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PREFACE 

This volume V concludes our edition of the Principal Works of Simon Stevin. 
It is primarily devoted to his works on engineering. To these we have added bis 
interesting treatise on the Theory of Musk, in order to show the variety of 
subjects treated by our author. Finally the Precepts for the Citizen bring a more 
personal approach to Stevin, the man. 

For the publication of the Principal Works a period of sixteen years proved 
necessary, extending from 1950 to 1966. With great gratitude and admiration we 
remember the late Professor E. J. Dijksterhuis, who by his publications and 
lectures stimulated the interest in Simon Stevin and stressed the .importance of a 
re-issue of his principal works, with introductions and explanatory notes. At the 
propos al of Professor A. Pannekoek the Royal Netherlands Academy of Sciences 
and Letters at Amsterdam in 1950 took the initiative and instituted a commission 
which was to carry out the project. Professor Dijksterhuis became its chairman, 
edited the first volume, and gave shape to our edition. Thanks to bis scholarly 
competence and to his wise experience he was able· continually to inspire and to 
advise the commission. It is a sad thought that he has not been able to witness the 
completion of our enterprise. 

We further gratefully remember the late Professor Pannekoek, who edited the 
first part of Volume 111 and also had an important part in our work. 

We render thanks: 
to the Royal Netherlands Academy of Sciences and Letters at Amsterdam, which 

instituted our commission and gave its moral support; 
to all scientific bodies and organizations which by their subsidies made the 

publication possible, and more especially to those who gave us their confidence at 
the moment the enterprise was started; 

to the authors, translators, publishers, and printers; 
to the directors of libraries and archives which kindly allowed us the use and 

the reproduction of their rare originals. 
We express the wish that this edition may stimulate the interest in the fascinating 

personality of Simon Stevin and will contribute to our knowledge of science about 
1600. 

The Stevin Commission of the Royal 
Netherlands Academy of Sciences and 
Letters. 
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INTRODUCTION 

The editing of Simon Stevin's patents and treatises on engineering subjects is no 
simple task. The modern engineer is seldom at home in both mechanical and 
hydraulic engineering, to mention but two fields in which Stevin operated. 
Moreover, Stevin confronts us with the problem of finding equivalents for bis 
seventeenth-century terminology in the English technical literature of those days, 
if the translation is to do full justice to his work. In subjects peculiar to the 
Low Countries such equivalents did not even exist at that time and we have to 
content ourselves in finding . more general terms to translate Stevin's accurate 
nomenc1ature. Co-operation with various experts has therefore been essential. 

In several chapters, good use has been made of E. J. Dijksterhuis' book on Simon 
Stevin (1943). We would express our gratitude here for the valuabie advice given 
by Ing. G. Doorman concerning Stevin's patents, and his discovery of important 
i1lustrations pertaining thereto. The late Dr. J. van Veen has been so kind to 
review our presentation of the essays on hydraulic engineering and the introduction 
to them. Ir. A. Havinga bas lent very valuabie assistance in editing the material 
on milIs and (partly together with Mr. I. J. de Kramer) designing the plates 
which enable us to compare Stevin's mills with those of bis contemporaries. 
Dr. E. Wiersum has the merit of having unearthed the specification for the 
Kralingen milI of I589. Prof. A. W. Skempton (University College, London), 
Mr. L. T. C. Rolt (Winchcombe) and the late Mr. L. E. Harris have supplied 
valuable critical contributions on Stevin's hydraulic engineering work. To, Mr. 
Rex Wailes (Beaconsfield) is due the honour of having contributed a considerable 
part of the commentary on, and the translation of, On Mills. If it were not for 
him and for Prof. Skempton an adequate translation of Stevin's texts would have 
been virtually impossible. This cooperation has, we hope, contributed to a volume 
which will enable us to appreciate Simon Stevin as an engineering genius of his 
day. 

Amsterdam, 1966 R. J. Forbes 
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CHAPTER 1 

THE SAILING CHARIOT 
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THE SAILING CHARIOT 

Dutch tradition has for many generations coupled the fame of Stevin with his 
sailing chariot, which, however, plays but a minor part in his achievements as an 
engineer and which might weIl have been forgotten without any loss to us. 

Stevin's sailing chariot does not deserve this prominent place in the tradition 
concerning this great engineer, for he was certainly not the inventor of the 
sailing chariot, which had a long history behind it in Stevin's days. He does not 
refer to it in any of his works and any data we possess about this chariot and its 
performances do not seem to convey much information. Actually they are so 
incomplete and so full of phantasy and exaggeration that they can hardly be said 
to constitute serious historical and technical information. Hence we do not know 
very much more about the chariot than that it existed and that it could transport 
persons. 

Stevin probably never heard of the most ancient example of a sailing chariot 
that we know. It was actually excavated in Medînet Mädi on the southern rim of 
the Fayum, the large depression in the desert west of the Nile 1). Here a temple 
was found built by Amenemhat III and IV (about 1800 BC) 2) in the precinct 
of the holy of holies of which the remains of the sailing chariot were found. 
In the early period of this temple ancient Egyptian gods and goddesses were 
'worshipped there in whose cult no sailing chariot played any part, but a religious 
ceremony called "sailing on the land" (Egyptian hnl nl 13) was then known 8). 
We know that this involved transporting the statue of a god in a boat with a sail, 
though we are not sure whether such a boat on a frame with wheels was actually 
handled like a sailing chariot. 

This was certainly current tradition in Hellenistic days when a priest, IsidOrus, 
in the temple of Medînet Mädi inscribed a poem on one of the entrance pylons 
of the temple glorifying its founder Amenemhat 111 and saying: 

"I have heard something marvellous and paradoxical from others 
That he sailed in the mountains (desert) on axles and saiis 
Studious scholars have assured me of it 
And I have written it all down 
Proclaiming the might of the god and king to the Greeks 
More than any mortal was the power he obtained" 

The actual remains of a sailing chariot found there probably date from this 
same Hellenistic period. They consist of a sycamore frame (209 x 123 cm, 
distance between the axles 170 cm) held together with iron pegs and nails. It had 
carried a mast and holes were found in this frame, some of which must have been 

1) . Dittmann, DIJ1' Segelwagen flon Medinet Mddi (Mitt. Dtsch. Archaeol. Instit. Kairo, 
Vol. 10, 1941, pp. 60-78). 

2) Vogliani, Primo e secondo Rapporto Scavi .... Madinêt Mddi (MiIano 1936/37). 
3) Ann. Serv. Ant. Egypte vol. XLXIX, 1939, p. 379. 
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used to draw the frame, others to fix the rigging of the sail (Fig. l).The frame 
also had seats in the middle, probably for those working the sail and steering 
the chariot. 

During Hellenistic times the goddess Isis was held to have introducednaviga­
tion. Coins of Delos depict her on a raft with a sail and in several processions 
in honour of this goddess of the sea and the winds a holy sail was carried about. 
The chariot at Medînet Midi probably served on such occasions and during other 
ceremo~ies continuing the more ancient "sailing on the land" of the days of 
Amenemhat 111. 

TJ:.lls ancient Egyptian tradition and ceremony was, however, forgotten in ·the 
days of Stevin. He may have derived his information from Jan Huygen van 
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Fig. 2. Stevin' s Sailing Chariot 
according to an engraving by Swanenburgh, trom the drawing by De Gheyn ( Rijksmuseum, Amsterdam). 
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Fig. 3. Sailing Chal'iot, 
shown in the lower right hand corner of a map of China in Gerard de Jode's Spe­

culum 01'bis Terramm (Antwerp 1593). - University Library, Leyden. 
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Linschoten 4), who tells us that "the Chinese are great artists and very clever 
as is shown by all the works that come from there. They make and use chariots 
with sails, like boats, arid wheels of such excellent construction that they are 
propelled by the wind on a flat plain as if they were in the water". They also used 
a small sail to help their wheelbarrows along. Duyvendak has made it clear 5) 
that Van Linschoten probably took his information from Juan Gonsalez de 
Mendoça's His/oria de las Cosas mas notables, ri/os y cos/umbres, a Dutch transla­
tion of which was published at Alkmaar in 1595 6). 

The six important testimonies on Stevin's sailing chariot will now be discussed: 
1. Hugo de Groot, who as a boy took part in the trip to Petten which we will 

discuss later on and described it in a Latin poem I/er curms veliferi 7). It inspired 
him to write 22 Latin epigrams 8). 

2. In his Parallelon Rerumpublicamm 9) Grotius makes the following remark: 
"A short while ago we started to sail on land too: for we possess chariots, which 
are driven by the 'wind, provided with sails and speeding thrice as rapidly as a 
ship: for they have not to struggle with waves which beat against them; but they 
fly over the plains with an incredible speed, and crediting me as an eyewitness you 
must believe me when I say that they nearly escape the winds which move them. 
I was present when one covered in less than two hours fourteen of our miles, each 
of which contains the distance of an hour". He also remarks that sailing chariots 
were used "by the Chinese, the cleverest of all peoples. " who enjoy the sun 
and the sky in a way equal to ourselves". By this latter sentence he seems to mean 
that they live in the same geographical latitude, and he takes this as the reason 
why they 50 of ten invented the same things as the Dutch did. He also mentions 
the ice-sledges constructed on the model of the sailing chariots. 

3. Gassendi 10) tells us in his biography of Nicolas Oaude Fabri de Peiresc 
(1580-1637), a French scientist who by his voluminous correspondence was a 
potential influence in early seventeenth century science, that de Peiresc when 
traveIling in Holland had also visited Scheveningen (in 1606) to inspect the 
sailing chariot invented a few years earl ier, in which Prince Maurice, according 
to his reports, had driven in two hours from Scheveningen to Putten (read Petten), 

4) J. Huygen van Linschoten, Itinerario. Voyage ofle Schipvaerl van Jan Huygen van 
LinJcholen naar OOJI ofle PMtugaelJ Indien, 1579-92. Uitgegeven door H. Kern. Eerste 
deel. 's-Gravenhage 1910, p. 65 (Linschoten Vereniging II). 

5) J. J. 1. Duyvendak, Le chariol à voileJ de Slevin (Grotiana vol. IX, 1941/42, 
pp.3-7).' . 

6) J. J. L. Duyvendak, GrotiuJ el la Chine (Grociana vol. VIII, 1940, pp. 25-29). 
') Hug. Grotii, Poemata' Omnia, 4th impr. Lugduni Batav. 1645. Farraginis Liber 1, 

pp. 164-166. 
8) Hug. Grocii, l.c. Epigrammatum Liber lI, p. 278-287. Some of these epigrams 

are reproduced in Dutch translation on the back of the picture of .the sailing chariot in 
Blaeu's atlas. 

9) Hugonis Grotii, Batavi, ParalleIon RerumpubUcarum. Liber TerlÏuJ: De moribuJ 
ingenioque populorum Atheniensum, Romanorum, Batavorum. Vergelijking der Gemeene­
beJlen door Hugo de Groot. Derde Boek: Over de Zeden en den inborst der Atheniemeren, 
Romeinen en Hollanderen. Uit een echt handschrift uitgegeven, in het Nederlands vertaald 
en met Aanmerkingen opgehelderd door Mr. Johan Meerman, Heer van Dalem en Vuren. 
Derde Deel. Haarlem 1802. Hoofddeel XXIII, pp. 18-19 (Lacin text); pp. 27-28 (Trans­
lacion), see also the e1aborate notes by Meerman, pp. 228-238 with a translacion of the 
poem lIer CU"UJ veUfeN. 

10) Petri GaJJendi DiniemÏJ Opera. T.V. MiJcellanea. Lugduni, 1658, pag. 265 a. 
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a distance of fourteen hour-miles. Peiresc himself had also made a trip with it and 
"he later of ten mentioned the amazement that overtook him when moved by a very 
strong wind he did not feel it (since he moved as quickly as the wind) and when 
he observed that the gulls they encountered flew past, that they oniy touched the 
surface of the pools of water, that they seemed to see foot passengers who walked 
in front of the chariot move backwards, and things that seemed .at agreat distance 
were passed but a moment later". 

4. In the text which accompanies the first edition of the drawing by De Gheyn 
(Fig. 2) an elaborate description of the trip to Petten is given, which, no doubt, 
was the source of the maay stories current at a later date. We are told here that 
Count Frederik Hendrik of Nassau, the French ambassador de Busanval and the 
Admirant of Arragon, Franciscus de Mendoça (a prisoner from the battle of Nieuw· 
poort) were among the 28 pers ons accompanying Prince Maurice on his trip. There 
was astrong south.easterly wind. The Prince himself took the helm. The chariot 
gathered such speed that it seemed to fly rather than roll and disappeared from 
sight almost at the moment it was sighted. "At one moment, for fun and in order 
to play a trick on the gentlemen, his Excellency steered the chariot into the sea, 
which movement struck many with great fear; but as he moved the helm in good 
time the chariot struck the beach again and speeded along its former course." 
None of the sources mention when this trip took place, but it must have been 
between July 1, 1600 (the battle of Nieuwpoort) and May 29, 1602 (the 
extradition of the Admirant Mendoça). 

5. There are several records of later trips undertaken, it seems on the occasion 
of the visit of- eminent foreign visitors: thus on May 17, 1613 for the Palatine 
Elector 11), in 1621 for the Venetian ambassador Trevisano 12), in 1633 for the 
Queen-Dowager of France 13). The last record of this kind relates to a demon­
stration at the marriage of the Princess Louise, daughter of the Stadtholder 
Willem V, to the Hereditary Prince of Brunswick in 1790. The chariot does not 
seem to have functioned properly on that occasion 14). 

6. The sailing chariot of Stevin is mentioned inmany foreign publications of 
the seventeenth and· eighteenth centuries. Beek 15) cites Henrich Zeising's 
Theatrum Machinarum (1612.1614) and Bishop Wilkins' Mathematical Magick 
(1648); van Dokkurn 16) mentions Zeiler's Topographia Germaniae Inferioris 
(Frankfurt, 1659). It must have been well-known in Great Britain as is proved 

11) G. D. J. Schotel, De winterkoning en zijn gezin. Tiel, 1859, pag. 33. 
It is typical of the repetition of details in the stories about the sailing chariot that we 
hear again of Prince Maurice steering the chariot into the. sea. Or was this a standard trick 
of the prince? . 

12) The Register flan Ordonnantien of the States General of 1615-1630, page 165 v. 
mentions a bill of 14 pounds 12 shillings of Gerrits Gerritsz, captain of the sailing chariots 
of Scheveningen "forfitting the two sailing chariots of Scheveningen according to the 
orders of their High Mightinesses to serve master Trevisano, ambassador of the Most Serene 
Republic of Venice and-his company". 

lS) p, de la Serre, Histoire del'entrée de la Reyne Mère du Roy très-cbrestien dans 
les Pro1linces Unies des Pays-Bas. Londres 1639. Cited by Th. Morren. Dossier Simon 
Stevin. (Municipal Records of The Hague). . 

U) Gedenkschriften flan een floornaam Ned. beambte, medegedeeld door Mr. H. flan A., 
page 167,dted by Th. Morren (see 13). 

lil) Th. Beek, B8Ïträge zur Geschichte des Maschinenbaues. Berlin 1899. 
18) J. D. C. van Dokkum, Een stukje floorgeschiedenis flan het rijwiel, De Navorscher. 

Vol. 55, 1905, pp. 81-95). 
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hy the oftcen-cited passage from the famous novel by Sterne, Tristram Shandy, in 
whkh 17) uncle Toby mentions that Peirescius walked from Paris to Scheveningen 
and back to see it and discusses its invention by "Stevinus, the great mathematician 
and engineer" and the value of such inventions·in genera!. 

One of these recordsand the drawing .by De Gheyn (fig. 2) inform us that 
there were two sailing chariots, the larger of which certainly undertook the trip to 
Petten. Meerman 9) says that Prince Maurice is shown on the back bench of the 
smaller chariot; but we do not knowon what grounds' hisconclusion is based. 
The reader will have to take iton trust that this vehicleactually moved for two 
hours at a speed of some 40 km/hour over the beach ·and that it responded so 
weII to the helm that onecould run it into the sea for, à. short moment and 
îmrnediately afterwards make it continue its way along the beach again. At: any 
rate there must have been a very strong wind. and the undertaking seems to have 
been a very risky one! . 

In his dairy of a trip to Brabant and Liège in the year 1782 Martinus van 
Marum tells us that "in the afternoon of July II,q82 (while staying at The 
Hague) we made a trip to Scheveningen, where the famous sailing chariot is 
kept, which Stevin invented in the days of Prince Maurice. With this chariot an 
unbelievably long distance was covered in a very short time. However one should 
ride the wind and not beat up against it." 

In the nineteenth century both Meerman, the translator of Grotius' Parallelon, 
and the Rotterdam poet R. H. van Someren 18) tried hard to find out what had 
happened to the sailing chariots. They agree that at least one was still to he seen 
at Sch~veningen early in the nineteenth century. Meerman believed this to be 
the small one. He claims to have seen the chariot in the first house to the left in 
the Keizerstraat (Scheveningen) (coming from The Hague). In 1795 its price was 
said to have been f 180,-. It was made of plain, unpainted oak, 15 feet long and 
about 5-6 feet wide. 

Van Someren believed it to be the larger one; his story is too curious not to re­
produce it, it runs thus: "It is weU known that two sailing chariots existed. The 
smaller one has been missing for a long time, but the larger one survived until 
1811, when it was demolished by its owner, a poor fisherman or helmsman of a 
fishing smack, af ter the collapse of the shed in which it was stored. This fisherman 
had bought the chariot for a small sum at an official sale of public property during 
the French domination. He had bought it speculating on the return of the House 
of Orange, in which many steadfastly believed in those dark times, in order that 
he might return to them this memorabie relie of Stevin' s genius. Later, however, 
perhaps in days of great poverty, this man spoiled his chances by demolition; 
for when King William I landed again in Scheveningen in November 1813, one 
of his first inquiries was whether the chariot still existed. No wonder the King 
was so interested: all his ancestors had sailed in it and made ceremonial trips in it 
in honour of Prince Maurice and Stevin. Reliable old men (e.g. Mr. Baak of 
Scheveningen) asserted that they had of ten seen Prince William V and bis court 
sailing in it and attaining an incredible speed (like that of the modern railways). 

17) The works ol LaU1'ence Steme. J. The Lile and Opinions ol Trist1'am Shandy. Gent. 
Vol. I, London, 1798, pp. 203 H. 

IS) Prudens van Duyse. De Zeilwagen flan Simon Stevin. De Eendragt. Vol. J, 1846-
1847, pp. 70 b-71 a. 
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The above-mentioned gentleman once even saw 28 persons take their places in it 
and travel, "driven by astrong south-westerly wind, nine miles in a straight line 
along the beach in less than two hours". 

This shows us that "reliable old men" are not always trustworthy witnesses. 
Mr. Baak no doubt confused the memory of a story about Prince Maurice's trip 
with an event from his own youth. 

Sailing chariots of this type are still in action on the Belgian beaches to-day. 
The above-mentioned data lead us to the conclusion that Stevin was not the 
jnventor of the sailing chariot but must have picked up the idea from contemporary 
books discussing the Chinese sailing chariots (Fig. 3). Like the Hellenistic 
engineers in their day, Stevin may have constructed such chariots to satisfy a 
whim of Prince Maurice, but he was certainly not very proud of such a mechanical 
toy and never bothered to mention it in his books and notes. 



- 23 -

9 

CHAPTER 11 

CONTENTS AND HISTORY OF 

THE PATENTS OF SIMON STEVIN 



- 24 -



- 25 -

11 

THE PATENTS OF SIMON STEVIN 

I. Patent granted by the States of Holland (and West Friesland) on February 17, 
1584 (Copied from the Minutes of the States of Holland (Alg. R. A. No. 336). 

Simon Stevin of Bruges applied for patents for three inventions: 
1. to bring all sorts of ships across shallow waters; 
2. to bring ships across dams; 
3. to raise water by other means than those used so far (to drain polders, harbours, 

etc.). . 
The patent was granted, "it being forbidden to any person. . . . . . . . . . to use 

such instruments or means as are 1;ltilized by the applicant, without the latter's 
consent" under pain of seizure of the instruments and a fine of f 2,000,- (one half 
for the applicant, one quarter for the 'town officer' and one quarter for the 
commonweal). The provision was made that the applicant should reduce his 
invention to practice within one year. 

We have no details of the first invention,\ but it should be considered in connec­
tion with the difficultiesencountered by the Amsterdam shipping trade. The 
waterway from the harbour to the North Sea was via the Y, the Zuider Zee, and 
then through the Marsdiep or Vlie. Unfórtunately, in the south-west corner of the 
Zuider Zee, shallows (the Pampus) had to be crossed to reach the Y. We may 
assume that Stevin proposed some means of lessening the draught of the laden 
ships as they traversed the Pampus, perhaps similar to those described by N. Tar­
taglia in his Regola generale di solevare ogni fondata nave ed navilii con Ragione, 
1562. A better method was found a century later by Meeuwis Meindertsz Bakker, 
namely, the "ships' camels" 1). 

The second invention related to some improved type of navigation weir or 
overtoom, Overdraghs and overtooms for towing a ship's cargo or the whole srup 
over a dam were well known in Holland, e.g. in 1317 2). Dijksterhuis 3) has 
suggested that for this purpose Stevin intended to use the "Almighty" which he 
described in rus Weeghdaet (Work Vla, prop. X). The third invention may have been 
some form of drainage mill, a machine which was to occupy Stevin's attention 
for many years. Doorman 4) has suggested that it may have" been a drainage miIl 
working with a piston pump. . 

According toStevin's son Hendrik (XVI B, Boeck" XII, page 23), Stevin in" 
vented a piston pump, the piston beingfixed at the lower end of avertical rod, 

1) G. Doorman, Patents lor Inventions in The Netherlands during Ihe 16th, 17th 
and 18th Centuries, 1942, page 60. 

2) H. G. Hamaker, De rekeningen der Grafelijkheid. flan Holland onder hel Hene­
gouwsche Huis, 1876, I, 'pages 53 and 60. 

8) E. J. Dijksterhuis, Simon Stevin, 1943, page 190, note 3. 
') Doorman l.ç.; page 168. 
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with suction and delivery chambers underneath. At the bottom of these chambers 
there were two lateral apertures, the one provided with a suction valve, the other 
with a delivery valve. Hendrik states that, in the times before this invention 
appeared, such pumps were of ten made with one foot valve only. The pump rod 
was outside the vertical ascension pipe; the pis.ton entered this pipe at the bottom 
and was connected to the pump rod by means of a bent rod; moreover, the part 
of the ascension pipe above the pump part proper was narrowed down, because it 
was thought that this would. make the pump work more easily, since less water 
thus pressed on the top of the piston. Stevin put an end to this misconception by bis 
development of the science of hydrostatics, and moreover constructed a pump with 
lateral inlet and outlet, and without a valve in the piston. 

It is possible, but not quite certain, that the invention described above was the 
subject matter of patent I. 

It shotild be borne in mind that a good deal of what was known in antiquity 
had to be re-invented; this was probably the case with the double-acting plunger 
pump invented by Ctebisios, which was used in the first centuries A.D. (Forbes: 
Bitumen and Petroleum, Leyden 1936, page 97, Fig. 53, gives an illustration of 
this pump af ter a photograph from the British Museum). 

Il. Patent granted by the Stat es Genera! on Pebruary 22, 1584. 

The full text of the patent is not to be found in the Acts of the States General, 
but the following extract from the Minutes (Alg. R.A. No. 11, Fo!. 55) shows 
that the patent was granted for a drainage mill which was probably identical with 
the one mentioned in patent I, sub 3, and then granted for the province of Holland 
only, whereas this new patent covers the whole of the United Provinces: 

"Petitioner Simon Stevin applies for a patent aIlowing him to have an instru­
ment instalied to withdraw water from land, with prohibition of others doing 50, in 
accordance with the patent granted him by the States of Holland. The States 
General confirm the patent granted to petitioner by the States of Holland and 
agree to the letters patent being despatched." 

lIl. Patent granted by the Stat es Genera! on November 24, 1586. 

From the Resolutions of the States General, Vol. 13, Fol. 212 and 221 verso, 
we learn: 

On the 24th of November, in compliance with Simon Stevin's request (the 
petition had been received on the 17th of November and referred to Vosbergen for 
advice), it was decided to grant him the patent, on condition of his applying 
instruments other than those in respect of which patents had previously been 
granted to others, and on the proviso that he should produce the pourtraicture 
(drawings) of his instruments, in order that such drawings could be attached to and 
sealed on the letter patent. 

The drawings here mentioned must have been handed on the selfsame day, for 
the patent wasgranted that day, af ter the "project" had been appended to it. Stevin 
had applied for a thirty-year patent, but the term granted to him was twenty years 
only. Unfortunately the original patent and the drawing have been lost, but we 
have a copy of the text (Archives of the Rekenkamer of Holland No. 12, Fol. 51 
white register with the red rose) which' however, does not mention any details, 
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except that the patent was concerned with a type of drainage mill which was to 
have a "larger pumping capacity and would drain the land more quickly than 
those in corrunon use at that moment." 

IV. Patent granted bythe Earl of Leicester on February 23, 1588. 

On September 15, 1588, the Rekenkamer (Audit Office) of Holland registered 
both the patent granted to Stevin by the States General in 1586 (our Patent lIl) 
and one granted to him by the Earl of Leicester on February 23, 1588, dealing 
with the same subject as the former patent. This new patent of Stevin's "ampli­
fied" his former one - a patent-technical term which might refer to technical 
as weU as legal amplifications of the original patent. It would seem that there 
Stevin added to the older patent certain inventions of his made between November 
1586 and February 1588, probably when experimenting with the mill at the 
Duivelsgat at Delft, which we shall refer to below. 

This new drainage miU was to pump five times the amount of water pumped 
by the ordinary mill. lts special merits lay in the fact that the cogs of the brake 
wheel engaged the staves of the wallower throughout their length, and that one 
disc of the wallower was larger than the other (and hence the wallower was 
conical !). Then the older patent granted by the States General was amplified by 
a clau.se which forbade anyone to make a drainage mill with a scoop-whee1 more 
than 50% larger than the largest built up to that date. 

In his book (XVI B, Boeck X) Hendrik Stevin (Simon's son) makes mention 
of the fact that the patent granted' by the States General related to a water wheel 
with only six blades (large, rectangular, 6 feet long and 3 feet wide), provided 
with leather strips sliding along floor and sides, so thaf -in spite of the slow 
speed of this wheel - no wate.r could flow back . 

. In this connection he also mentionsa notarial act (Notary Public P. Viruly, Sep­
tember 26,. 1591) and a deed of the civic authorities of the City of Delft dated 
August 29, 1590, declaring that in 1588 Simon Stevin altered the drainage mills 
on the Duyvels gat op te Vesten teynde de Geerwech according to his invention, 
and in 1590 also the mill on the Vesten t eynde de nieuwe lange Dyc, so that these 
mills "now make the water scour better and cause' more agitation in it" (circulation 
in the canals). In bis letter addressed to the civic authorities of the City of Delft 
(XVI B, Boeck X, page 30) Simon Stevin recorrunends the use of a wheel with 
6 blades, 7 feet long and 16 feet wide, or wider still if the place or ditch permits. 
The wheel runs on a round floor, which has a diameter such that one blade is 
always within its circumference. It was to be dèiven by a horse. Apparently wheels 
of suchgreat width had never been applied before, but just there they were pre-
eminently suitable, since the difference in level was only very small. . 

These documents will be discussed in more detail in the introductory chapter to 
Stevin's essay On Milts. They are reproduced in Appendices I & 11 to the essay. 

In order to apply tbis new invention Stevin entered into' a contract on 
August 23, 1588, with his friend Johan Cornets de Groot, of Delft, who was to 
have an equal share in the rights and proceeds of the two patents. This deed of 
conveyance was registered at the Rekenkamer of Holland on the same date as the 
patent granted by tbe Earl of Leicester. Their full text was found in a file of 



- 28 -

14 

Stevin's documents composed by Mr. Morren and now in the archives of The 
Hague. 

It would seem that Stevin and De Groot had already been building millsaccord­
ing to this new design, or rebuilding old ones, for some time past. On August 22, 
1588, the city authorities of Delft agreed to pay De Groot and Stevin a fee of 
one hundred crowns for the "new work on the drainage mill at the Duyvelsgat (on 
the town wall at the end of the Geerweg)", on condition that they should, if 
required, also "install a new invention of the said Mr. Simon Stevin in the 
drainage mill on the town wall, at the end of the Langendijck" (a street in Delft). 
These two mills were meant to improve the circulation- of the water in Delfrs 
canals. On June 15, 1590, this sum was actually paid in cash, and therefore the 
condition must have been fulfilled by Stevin and De Groot (J. Soutendam, 
Mededeelingen uit het archief van de stad Delft. Delft, 1862, page 26). 

In addition, the rnagistrates of Delft, at the request of Stevin, gave him a 
testimonial on August 29, 1590, confirming that the two mills mentioned, "rebuilt 
according to the art of the said Stevin, have scoured at least thrice as ~uch water 
as the two former mills usually did". Stevin and De Groot also applied their 
inventions in the mills of Stolwijk and Cralingen, as is proved by the testimonials 
which we have appended to the essay on drainage mills (see page 391). 

The Resolutions of the States of Holland of January 18, 1590 show that Stevin 
had lodged a complaint of infringement of his patent of 1586 by Cornelis Dirèxz 
Muys, to whom several patents - inter alia for the invention of what is known as 
the Amsterdam mud mill - had been granted in this period. Stevin's patent in 
the case is said to be for an invention van vertragende proportie der gaende 
werken (reduction gearing), which reminds us of Patent V, point 8. However, 
the date of Stevin's patent is dearly stated to be 1586, so that it must he patent III, 
in which we seek in vain for an improved gearing, although some invention of gear 
wheels was added to the version of 1588 (Patent IV). Muys obtained the appoint­
ment of a committeè of four authorities to investigate Stevin's complaint. As no 
further documents on the matter are known we have to assume that a happy 
solution was reached, or that Stevin's complaint was found to be invalid. 

V. Patent granted by the States Genera/on November 28, 1589. 

This last patent granted to Stevin covers no fewer than nine inventions. 
Untillately we had only the rather vague text of the patent itself, but Doorman 

recently discovered a file entitled Verscheyden Inventien van Simon Stevin in the 
States Archives (Alg. Rijksarchief, Staten Generaal, Loketkas Vlaanderen No. 29), 
which contained Stevin's explanations of his patent, together with original draw­
ings, which we shall translate here to elucidate his ni ne inventions: 

I.A series of two, three or four drainage mills working in tandem, each mill 
raising the water stepwise to a higher level, which is the low-water level of the 
next mill in the series (molengang). The mills are also able to work independently 
if necessary. Stevin may have been the pioneer propagator of this popular tandem 
arrangement and he described a very practical and simple installation of this type. 
Leeghwater used the tandem arrangement for the first t!tne in 1609, maybe because 
Stevin's patent expired in that year (Fig. 4). 
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Fig. 4. The draining of the Noord-Schermer by means of stepped windmilts. The photograph, taken by the Royal Air Force of Soester berg at 
a height of 1000 m, does not completely cover the drainage system, the ends of which were drawn. The lower milts K, L, M, N, & 0 on the 
Molenweg draw the water from the main drainage canal of the polder and pump it into the practically rectilinear onderkolk by means of five 
ditches. From this intermediary onderkolk the so-called JJmiddle -miltsJJ P, Q, R, S, and T throw the water into the parallel bovenkolk, whence 
the milts G, H, I, U, V, & W throw it into the encircling ringvaart. To the right, one of the ordinary polder-mills A is shown. 
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This is Stevin's explanation: 
"Given several mills, each working separately: how to set about making them 
pump in tandem in series of two or three. 
Given a polder with several drainage mills, their watercourses can he arranged in 
such a way that, by opening or closing a gate, they will work in tandem or each 
separately, as desired, in proportion to the strength of the wind and the level of 
the water (in the polder). In order to explain this, let AB (Fig. 5) be the boezem 
(reservoir), and the circles C, D two mills or sites of miUs on the dike encircling 
the polder, which pump into the boezem AB. And from mill D to mill C there is 
a ditch, in which there is a gate like the watergate of a drainage mill but wider, 
which I indicate by line E, whieh door ean close against point F. Furthermore the 
encircling dike is cut at G, in which cut there is also a gate, H, which can close 
against point J. Such a door is also to be fOl.l,nd at K, which doses against point L. 
The dotted areas indicate water. With the help of these three gates the mills C and 
D can be made to pump without difficulty and immediately, separately or, if 
desired, in tandem, as required. For if the mills are to work in tandem, the gate 
E wiIl be opened and kept open by means of an iron hook. But if it be desired that 
each pumps separately one has but to undo this hook, leaving other things alone, 
and what one desires will come to pass thus: if gate E is open and is kept open 
by means of an iron hook, the water flows from the boezem AB and, wanting to 
enter the hole G and the polder, it closes gate H, since it is higher than the inner 
water. The gate K also doses itself, since the water wruch mill D pumps into the 
ditch between the two miUs is higher than the water in the polder. In such a way 
mill D supplies the water to mill C, that is they pump in tandem and raise the 
water to double the height. But if the iron hook at gate E is unfastened, each mill 
will pump separately: for miU D, pumping its water to the level of the outer 
water, wiU close gate E, because the water level on the other side is lower. 
Therefore, gate E being shut, the two other doors H and K open of themselves, 
that is, gate H because of mill D and gate K because of mill C, and henee each 
mill pumps separately. The example described above has been taken for two mills 
to be built on the dike encircling the polder, from which example it is sufficiently 
dear how to proceed in other situations, for if they stood one behind the other, as 
is of ten required by the lay of the land and the ditches, what has been said above 
can also be effected as shown in Fig. 6, where one mill is behind the other, for 
which case the above explanation also holds good. It is also clear from what we 
have proved in the case of two mills how three or mor~ miIls can be made to 
pump in tandem, for when a mill is placed with its gates behind mill D, in the way 
D is placed behind C, one has a third miIl in the series, etc. 
It should also be realized that the mill C needs longer scoops than D, for if the 
scoops of the two mills are immersed to the same depth when working separately, 
the scoop-wheel shaft of C must be higher than that of D when they work in 
tandem. The gates should open on the side indicated in the drawing, so that they 
may be closed by the pressure of the high water level." 

2. Drainage mills of a type which not only can drain a polder but will also 
permit water being introduced into such drainage units in dry periods. 

This is Stevin's explanation: 
"How drainage mills which pump the water from the polders can be made to 
pump the water back again if the outer water level is lower. 



- 33 -

... 
• • • 
fi. . 

• • . . . 

.. .. . 
~ , 

• ~ • . -. 
• • • • 

• 
I I 

, 
r 

Fig. 5 

.Á. ::.:.~ ... ..c_..;.;,,~_-.-•• _ •• -,;;;:.p-.~ .•.. :::,;.:_. 
, 

•• 
~--. . 

' . 
•• 

Fig. 6 

", 
• , 

# 

• 
' .. 
, . .. 
' . 
.. .. .. 

.a 
Ol 

..... 

.. 
• 

. " .,. 

17 



- 34 -

18 

It happens in certain parts during dry seasons, that the outer water table is lower 
than the inner water, in such a way that the meadows grow far too dry and the 
cattle cannot obtain water to drink. The means of pumping such outer water back 
into the polders with the same mills is this: let the outer water, mill site, etc., be. 
drawn as below (Fig. 7) as usual, but the mill ditch with two bends as at A and B. 
Furthermore C in the watercourse indicates a gate like a wide sluice gate, opening 
towards the mill and closing at point D. And E is a similar gate behind the water­
course, opening from the mill towards the inner water and closing against point F. 
AIso, through the ends of the quays of the mill site which protect the inner water 
against outer water two tubes should be built, G and H, each with a small gate 
as commonly used in several places where it is desired to let in' the outer water, 
through such tubes, into the polder. This being arranged, and the mill working, the 
outer water will be pumped back into the polder, as we shall prove thus: when the 
scoop wheel turns the gate C will close of itself, because the water between the 
scoop wheel and the gate is higher than the outer water, and gate E also closes of 
itself, as the water between the scoop-wheel and the gate E is outer water, 
entering through tube G, and being lower than the inner water on the other 
side of the gate. In such a way all the water the mill pumps passes through 
tube G, then through the mill ditch /, then to the back of the watercourse, through 
it, through tube H and through the mill ditch K, and thus into the polder. It shoUId 
also be noted that if the water is pumped the other way, out of the polder, the 
gates C and E should each be kept open with an iron hook, or these gates might 
be lifted from their hinges and stored in themill until they are required again. As 
regards the tubes G and H, these, when not needed, can be filled with earth or 
clay against leakage, as is usual with other tubes in different polders". 

3. A system of pumps such as "had been used recently to drain the Rapenburg 
at Leyden". Six men working in turns are said to do twice the work of three horses, 
hence "each man perforrns as much work as would one horse". One ofthe features of 
these pwnps seems to have been "movable packing on the rim of the plungers" 
and the "possibility of coupling as many pumps as needed". 

Stevin's comments are as follows: 
"Explanation of the ditch-bailers 1) with which the water of the Rapenburg at 
Leyden was drained lately in the month of May. 

The instrument is shaped as shown below (Fig. 8), where A and Bare two 
square tubes, inner width one foot. In these square tubes two pistons go up and 
down over a length of 5% feet; their size, like that of the tubes, is one foot. On 
the rims of these pistons wooden laths are fixed with greased leather, in such a 
way that the pistons can move up and down, and when rising brush the sides of the 
tube as tightly as the pressure of the water above them effects, but without 
janlIDing. C indicates an iron-wire grid throughwhich the water enters, but which 
keeps out timber, stones, etc., which might hinder the piston or lower valve. 
The two aforesaid pistons are raised by winding at D, to and fro with the two 
cranks E and P, in such a way that one rope over the pully G is wound on one side 
of the shaft and the other over the pully H on the other side, 50 that as one piston 
is raised the other falls, and one piston is always working. The above-mentioned 

1) Stevin here calls hls pumps "ditch-bailecs" (slootoosef's). See also Invencions Nos. 6 
and 9. 
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tube D is fixed to an iron shaft through its centre, from WhlCh shaft it can be 
removed, and thicker or thinner tubes can be fixed to the shaft according to the 
level of the water which has to be raised and the number of men put to work, i.e. 
when one begins to draw, a thicker tube, and as the water faUs a narrower and 
narrower one. In the afore-mentioned draining of the Rapenburg the first t1;lbe was 
10 inches wide and af ter the water had fallen one foot, a tube of 7 inches was 
used, and then af ter a fall of another foot a tube of 5 inches, then one of three 
inches."" 

The pumps which Stevin describes here are of a very primitive type. The Haps 
fixed by means of greased leather to the four sides of the square pistons moving 
up and down the pump cylinder (which has a square section) are intended to 
play the part of valves and packing. As the piston moves down, the water rises 
between the cylinder wall and the piston-rim. When the piston rises the weight 
of the water is supposed to press the flaps against the walls of the cylinder, and 
thus the water prevents its own escape back to the space below the piston whence 
it came. If a hole is made in the wallof the cylinder the water can be made to 
flow away sideways into a drain pipe. 

According to Invention 6 the same type of apparatus can be used for removing 
mud. In that case two such "ditchbailers" can be fixed to a scow; the· mud barges 
and the scow can then beo slowly moved 'forward in the channel to be dredged by 
means of two winches, as indicated by Stevin and as still used by dredgers. 

In Invention 9 the piston rods of the pumps are provided with cogs. The rods 
are raised and released by means of what Stevin calls "half-cogwheels", i.e., cog­
wheels. which have cogs on one half of their circumference only and thus release 
the piston rod af ter half a revolution. These cogwheels are fixed on the scoop­
wheel shaft of a windmill or on the shaft of a horse mill. 

Stevin claims that this simpie' dredging apparatus was used with success in the 
Rapenburg, one of the main canals of the town of Leyden. 

4. The use of a large dredge net "twice as large as used before", which could 
be opened at the bottom and which was qrawn athwartships along the bed cjf the 
canal or river by means of two ropes. One rope was manipulated by a man on the 
port side; the other rope ran underneath the bottom of the vesse1, via a number of 
adjustable pulley blocks, to starboard, where it was wound in by a second man by 
means of a tackle. . . 

This is further explained in this way: 
"Explanation of a method of drawing clay, sand and similar solid materials in 
great quantities andeconomicaUy from harbours and the bottom of water-courses. 
A (Fig. 9) represents a large net, holding more clay than 25 of the common 
dredging nets, and having two semicircular iron rings at its bottom, which open 
and close on two hinges at B and C and close in the middle by means of a loek. 
This net is drawn full of clay by means of the winch D and a rope running from 
this winch via the pulley E and thence to the pulley F and the net. Pulley F is 
fixed on a stick which can be raised and lowered in order to let the rope FA come 
as near the ground as desired when d'redging. When the net is fuU of clay the 
crank is pulled from the winch D and put on the winch G, from which winch a 
rope leads via 'pulley Hand the net, and the net is raised by means of this until it 
is over the rim of the barge one wants to fiU, which is anchored alongside the 
scow in such a way that its centre is at the end of the scow at J. The net being 
thus suspended above the barge, a stick is pushed into a round eye K, thus opening 
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the lock, and by the weight of the day the two semi-cirdes Band Cseparate and 
the day faUs into the barge. 

Note also that if such an instrument he used the winches D and G will be moved 
by "Almighties", as described in the 10th proposition of the Weeghdaet, which 
"Almighties" for brevity's sake have not been shown here. It should also be noted 
that a similar net and winches will he placed at the other end of the scow, on the 
one hand. in order that the scow shall not be overturned or dip too much if a large 
net comes out of the water with its load, for if there be such a net on each si de of 
the scow, it wil! remain in equilibrium; on the other hand, one can then fill two 
day barges at a time from one scow." 

Such an apparatus is also illustrated by Hendrik Stevin (Work XVI B, Boeck XI, 
page 64); it was a large float or scow no more than'one foot above the water level. 
It was used to deepen the harbour of Dantzig. In the same book proposals made 
by Stevin for its use at Elbing, Braunsberg, and Calais (Cales) are also mentioned. 
This entire subject is discussed in detail on page 79. 

5. Discharging sludge (obtained in dredging) from a mud barge by means of 
flaps in the bottom of the barge. 
"How the ships loaded with sand and day, which have to be discharged into the 
water, can be discharged easily. Because much time and labour are wasted in 
throwing the drawn-up day or sand overboard with spades in the usual way, which 
means great expense to the towns where the harbours are to he dredged, the way 
in which such ships can be easily unloaded is this: it is to be noted that the central 
part of the ship which contains the day is separated from the two end-compart­
ments, in such a way that these two compartments remain dry and empty. The 
bottom of the central part shall be broken open and provided with a bottom like a 
trapdoor or flap, hanging on one si de on two strong hinges; the other end should be 
held up by two ropes on a winch or shaft, and being wound up, should be fastened 
with a faUing iron latch, in the same way as the sluice gates are lifted in Delft and 
other places and are kept in position by a falling latch. Now, as the bottom of the 
central part of the ship wiU be built lower than the level of the water in which 
the ship lies, the water will run through the cracks in the flap, but because the 
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water has to make way for the day as this enters, it will run out through the 
cracks, and one might also drill holes in the sides of the ship to this end. The 
water entering the ship does not make it sink, the ship is being kept floating by 
her two dosed end-compartments, like a watership 1). The ship being full of day or 
sand, and having been brought to the place where one wishes to discharge the latter 
into the water, one has but to raise the latch and the flap will open because of the 
great weight of the day, and the day will fall atonce to the bottom of the water. 
The flap then being drawn up again and dosed with the latch the ship will be 
ready for another refill. Hence the discharging of this ship will not demand more 
labour than is required in sailing to and fro, for the release of the latch can 
hardly be said to demand time or labour". 

A similar type of ship was widely used in the nineteenth century, but it had 
hinged sidewalls. It was patented by S. T. Kater Czn. in 1830 (compare the draw­
ing in Doorman's Het Nederlands Octrooiwezen, page 173). 

6. Raising sludge obtained in dredging by means of tubes, the mechanism for 
which is driven by men or animals. 
"How mud, peat, and similar fluid material is to he dredged from harbours and 
bottoms of watercourses with great profit. Let rectangle A (Fig. 10) be a scow and 
the square areas Band C the sites of two dredging devices, such as the "ditch 
bailer" which we have just described, but having their ironwire grid through which 
the mud enters not on their sides but straight helow. In front of these two dredging 
devices two barges D and E will he placed, one to he filled byeach pump, which 
is to he effected by turning the winches now one way, now the other, as in the 
draining of the Rapenburg discussed before. But if the scow always stayed in one 
spoç while dredging was heing carried out, water would follow the mud and 
therefore the scow has to move on a little, which may he effected by means of 
two winches F and G, for while F is wound, G will unwind, and the ships will he 
drawn to the si de of F. And while G is wound, F will unwind, and the ships will 
he drawn towards G. It should also be noted that the dredging devices B and C 
can each be raised and lowered with winches, according to need or changes in the 
situation suchas rise and fall of the tide, depth of the mud, and the like. 
What has here been described as performed by human labour can also he per­
formed with horses which, going in tr~admills, will effect what has been explained 
above." 

7. Discharging this fluid sludge by means of the flaps in the, bottom of a mud 
barge or pumping it through pipes on to the land. 
"How to unloadeasily ships filledwith mud and similar floating material, which 
has to he discharged into the water or on the land. Thin fluid mud which has to be 
discharged into the water, cannot be dropped as easily by the method of discharging 
day descrihed before becausethe mud wiU escape through the cracks in the trap­
door and the holes in the side of the ship and sink into the water. It should he 
done in this way: if the bottom of the central compartment of the mud barge is not 
as high as the water, or not half an inch higher (i.e., when the barge is empty) than 
the water in which the barge floats (some bottoms are that high, but others lower), 
another bottom should he laid half an inch or less above the water level (the 
barge being empty). This being so, one should make a hole in this bottom some 

1) "Waterships" were used to provide the breweries in the towns with fresh water 
from elsewhere, af ter the water in the canals of the town had become 'unsuitable. 
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two feet wide, into which fits a trapdoor. This barge being full of mud the trapdoor 
will be closed (although the ship sinks deep into the water) by the pressure of the 
mud over it, because the sludge is heavier than water. The barge having arrived at 
the site for discharging, this trapdoor will be opened by drawing a rope and all the 
mud will fall into the water through it. But if the mud has to he discharged onto the 
land, it should he drawn up by a dredging device (Slijcktrecker) as described before, 
which discharges into a channe1 leading to the spot indicated. This mud dredger or 
mud pump should he placed on another ship, together with a winch, by which it can 
he drawn up and down over some two feet in order that the mud barge can sail under 
it. One might also fit out the mud barge itse1f with a small mud pump (if-need be), 
to discharge it." 

It will he seen that Stevin is trying to cope with the problem of transporting 
mud in liquid form in his Inventions 6 and 7. He wants to use his "ditch-bailer" 
in order to dis charge the mud into a drain leading to the land on which it is to be 
dumped. Hence, these inventions contain the germs of the suction dredger, which 
could only become a success when a good centrifugal pump was available. 

8. A roasting spit turned for three hours by means of a mechanism with a balance 
or balance-wheel, and moved by a weight falling slowly. A similar mechanism could 
also "drive clockwork for twelve hours or rock a cradle for half an hour or more". 
Stevin gives the following details in Va: 
"Explanation of the mechanism of the roasting-jack, which has only one wheel 
but works for three hours without being wound, also serving for a clockwork 
running for twelve hours without winding; thirdly, for a cradle-rocking mechanism 
running for half an hour without winding. ABCD (Fig. 11) is a square iron 
frame, about one foot long and wide, in which is the shaft EP with an iron cylinder 
C, on which the counterweight H is wound. On this shaft there is a cogwheel J, 
which moves the balance KL, the shaft of which has a hole at M through which 
the shaft passes, N and 0 represent the lead weights of the balance. P is a wooden 
disc in which several grooves have been cut, as many as the numher of spits one 
wishes to turn, for instance two or three, for in these grooves cords have to hang, 
at the lower end of which the spits should be placed, each with its disco This iron 
frame with its contents is placed on a wooden foot about 4Y2 feet high. This roasting­
jack indicates the hours when no roasting takes place, by the falling weight H, as the 
hours are indicated on one of the stiles of the wooden foot. But if one wants to rock 
with it, the lead weights N and 0 are removed and in those places two thin cords 
are attached, running over two fixed pulleys to the cradle, and the balance moving 
to and fro will also rock the cradle." 

This type of mechanism was very popular in Stevin's day. Montaigne tells us in 
his Journal de Voyage (Paris, 1774) that he saw one at Brixen in 1580. 
Generally such mechanisms were not driven by clockwork but took the form of 
a fan, the blades of which were moved by the hot air rising in the chimney of a 
fire-place. Such a hot-air turbine in its turn moved gears which turned a spit on 
which meat was roasted. Early designs are found in the notebooks of Leonardo da 
Vinci (A) aridSangallo (B), and in a German cookery hook of 1507 (C). The 

A) Cod. Ad. fol. 51 verso a. 
B) Sangallo, Quaderno Senese (Cod;ce Magliabechiano). 
C) Küchenma;strey (Augsburg, 1507). 
D)" J. Cardan, De Varietate Rerum (Basel, 1557). 
E) G. Branca, Le Machine (1629). 
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Fig. 12 

mechanism became known as the "chimney wheel", "draught mill", and "smoke 
jack" and is illustrated by Cardan (D), Zonca (1607), and Branca (E). The latter 
even wanted to make it drive a roller mill for iron bars. The only important point 
in this eighth invention is the clause stipulating that the inventor "will mark the iron 
parts of this apparatus with his common trade-mark, called the clootcrans, which is 
the first figure belonging to the nineteenth proposition of the First Book of the 
Art of Weighing". This shows that Stevin considered the figure, which he also 
used as the vignette of the Art of Weighing and which occurs in many of his 
works, as his special trade-mark. 

9. Drainage miIls with pumps capable of moving a large volume of water, such 
as were used in the Rapenburg at Leyden. Stevin gave the following details of this 
invention: 
"Invention of mills for pumping water by means of such tubes with pistons as 
described in the third invention, with which the Rapenburg was drained. 
In this mill (Fig. 12) let A be the crown wheel, and B the wallower, but C the 
pit wheel through which passes the shaft DE and attached to it two half-cogwhee1s 
F and G, one on this side, one on the other. Then the rods which raise the pistons 
in their tubes should have cogs in the manner of the toothed rack of a hanger. 
With these cogs the two half-cogwheels should engage in such a way that, as one 
piston descends, the other rises. These pistons should move slowly up and down 
and should be very large, there should also be four pistons together, so that now 
two, now four, can be used as desired according to the wind and the actual water 
level. 

This method of working can also be arranged for horse traction, as the other figure 
indicates, where H is the disc whee1 and J the cogwhee1, K and L the half­
cogwheels, M, N the pole revolved by the horse, which horse will cross over the 
shaft 0 as in any other horse mill". 

Here we have the complete mechanism of Stevin's mud pumps, on which 
we commented in describing his third invention (V.3). 

Note the conical crown wheel in Stevin's drawing. We do not know whether 
such conicallantern-whee1s were ever built as early as 1600, but it is very doubtful. 
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APPENDIX TO CHAPTER 11 
The original text of Stevin's patents 

I. Octrooi verleend door de Staten van Holland op 17 Februari 1584. 
Afschrift uit de Minuten-Resolutiën der Staten van Holland (Alg. R.A. Nr. 336): 

"Octroy voor Simon Stevin om nieuwe inventien" 

"Opt versouck van Simon Stevin van Brugge versouckende Octroy voor twintich 
jaeren omme te mogen practiseren drie inventien, d'eerste omme over d'ondiepe 
waeteren allerhande schepen te brengen, de tweede omme de selve schepen over 
dammen te voeren ende de derde omme het water te verheffen ende 'op te trecken 
deur andere middelen als nu ter tijt gebruijckt worden, dienende niet alleene 
omme de wateren uut den platten Lande te trecken, maer ooek als het water buyten 
dijcx hoger is dan binnen 't selffde niettemin in grooter quantiteijt te doen loosen, 
jae oock omme in corter tijt de geheele Haven drooge te maecken ende anders, is 
geappostilleert de Staten van Hollant hebben omme redenen in desen geroert gegunt 
ende geoctroyeert' gunnen enden octroyeren bij deze dat de supplt alhier binnen 
den Lande van Hollant sal mogen practiseren ende gebruijcken sijne inventie, 
cunste ende instrumente tot de welcken in dese geroert voor dengeenen die met den 
supplt. diesaengaende sullen begeeren te handelen ende 't accorderen tof dienste 
vanden Lande, sonder dat ijemant binnen voorsz. Lande alsulcke instrumenten ofte 
middelen als hij suppt. daer toe gebruyckende is, sal moghen te wercke stellen, 
buijten des suppts wille ende consent, binnen den tijt van vijfftien jaeren eerst­
comende, opte verbeurte vande selve instrumenten ende de peyne van twee duysent 
guldens, 't appliceren d'eene helft tenbehouve vanden supplt, ende de ander helft 
voorden Officier van der plaetse voor d'eene helft ende d'ander helft tot behouff 
vande gemeene saecke, mits dat den supplt sijne voorn. inventie ende cunste binnen 
s jaers int werck stellen sall." 

11. Octrooi verleend door de Staten-Generaal op 22 Februari 1584. 

In de Minuten-Resolutiën (Alg. R.A. Nr. 11 fol. 55) is er het volgende van te 
lezen: 

"Reqte Simon Stevin versoeckende octroy om te moghen doen· oprichten zeker 
instrument om water uuten Lant te malen' met inhibitie van dat nymant anders 
sulx soude moghen doen, conforme d'octroy bij de Staten van Hollant hemb 
ghegunt." 

"De Generale Staten conformeren sich metten octroy vande Staten van Hollant 
den supplt. ghegunt, accorderende tot dy ende de brieven ghedepescheert mogen 
werden." 

111. Octrooi verleend door de Staten-Generaal op 24 November 1586. 

De Minuten-Resolutiën dier Staten vermelden ervan in Deel Nr. 13 fol. 212, 
17 November 1586: 

"Opde requeste van Simon Stevin is geco(mm)itt(ee)rt dheere Vos bergen om 
metten supp!. te co(mmun)iceren opde vonden inden requeste geruert." 
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En in Deel Nr. 13 fol. 221v, 24 November 1586: 
"Opde requeste van Simon van Stevin is geapp(ostilleer)t dat den supp(lian)t 

wordt geaccordeert het versocht octroy, behoudelycke dat hij sal wercken met 
andere nyeuwe instrumenten dat dan daervan hiervoorn aen anderen octroyen zijn 
verleent ende sal alhier exhiberen de pourtraicture van zijn instrumenten om door 
het octroy getransfixeert te worden ende dat voir den tijt van twintich jaeren." 

Uit het Register Nr. 12 (met de rode Roos) der Rekenkamer van Holland, 
fol. 51 valt af te leiden, dat de tekening nog diezelfde 24 November is ingediend, 
want het octrooi werd dien dag verleend na aanhechting (transfixering) van het 
"proj eet". Helaas zij n geen copiën van Stevin' s tekeningen bij de octrooien be­
waard. De text van het octrooi blijkt uit het onderstaand afschrift uit het Register 
der Rekenkamer: 

"Octroy om enige nieuwe waetennolen te mogen maeken, voor Symon Stevijn." 
"Die Staeten Generael der geunieerde Nederlantsche Provintien, allen den­

gheenen die dese letteren sullen sien oft hooren lesen saluijt, wij hebben ontfangen 
die supplicatie aan ons gepresenteert ende overgegeven bij Symon Stevijn inhouden­
de dat hij van wille was stracx te maecken eenen watermolen door we1cken t water 
in meerder menichte ende op corter tijt uytet landt gemalen zal mogen worden 
dan door degheene diemen alsnu gebruyct. Ende nadyen su1cx tot slants dienste ende 
tsijnen laste geschieden zal soe heeft die voorgeschreven suppliant versocht dat wij 
hem 'souden gunnen octroy dat nyemant binnen dartich jaren naestcomende zijne 
inventie in sulcx sal mogen naemacken noch gebruycken sonder sijn toelaten oft 
bevel opte verbeurte van tzelve we rek ende daerenboven van duysent guldens, d'eene 
helft ten behoeve van de gemeene saecken ende den officier van der plaetsen daer 
de contreventie bevonden zal worden ende d' ander helft ten behoeve van de 
suppliant ende hem daerop te doen depescheeren onze behoorlijcke brieven van 
octroy daertoe dienende. Waerom zoe eest dat wij de voors. zaecke overgemerct 
genegen wesende ter beede des suppliants wij den voorgeschreven Symon Stevijn 
gegunti toegelaten ende geoctroyeert hebben, gunnen, laten toe ende octroyeren 
mits dezen dat hij voor de tijt van twintich jaren naestcomende zijne voorge­
schreven inventie ende wercken op den voet van het project door dese getrans­
fixeert in de geunieerde landen sal mogen te wercke stellen ende gebruycken (zoe 
verre hier voorens aen andere om gelijcke wercken met gelijcke instrumenten te 
maecken geen octroy verlient ende gegeven is, twe1ck wij mits desen nyet en ver­
staen te derogeren ende prejudicieren ) sonder dat yemanden van wat qualityet oft 
conditie hij zij zal geoorloft oft toegelaten zijn gelijcke inventie ende wercken nae 
te maecken ofte gebruycken gedurende den voors. tijt van twintich jaeren dan bij 
consent van den voorschreven Stevijn opde verbeurte van tselve werck ende van 
duysent guldens d' eene helft ten behoeve van de gemeene saecke ende dander 
helft tot behoeff van den suppliant." 

"Ontbieden daeromme ende bevelen allen officieren, justicieren, magistraten 
ende ingesetenen deser vereenichde provintien die dit eenichsints sal mogen aengaeri 
den voorschreven Simon Stevyn van dezen onsen jegenwoordigen consente ende 
octroy, rustelijck, vredelijck ende vo1comelijck voor den tijt voor geruert te doen 
ende laten genyeten ende gebruycken sonder hem te doen ofte laten geschieden 
eenich hinder oft' belett ter contrarien in 'eeniger manieren, want wij tot meesten 
dienst van den landen sulcx hebben bevonden te behooren." 

"Des toorconden hebben wij onsen zegel hier aen doen hangen ende bij onsen 
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griffier doen onderteyckenen. Gegeven in de vergaderinge van den voors. 
Staten-Generael in 's-Gravenhaghe den vierentwintichsten Novembris anno XVc 
zes en tachtich, geparapheert Wijnbergen." 

'"Vt op ploye stondt aldus: Ter ordonnatie van de voornoemde Staten-Generael 
ende was onderteyckent Aerssens ende begesegelt met een groot segel van rooden 
wasse vuythangende in dubbelen steerte. Naer dat dese opene brieven van octroye 
ten burele van der Camere van de Reeckeninge in Hollant zijn gepresenteert 
geweest, soe zijn dzelve aldaer ter ordonnatie van de luyden derzelver reeckeninge 
geregistreert int witte register met die roode roose fol. LI. Acten ten Burele voors. 
desen XVen Septembris anno XVc acht ende tachtich. Mij jegenwoordich ende 
was onderteyckent C. van der Goes." 

IV. Octrooi verleend door Graaf Leycester op 23 Februari 1588. 

Afschrift uit voornoemd register der Rekenkamer van Holland: 
"Octroydat nyemant die molens inden voorsz. octroye" (dat is 'bovenstaand 

octrooi lIl) "verhaelt, zal mogen binnen xviii jaeren naemaecken, om denselven 
Stevyn". 

"Robert, gravé van Leycester, baenderheere van Denbich etc., lieutenant van 
Haere Majesteit van Engelant, gouverneur ende capiteyn generael van de Ver­
eenichde Nederlantsche Provintien, Allen den gheenen die desen gethoont sullen 
worden saluyt, doen te weeten dat wij ontfanghen hebben de supplicatie van Simon 
Stevyn inhoudende, onder andere, dat hij door sijne pracktique middel gevonden 
heeft om met eenen molen die hij naer zijn inventie sal weeten te maeken soo veel 
waters vuytet landt te malen als vijff watermolens die gemaect zijn naede maniere 
diemen tot nochtoe gemaeckt heeft. Ende want tzelve strecken soude tot groot 
voordeel, geryff ende dienste vande lande soe heeft hij suppliant oetmoedelijck 
versocht hem hier van gedepescheert te werden onse opene brieven van octroy, 
teneynde hij suppliant bij anderen nyet gefrustreert en werde vande vruchten van 
zijn inventie, cos ten ende moyten bij hem ter oorsaecke vandien gesupporteert. 
Waerom zoe eest dat wij de saecke voorschreven overgemerct ende hyer op gehadt 
t advys van de luyden van de Reeckeninghe in Hollandt mitsgaders van de Bailliu 
van Rijnlandt, hebben bij advys ende deliberatie van de Raede van Staete neffen 
ons wesende, den suppliant geoctroyeert, geaccordeert ende geconsenteert, oc­
troyeren, accorderen ende consenteren bij desen dat nyemant wye hij sij de voors. 
inventie welcke es van cammen die met haer gantsche breede tseffens de staven 
geraecken wyens schijffloops d'ene schijf grooter es als d'ander met de reste in zijn 
suppliants propositien hieraen gehecht breeder vércIaert en sal mogen maecken 
noch gebruycken, sonder des suppliants will ofte toelaten, ende dit voor den tijt 
van achthyien jaeren beginnende van huyden date deser, ende dit opde ver­
beurte vant zelve werck ende van duysent gulden, tappliceren deene helft ten 
behouve van de gemeene saecke ende dan der helft ten behouve van de suppliant. 
Amplierende voorts des suppliants voorgaende octroy bij de Heeren Staten Generael 
van de geunieerde provintien verleent. Verbieden ende interdiceren expresseIijck 
eenen yegelijken wye hij sij geen schepradt aen heurlieder watermoelens te maecken 
excederende de helft van de grootste schepraden diemen tot nu gemaect heeft, 
sulx dat men de scheprad en niet meer als de helft grooter 'en sal mogen maecken 
dan die grootste die tot nu gemaect zijn als vooren, opdat den suppliant. nyet 
gefrusteert en werde van t'effect van zijn voorgaende octroy. Mits dat hij gehouden 
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werdt in erkentenisse van desen te betalen jaerlicx tot proufytte van de Graeffe­
licheyt van Hollandt drie ponden te xl grooten, ende dat hij desen mitsgaders zijn 
voorgaende octroy sal presenteren ten burele van de Reeckencamer in Hollandt 
omme aldaer geinterineert ende geregistreert te worden, naer behooren op pene van 
te verlyesen t'effect vandyen. Want wij tzelve bevonden hebben te behooren. 
Gegeven in 's-Gravenhage den XXlllen February XVc acht ende tachtich, gepara­
pheert ..... " 

"Op de plycke stont aldus: Bij mijnen genadighen Heere den grave ende was· 
onderteyckent Gilpin ende was besegelt met een segel van rooden wasse vuyt­
hangende in dubbelen steerte ende daerenboven gecachetteert met het cachet van 
Zijne Excellentie. Naer dat dese opene brieve van octroye ten burele van der 
Camere van der Reeckeninge in Hollandt zijn gevisiteert geweest, soe zijn dzelve 
aldaer ter ordonnantie van de luyden ter voors. reeckeninge geregistreert int Witte 
Register met die Roode Roose fol. LI verso. Actum ten burele voors. desen XV en 
Septembrisanno XVc acht ende tachtich. Mij jegenwoordich ende was onder-
teyckent C. van der Goes." . 

De octrooien 111 en IV zijn in mede-eigendom overgedragen aan Mr. Johan de 
Groot (vader van Hugo de Groot), een vriend van Stevin, later burgemeester van 
Delft. De acte is eveneens ter aangegeven plaats bij de Rekenkamer ingeschreven en 
wel als volgt: 

"Accord tussen den voorsz. Stevyn ende eenen Mr. Johan de Groot gemaeckt 
bero( erende) de voorsz. twee octroyen." 

"Op huyden den XXlllen Augusty anno XVc acht ende tachtich compareerde 
inde secretarie der stadt Delft Simon Stevyn verclaerende ende bekennende dat 
hOewel ende nyettegenstaende tWee distincte brieven van octroy, deen bij hem 
geimpetreert van mijnen heeren den Staten Generael der Vereenichde Neder­
landtsche Provintien van date den vierentwintichsten Novembris anno XVc ses­
entachtich ende d'andere bij hem verworven van den grave van Leycester als 
Gouverneur ende capiteijn generael vande zelve provintien gedateert den XXIIIen 
February XV c acht ende tachtich beyde inhoudende ende vermeldende van seeckere 
molens binnen eenen geprefixeerden tijt nyet nae te moeten maecken alles breder 
volgende den selven brieven ende den projecten daeraen gehecht alleenlijck luyden 
op ten naeme ende ten behouve van hem comparant nochtans hij comparant deselve 
verworven ende geimpetreert heeft, zoe wel ten behouve ende prouffytte van Mr. 
Johan de Groot, als van hem comparant sulcx dat alle de gerechticheyt vandien 
ende alle trecht twelckmen vuyt crachte derzelver soude mogen genyeten soe wel 
den voornoemden De Groot als hem comparant es competerende ende van die 
respective dagen dat deselve geimpetreert sijn geweest gecompeteert heeft. Cederen­
de mede voor zoe vele het noot zij ten behoeve ende proufitte vanden zelfden 
De Groot die gerechte helfte van alle recht ende gerechticheyt derselver brieven 
aen hem selven reserverende de wederhelft vandyen. Actum utsupra, ende was 
onderteyckent J. Groenhout." 

Naar aanleiding van Stevin's klacht over inbreuk op dit octrooi heeft Cornelis 
Dircxz Muys een bezwaarschrift bij de Staten van Holland ingediend, zoals blijkt 
uit het navolgend afschrift uit de Resolutien dier Staten van 18 Januari 1590: 

"Op t versoeck van Symon Stevin, Ingenieur, ten eynde syne inventie van 
vertragende proportie der gaende wercken niet en soude worden in eeniger 
manieren gecontrefaict dan met contentement van den supp!., volgende syn octroy 
de anno lxxxvI gesien hebbende t ernstigh versouck van Cornelis Dircxz Muys, 
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Stadts Timmerman tot Delff; hebben de Staten van Hollandt gecommitteert den 
Heere van Poelgeest, Joost de Menyn, eene van Delff en den Burgemeester Dirck 
Dircxz 't Hoen, de Requeste van beyde partyen te visiteren ende partyen te doen 
vereenigen, indien t doenlyck is, indien niet, de Staten van alles te doen rapport, 
omme voorts in de saecke gedaen te mogen worden als na behooren ... 

V. Octrooi verleend door de Staten Generaal op 28 November 1589. 

Afschrift uit het Actenboek dier Staten (Alg. R.A., Nr. 3328 fol. 9). 
"Die Staten Gen. allen dengenen die dese tegenwoordige zullen sien ofte hooren 

lesen Saluyt. Wij hebben ontfangen de supplicatie aen ons gepresenteert by Simon 
Stevin, inhoudende zoo dat hy gecomen was tot verscheyden inventien streckende 
tot grooten dienst des landts." 

"Ten Eersten om watermolens alst noodig is malcander te doen toemalen twee 
drye oft vier hooge en alsmen wilt (te weten als er luttel verheffingge van water is 
oft dat die wint sterck genoeg waeyet) dat dan elck der zelver met veel meerder 
voordeel alleen male." 

"Ten tweeden dat in moelens die t water uut die polders malen oyck t water 
wederom runnen inde polders malen twelck tot sommige plaatsen op drooge jaer­
scharen zeer noodich valt. .. 

"Ten derden om t water uuyt slooten en grachten te trecken door menschen­
aerbeyt na de manier nu onlancx tot Leyden op Rapenburch gebruyckt daer een 
prouve gedaen is op twee eve groote wateren alwaer sesse mannen malcander 
ververschend geduerig meer dan noch eens zoo vele deden als drye peerden mal­
cander ververschend twelck door eens mans aerbeyt meer waters geloost was als 
door een peerts arbeyt." 

"Ten vierden om met overvloedicheyt te trecken dey sant en diergelycke fyne 
stoffe uuyt havens en vaerten." 

"Ten vyffden om de voorz. fyne stoffe als dey ofte sant int water te lossen op 
soo corten tyt en met soo luttel aerbeyts dattet voor tyt noch arbeyt te rekenen 
en is." 

"Ten sesten om uuyte voornoempte wateren te trecken vlietende stoff als bag­
gaert, moer en diergelycke." 

"Ten sevenden om de boven gesegde vlietende stoffe met groote lichticheyt te 
loosen soo opt landt als int water." 

"Ten achtsten van een braetspit alleenlijk hebbende een rat van deynen cost 
nochtans gaehde sonder opwinden tot dattet gebraet genoech is dreye uren lanck 
en dat met een twee ofte meer speten hetwelcke alst niet en braet voer een 
uuerwerck mach gebruyckt worden wyzende de uren twelff uren lanck zonder 
opwinden, ende niet bradende noch uren wyzende versfrecken om een kint te 
wiegen en dat een halff ure ofte soo men wil een heele ure lanck eer men 
t gewichte weder moet opwinden." 

"Ten negenden: van watermolens met twelcke t water uuytgemalen wordt door 
cokers met suygers na de figuerlucke vercIaringe des negensten artyckels, welcke 
Inventien alsoo die tot grooten nut des landts zullen strecken en dat hy supp!. 
daertoe niet gecomen is dan door grooten cost en moeyte heeft dezelve supp!. ons 
vetsocht dat wy hem en naer hem zyn erffgenamen ofte actie van hem vercrygende 
ofte vercregenhebben zouden willen gunnen dezelve alleen te mogen doen maken." 

"Soo eest dat wy den voorsz: supp!.· geconsenteert en geoctroyeert hebben, 
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consenteren en octroyeren hem mets' desz de voorsz. kunsten en instrumenten 
(waar-)van de figuerlicke verdaCingen door dese zyn getransfixeert, zoo verre 
dezelve nieuwe inventien zyn binnen voorz. geunieerde provintien alleen te mogen 
maken en gebruycken in deser voegen." 

"In den eersten, dat nyemandt door t behulp van verscheyden dueren ensal 
mogen maken dat watermolensmalcander toemalen twee ofte meer hooch ende 
dat selve oyek elck alleene male alsmen wil, na de maniere int eerste artykel 
figuerlyck verdaert." 

"Ten tweeden, dat niemant en sal mogen door t behulp van verscheyden dueren 
maken dat t water mette selve molens wederomme te rugge in de polders gemalen 
word." 

"Ten derden, dat niemant tot het uuytoosen door cokers niet alleen tot ydelinge 
van slooten en vaerden maer oock voor bronwateren . en alsins en zal mogen 
gebruycken bewegende cegels aen canten der suygers noch verscheyden cokers aen 
as steken om alsoo de gewelt te vermeerderen of te verminderen nade eysch van 
hoochde die t water of andere stoffen opgetrocken moeten worden en na de 
menigte desweleks datmen int aerbeyden gebruycken wil." 

"Ten vierden, dat niemant tot het uuyttrecken van dey sant en diergelycke en 
zal mogen gebruycken een zoo grooten baggaert net noch dat van onder doen open 
en begaen met een slot noch oock dat baggaert net voltrecken deur tbehulp van 
een as, noch het trecken (-de) tau alsoo lancx den gront doen streken deur tbehulp 
van een stock met cat rol aen t eynde weleke stock naer veranderinge der water­
getyden diepten ofte ondiepten des grondts hooger ofte leeger kan gestelt worden, 
ende opdat van grootheyt des nets seker maet genoempt sy, dat men t soo groot 
zal mogen gebruycken alsmen tot nogtoe gedaen heeft en boven dyen d' een helft . 
meerder maer niet daerover comen." 

"Ten vijffden, dat niemant en zal mogen lossen int water fyne stoffe als dey 
sant en diergelycke door opgaende deuren in den bodem vant schip gemaeckt daer 
de stoffe door int water valt noch na de maniere int voorsz. getransfixeert geschrift 
breeder verclaert." 

"Ten sessen, dat niemant en sal mogen trecken baggaert en diergelyeke vlietende 
stoffe deur cokers na de maniere als int seHfde geschrift met menschenarbeyt noch, 
met peerden." 

"Ten sevenden, dat niemant de voorsz. stoffe en zal mogen loosen int water 
met sinckingedeur den gront des schips noch opt land deur optreckinge met 
cokers oft buysen nade verdaringen van t voorsz. geschrift." 

"Ten achtsten, dat niemant en zal mogen van ijzer noch andere stoffe braet­
spitten (maken) met een onrust oft schakelrat daer. in ende alzoo tzelve braetspit 
oock en streckt voor een uuyrwerck en wiegen als geseyt is, dat niemant en zal 
mogen maken uuyrwercken met alleenlyck een rat wijzende de uuyren met zijn 
dalend gewicht, dat oock niemant en sal mogen wiegen doen gaen deur behulp van 
een schakelrat offe on ruste, welcke braetspeten, uuyrwercken en wiegers de suppl. 
zal moeten doen teeckenen int ijzer met zijn gewoonl(yk) teecken de dootcrans 
genaempt hetwelcke d' eerste figure is vant negenthienste voorstel des eersten boucx 
zijnder Weeghconste." 

"Ten negenden, dat niemant en zal mogen naemaken zijn inventie des negenden 
artyekels weleke is van watermolens met sulcke cokers ende suygers als int derde 
artide verdaert zijn, waerinne t voornaempste point van zijn inventie is dat zij een 
groot lichaem waters laneksamelyek doet voort gaen, waer aff hij den onbekenden 
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aert van t. voordeel der perssing des volgenden waters met een veroirdende 
proportie des gaenden werck alreede geopenbaert heeft int bescreven werck daer 
Rapenburch mede uuytgemalen wiert, 

"binnen den tyt van twintich jaeren naestcomen(de) dan met consent des 
voorsz. Simon Stevins op pene van verbuerte van zu1cke gecontrefeyte en nage­
maeckte instrumenten end daerenboven van (de) somme van dusent gulden d' een 
helft daervan tot behoeff van den suppl., 

"bevelen ende ordonneren allen officieren, justicieren, magistraten end in­
woonders der Nederlantsche Vereenigde Provintien ende elcken van henlieden dat 
zy den voorsz. Simon Stevin doen en laten genieten het effect van desen onsen 
octroye consent en privilegie vryelyck ende paisivel(yk), cesserende alle empeche­
menten ter ccmtrarie, want wy tzelve voir den lande dienstlich hebben bevonden." 

"Gegeven in sGraven Hage den XXVIII Novembris XVc LXXXIX." 
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Verscheyden Inventien van Simon Stevin 
(Alg. Rijksarchief, Staten Generaal No. 29) 

Ten Jen 

33 

Malende verscheyden molens elck besonder: Hoemen te weegh sal brenghen, 
datse, alsmen wil, malcander toemalen, twee of drie hoogh. 

Wesende een polder met verscheyden molens, men can haer waterslooten alsoo 
vervoughen, datse met een duerken open te stellen of toe te doen, alsnu malcander 
toemalen, alsdan elek besonder, soomen wil, na de stercke wint, ende verheffing 
des waters dieder voor handen is. Om twelck te verclaren, soo laet AB (fig. 5) den 
boesem beteeekenen, ende de ronden C, D, twee molens, ofte plaetsen der molens, 
staende ande kade des polders, welcke malen inden boesem AB. Ende vanden 
molen D, tot de molen C is een sloot, waerin een duerken is, als het schotduerken 
van een watermolen, doch breed er, dat ick beteeeken met de lijn E, welek duercken 
sluyten can teghen tpunt F. Voort is de kade duergraven an G, in welek gat oock 
soodanighen duerken staet, te weten H, twelck sluyten can teghen tpunt J. 
Derghelyeke duerken is oock an K, twelck sluyten can teghen tpunt 1. Met de 
ghetippelde plaetsen wort water beteeekent. Door tbehulp van dese drie duerkens 
canmen de molens C, D, sonder moeyte, ende opde staende voet, elek alleen doen 
malen, of, soomen wil, malcander toe doen malen, twee hooch, na de nooticheyt 
dieder voorhanden is. Want soomen wil dat deen molen dander toemael, men stelt 
het duerken E open, alsoo dattet met een yser haecxken open ghehouden blyft. 
Maer soomen wil dat elek alleen mael, men ontdoet alleenlick dat haecxken, 
latende alles syn loop hebben, ende men heeft tbegheerde, twelek aldus bethoont 
wort: Als het duerken E open is, ende alsoo met een yser haecxken gheduerieh 
open blyft, soo comt het water uyt den boesem AB, ende willende duer tgat G 
inden polder loopen, het sluyt het duerken H, om dattet hoogher is dan tbinne­
water. Het duerken K gaat oock van selfs toe, overmits twater dat de molen D 
opmaelt inde sloot tusschen beyde de molens, hoogher is dan twater des polders: 
Inder voughen dat de molen D toemaelt ande molen C, dat is sy malen twee hooch. 
Maer alsmen het yser haecxken ant duerken S ontdoet, dat elcke molen dan alleen 
maelt, wort aldus bethoont: Malende de molen D haer water soo hooch als 
tbuytewater, soo moet de duer E daerom sluyten, want huer water over dander 
syde leegher is: de duere E alsoo ghesloten synde, 'dander twee dueren H en K 
gaen van selfs open, te weten de duere H van weghen de molen D, ende de duere 
K van weghen de molen C, inder voughen dat elcke molen als.dan alleen maelt. 

Tvoorbeelt hier boven beschreven is ghenomen op molens die beide staen ande 
kade langs den boesem streckende, waer uyt de manier om alle ander ghestalt van 
molens daer toe te brenghen ghenouch bekent is, want soo sy achter malcander ston­
den, ghelyek de ghelegentheyt der plaets van slooten en landt dicwils eyscht, tghene 
boven gheseyt is, ean aldaer oock te weghe ghebrocht worden, ghelyek de· form 
hier nevens uytwyst (fig. 6), alwaer deen molen achter dander staet, tot welcke de 
boveschreven verclaring oock dienen ean. 

Tis oock openbaer uyt het ghene wy hier bewesen hebben, met twee molens, 
hoemen alsoo rnalcander sal connen doen toemalen drie ofte meer molens, want 
vervoughende een molen met haer duerkens achter de molen D, ghelyek D achter 
C ghestelt is, men heeft een derde molen ende soo voort mèt ander. 

Tis oock te weten dat de molen als C, langher lepels behouft dan D, want soo de 
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lepels van deen en dander evediex ghinghen als elck alleen maelt, soo behouft de 
wateras van C hoogher te ligghen dan van D, teghen datse malcander sullen 
moeten toemalen. 

De duerkens moeten oock over suleke syden open gaen als gheteyckent is, op 
datse duer de persing van thoochste water dicht sluyten. 

Ten 2en 

Hoemen maken sal dat de molens die twater uyt de polders malen, sullen twater, 
alst buyten leeghst is, daer wederom in connen malen. 

Tghebuert tot sommighe plaetsen op drooghe iaerscharen, dattet buytewater 
leegher wort dan tbinnewater, in der voughen dat de weyen veel te drooghe worden, 
ia dat de beesten an gheen water en connen gheraken om te drincken. De middel 
om sulck buytewater met de selve molens weder te rugghe te doen malen inde 
polders, is dusdanich (fig. 7): Latet buytewater, molewerf, ende al de rest, ghe­
teyekent syn als hier onder, na de ghemeene ghebruyck, doch de molesloot met 
twee bochtkens, als ter plaets van A en B. Voort soo beteeckent C voor de water­
loop een duerken als een breede schotduer, open gaende na de molen, sluytende 
teghen tpunt D. Ende E een derghelycke duerken achter de waterloop, opengaende 
van de molen na tbinnewater, sluytende teghen tpunt F. Voort sullender duer 
deinden der kaen ande molenwerf die tbuytewater van tbinnewater schutten, 
ligghen twee cokers als G en H, dck met een duerken ghelYek inde ghebruyck is 
tot veel plaetsen daermen tbuytewater duer cokers in de polders wil laten. Dit aldus 
bestelt synde, de molen draeyende, soo sal tbuytewater te rugghe inde polder 
ghemaelt worden, twelek wy aldus bewysen: Draeyende tscheprat, soo gaet de duere 
C van selfs toe, overmits twater tusschen tscheprat ende de duere hoogher is dan 
tbuytewater, ende de duere E sluyt oock van selfs, overmits twater tusschen 
tscheprat ende de duere E, buytewater is, incommende duer de coker G, twelck 
leegher is dan tbinnewater over dander syde vande duere. Inder voughen dat al 
twater dat de molen maelt, comt duer dercoker G, van daer duer de molesloot J, 
van daer achter inde waterloop, duer de waterloop, duet de coker H, duer de 
molesloot K, ende alsoo van achter na de polder toe. 

Merct dat alsmen twater ter contrarie uyt de polder maelt, soo mach men. de 
dueren CE elek met een yser haecxken vast open stellen, oft andersins men machse 
van haer ganghen trecken, die inde molen legghende, welcke men weder tot haer 
plaets hanghen mach, alsmense behouft. Aengaende de twee cokers GH, die mach 

. men, wanneer mense niet en besicht, vullen met eerde ofte dey tegen tleken, na de 
ghèbruyck van derghelyeke cokers in ander polders. 

Ten 3en 

Verdaring van tmaecksel des slootoosers, daer mede twater van Rapenburch tot 
Leyden inde maentvan Meye lastleden uytghetrocken is. 

Tinstrument is van form als hier onder (fig. 8), alwaer A, B, twee viercante 
cokers beteeckenen, van binnen elek een voet wyt. Inde selve cokers gaen twee 
suyghers 5% voeten hooch op en neer, ende syn int viercante ghelyck de cokers 
oock een voet; de selve suyghers hebben an haer canten houten reghels, die met 
vetleer ghehecht synde, over en weer connen gaen, waer duer te weghe ghebrocht 
wort, datse int opgaen dicht teghen de canten des cokers stryeken,. soo styf als duer 
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topligghende water veroirsaeckt wort, nochtans sonder klemmen. C beteeckent een 
yserdraten traeylle, daer twater duer incomt, schuttende nochtans hout steen en 
dierghelycke dat inde suygher oft onderdapper belet mocht doen. De voornomde 
twee suyghers worden ghewonden opden as D, alsnu over deen alsdan over dander 
syde, met de krucken E, F, alsoo dat deen tou over tcaterol G op deen syde van 
den as opghewonden wort, ende dander tou over tcaterol H op dander syde vanden 
as, ende dit tot dien ende, op dat te wyle men deen suygher opwint, dat dander 
dale, ende altyt een suygher int werck sy. De voornomde coker D stekende door 
haer middelt an een yser spilie, can daer af ghetrocken worden, ende men mach 
in die plaets dicker of dinder cokers steken, na de hoocheyt van water datter moet 
opghewonden worden, ende· na tvolck dat men int werck stelt, te weten alsmen 
eerst beghint te trecken, dicker, daer naer twater dalende, dinder ·en dinder: Als 
inde voorgaende watertrecking van Rapenborch, soo was deerste coker 10 duym 
dick, ende twater een voet ghedaelt synde, soo stack men een ander coker daer an 
van 7 duym, ende naer noch een voet daling, een coker van 5 duym, daer naer 
een van 3 duym .. 

Ten 4en 

Yerdaring van een manier om dey, sant of dierghelycke vaste stof, met overvloet 
ende voordeel uyt de havens ende gronden van wateren te trecken. 

A (fig. 9) beteeckent een groot net, meer deys vervatende dan 25 ander ghe­
meen baggaertnetten, tselve heeft inden bodem twee halve yser rynghen, die open 
en toegaen op twee carnieren an B en C, ende sluyten int middel met een slot. 
Dit. net wort vol deysghetrocken duer den as D, met een tau vanden selven as 
commende over tcaterol E, ende van daer over tcaterol F, van daer ant net. Tcaterol F 
staet in een stock., wekkmen hoogher en leegher steken can; om het tou FA te wyle 
men treckt, altyt langs de gront te doen strecken, soo naer alsmen wil. Tnet alsoo vol 
deys ghetrocken wesende, soo treckmen de kruck vanden as D, ende men steeckse an­
den as G, van wekken as een ander tou comt over tcaterol H, tot ant net, ende tnet 
wort daermede opghewonden soo hooch tot dattet boven de cant van tschip is datmen 
vullen wil, welck schip gheleyt wort nevens de schauwe, alsoo dat syn middelt comt 
omtrent teinde der schauwe an J. Tnet alsoo boven dat schip hanghende, men steeckt 
met een stock in een ront oogh K daer mede tslot open springt, ende duer tghewicht 
odes deys, soo wycken die twee halve ringen B, C, van malcander, ende de dey valt 
daer duer int schip. . 

Merckt dat als dese saecke int werck ghestelt wort, soo sullen de assen D, G, 
ghedraeyt worden duer almachtighen, naer de leering des lOen. voorstels der 
Weeghdaet, welcke almachtighen hier om cortheyt niet gheteeckent en syn. Tis 
oock te weten dat sulck net en assen op dander syde vande schauwe mede syn 
sullen, eensdeels op dat de schauwe niet omen slae; ofte te seer en helle, als dat 
een groote net gheladen buyten twater comt, want over elcke syde sulcken net 
hanghende, soo sal de schauwe in haer evewichticheyt blyven. Ten anderen om met 
een schauwe twee deyschepen tseffens te mueghe~ vullen. 

Ten 5en 

Hoemen de schepen met dey of sant gheladen, die int water moeten ghelost 
syn, met lichticheyt ontladen sal. 

Wantmen veel tyts ende aerbyts behouft, om de ghetrocken dey of sant met 
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schuppen over boort te werpen na doude ghewoonte, streckende tot groote cost der 
plaetsen daermen de haven diepen wil, soo is de manier om sulcke schepen met 
lichticheyt te ontladen dusdanich: Tis te weten dattet middel der cleyschepen daer 
de dey inlight, afgescheyden is van byde de einden des schips, alsoo dat beydè die 
einden dicht en drooch blyven, daerom salmen den bodem van dat middelste deel 
uytbreken, ende maken in die plaets een bodem als een duer, hanghende op deen 
syde an twee stercke ghanghen, op dander syde sal mense opwinden met twee 
tauwen op een boom, ofte as, ende opghewonden synde, sal met een vallende yser 
clyncke vast blyven, ghelyck te Delft ende elders de sluysdueren opghewonden wor­
den, ende met een vallende dynek vast blyven. Nu alsoo den bodem van dat 
middelste deel des schips leegher ghebauwet sal syn dan twater daer tschip inlight, 
soo sal twater wel tusschen de garren der duere in dat middelste deelloopen, maer 
want dat water, alsser de dey incomt, voor de dey wycken moet, soo salt duer die 
garren weder daer uyt loopen, ja men sal tot dien einde duer de canten des schips 
noch gaetkens mueghen booren. Oock en can tschip om dat inloopende water niet 
syneken, wantet ghelyck een water schip op beyde syn dichte einden opghehouden 
wort. Dit schip vol deys of sants ghetrocken wesende, ende ghebrocht synde ter 
plaets daerment int water loosen wil, men sal alleenlick die clynck optrecken, ende 
de duere om tgroot ghewicht des deys, sal neervallen, ende de dey sal met eenen 
set al tseffens ten gronde vant water syncken. De duer daer naer weder opghe­
wonden synde, ende met haer clyncke ghesloten wesende, tschip sal bereyt syn om 
wederom ghevult te mueghen worden. 

Inder voughen dat tottet loosen van dese schepen niet meer arbeyts en sal 
behouven, dan het over enweer varen, want het optrecken van die dinck voor gheen 
aerbyt noch tyt te achten en is. 

Ten 6en 

Hoemen baggaert,. veen, ende dierghelycke vlietende stof, uyt havens ende 
gronden van wateren met groot voordeel trecken sal. 

Latet vierhouck A (fig. 10) een schauwe beteeckenen, ende de viercante 
pereken B, C, de plaetsen van twee slycktreckers, lyckformich ghenouch anden 
slootooser hier vooren beschreven, doch hebbende haer yserdraten traeylle daer de 
baggaert duer comt, niet ter syden als de voorgaende, maer recht van onder. Voor 
dese twee slycktreckers salmen legghen twee baggaert schepen, D, E, voor elck een, 
om vol ghetrocken te worden twelck te werck sal gaen draeyende de crucken nu op 
deen dan op dander syde, ghelyek int voornomde watertrecken op Rapenborch. 
Maer soo dese schauwe altyt op een plaets bleve te wyle men treckt, soo soude na 
den baggaert haest het water volghen, om teghen twelck te voorsien, soo sal de 
schauwe daerentusschen wat moeten voortvaren, twelck onder ander manieren 
geschien mach duer twee spillen of assen als F, G, want te wyle men F draeyt, soo 
sal G ontdraeyen, ende de schepen sullen na de syde van F ghetrocken worden. 
Ende gelycx te wyle men G draeyt, soo sal F ontdraeyen, ende de schepen sullen na 
de syde van G ghetrocken worden. Tis oock te weten dat de slyektreckers B, C, elek 
met een as hoogher en leegher sullen mueghen ghewonden worden, na de noot­
licheyt ende veranderinghen dieder voor handen syn, als rysing en daling van 
tgetie, diepte des baggaerts en dierghelyeke. 

Tghene hier duer menschen aerbeyt anghewesen is, sal oock duer peerden ghe­
daen worden, welcke gheduerliek int ronde gaende, tgene sullen te weghe brenghen 
dat boven verdaert is. 



- 53 -

37 

Ten 7en 

Wesende de schepen met baggaert of derghelycke vlietende stof gheladen, die int 
water of op tlandt moeten ghelost syn: Hoemen met lichticheyt die ontladen sal. 

Dunne vlietende baggaert die int water moet uytghestort syn, en can duer de 
voorgaende manier van deyloss~n, soo bequaemlick niet ghelost worden als de dey, 

· overmidts den baggaert duer de reten van de duere, ende die gaetkens inde cant 
van tschip, int water syncken soude. De manier dan sal dusdanich syn: Soo den 
bodem van tmiddeldeel des baggaert schips niet soo hooch, ofte gheen halve duym 
hoogher en waer (welverstaende als tschip ledich is) dan twater daer tschip inlight 
(sommighe bodems ligghen wel soo hooch sommighe leegher) men sal boven 
den bodem legghen noch een ander bodem, soo hooch dat dien bodem (tschip 
ledich synde) een halve duym ofte min hoogher sy dan twater; Twelck soo wesen­
de, men sal duer den bodem een gat maken, een voet of twee groot, daerop een 
vallende veinsterken commen sal. Dit schip vol baggaert ghetrocken synde, dat 
veinsterken (hoe wel tschip diep int water sinckt) sal toegheperst worden vande 
baggaert daer op ligghende, ende dat overmits de baggaertstof swaerder is dan 
twater. Tschip dan ghecommen synde ter plaets daerment ontladen wil, men sal 

· dat veinsterken open trecken, ende al de baggaert sal daer duer int water syncken. 
Maer soo de baggaert opt landt moest ghelost syn, men sal die met een slyck­

trecker als vooren beschreven is, om hooghe daeruyt trecken, die latende duer een 
gote loopen, ter plaets daer mense begheert. Dese slycktrecker sal ghestelt worden 
in een ander schip, met een as daer by, waer duer mense een voet of twee hoogher 
en leegher can winden, om teen baggaertschip na tander met lichticheyt daer onder 

· te commen. Andersins salmen int baggaert schip selver mueghen een deen slyck­
trecker stellen, daer te noot eyscht om daer mede tontladen. 

Ten Ben 

Verdaring vande ghedaente des braetspits, hebbende alleenlick een radt, nochtans 
drie uyren !anck gaende sonder opwinden, oock verstreckende voor een uyrwerk 
gaande 12 uyren sonder opwinden: Ten derden voor een wiegher, gaende een 
half uyr lanck sonder opwinden. 

ABCD (fig. 11) beteeckent een viercant yser raemken, lanck en breet ontrent 
een voet, waer in comt den as EF, met een yser cokerken daer an als G, waer op 
tghewicht H ghewonden wort. Anden voorn. as is een schakelradt J, twelck 
donrust KL doet gaen, wiens spille ter plaets van M een gat heeft, om den as 
duer te commen, N ende ° beteeckenen beyde de loon der onrust, P is een houte 
schyf waer in verscheyden kerven ghedraeyt worden, soo veel alsmen speten 
tseffens int braden ghebruycken wil, als twee of drie, want in de voornomde 
kerven moeten taukens hanghen, waer in beneden de speten commen te ligghen 
elck met haer schyf. Dit yser raemken met datter in is, wort ghestelt op een houte 
voet ontrent 4Yz voeten hooch. Dese braetspit wyst de uyren alsmen niet en braet, 
met het dalende ghewicht H, ende dat op een der stylkens vanden houten voet daer 
de uyren op gheteeckent staen. Maer alsmen daer mede. wieghen wil, soo weert 
men de loon N, 0, ende men bindt tot die plaets twee dunne coordekens, com­
mende over twee seker catrollekens tot ande wieghe, ende donrust overenweer 
gaen. 
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Ten gen 

Inventie van molens om twater te malen duer sulcke cokers met suyghers als 
inde derde inventie beschreven is, daer Rapenbureh mede uytghemalen wiert. 

Laet in dese molen gheteyckent worden (fig. 12) met A tschyfloop onder ande 
spille, ende B teroonrat boven, maer C teamrat beneen, daer duer steect· den as 
DE, ende anden selven as twee schyfloopen als F en G, teen over deen syde, tander 
over dander Voort sullen de roen daer de suyghers inhaer eokers mede opghe­
trocken worden, tanden hebben, byeans na de manier des heughels vaneen 
heughelspit. In die tanden sullen die twee halfsehyfloopen draeyen, alsoo dat 
deen suygher neergaende, dander sal opcomlnen; Dese suyghers sullen lanesaemlick 
op en neer gaen, ende seer groot syn, daer sullen oock sulcke vier suyghers neven 
malcander staen, om somtyts twee, somtyts vier te mueghen ghebruyeken, ria de 
wint ende verheffing des waters dieder voorhanden is. 

Derghelyeke manier van werck sal oock veroirdert worden om duer peerden 
ghewrocht te worden, ghelyek dander figuer. anwyst, alwaer H tschyfloop betee­
ckent, end J tcamrat, K en L de halfschyfloopen. MN den boom daer tpeert aen 
tred, welck peert over den as 0 gaen sal ghelyck in ander peerdemolens .. 
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CHAPTER III 

ON COGS AND STAVES 
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INTRODUCTION 

The extracts made by Beeckman from the papers left by Stevin contain the 
following marginal note (fol. 201 recto), which seems to indicate the relation 
between these various treatises. It runs: 

Cortbegrip. Eerst de gestaite des moiens int gemeyn. Daerna vant gaande werck: 
camrayen ende schijfloopen. Ten derden van de persingh des waters. Ten vierden van 
de windt, vant roersel des waters, ubi nulli proportio (alwaer geen evenredenheyt is). 

That is: "Summary. First, of the form of mills in general. Then the machinery: 
gears and pinions. Thirdly, the pressure of the water. Fourthly, the wind, then the 
flow of the water, where there is no proportionality." 

In the table of contents of the Huysbou at the end of bis Materiae Poiiticae 
of 1649 Hendrick Stevin says: "Waerby noch gevoucht is Weechdadelicken Handel 
van Cammen en Staven in Watermolens en Cleytrecking" ("to which is also added 
Essay on the Principles of the Weeghdaet Applied to Cogs and Staves in Drainage 
Mills and the Drawing of Clay"). 

Like Beeckman, Hendrick Stevin seems to infer that Simon Stevin had intended 
to add these essays to his Huysbou, but there is no indication whatever that such 
was the case, for the Huysbou does not deal with any hydrodynamical engineering 
matter. We simply do not know what Simon Stevin intended to do with these 
essays. 

Hendrick Stevin in reproducing his father's notes on cogs and staves used 
Beeckman's notes freely for the paragraphs in his Book VI of bis Wisconstigh 
Filosofisch Bedrijf of 1667, but as Beeckman's notes are in part much fuller we 
have tried to complete Hendrick Stevin's passages as far as possible in order to 
give fuIl scope to Simon Stevin's ideas. De Waard gives the following concordance 
of Beeckman's and Hendrick Stevin's passages on cogs and staves: 

Title 

Wesende gegeven een camrat, waertoe een 
schyfiooP begeert wort, des schyfioops 
steeck te vinden. 

Wesende gegeven de halfmiddellyn eens 
camradts en schyfioops, diens assen van 
malcander onevenwydich syn, oock de 
dickte des staafs met de breede des cams, 
dat camrat en schyfioop so te maken dat 
de cammen met haer gansche breede 
tseffèns de staven geraken. 

Bequaemste standt der cammen en steeck 
der staven te. vinden. 

Beeckman's 
extract 

Fol. 199 recto, 
11. 1-10 

Fol. 201 verso, 
i. 6-202 recto, 
I. 40 

Fol. 199 recto, 
i. 29-Fol. 200-
verso, i. 7 

Wisc. Filos. 
Bedrijf 1667 

VI Boec, p. 5, 
Il. 19-25 

VI Bou, p. 7, 
i. 17-p. 9, I. 15 

VI Boec, p. 6 
Il. 5-19 et 
I. 30-p. 7, I. 9 
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There is no doubt that gears and toothed wheels had been in tise for many cen­
turies before Stevin, though we have reason to believe that they came into use 
not much earlier than early Hellenistic times (300 B.C.) 1) mainly for man- or 
animal-driven water-raising machinery. 

Gears are actually first described properly by Aristotle in bis Mechanical 
Problems (Mechan. 848a, 24) as "tools that set many circles in motion simul­
taneously by means of a single circle" and their study is more or less linked up 
with the solution of the mechanics of celestial movements as presented by the 
Greek astronomers. Classical engineers like Heron, Philon of Byzantium, Ctesibios 
and Vitruvius (IX.8.4) make reguIar use of cogwheels and lantern wheels. An 
example of the latter kind of wheels dating back to about 125 A.D. was found 
in the Saalburg, and they figure in all vertical water wheels. 

Pappos (Book VIII, cap. XI-XXV) deals with the transmission of energy by 
means of gears in general 2 ), and Oribasius (362 A.D.) makes an intelligent use 
of such gears in machinery. They were applied to the paddle-wheeled vessel des­
cribed by the anonymous author of De Rebtls Bellicis about 370 A.D. 3). Along 
with the other classical heritage they were transmitted to _ the mediaeval engineers 
of Western Europe. 

As far as we know cogwheels and lantern wheels were always made of wood, 
the teeth being simply wooden pegs, slightly rounded-off at the top and projecting 
perpendicularly from a disc-wheel. 

As such they appear in the mechanical cbisel described by Theophilus Presbyter 
(abt. 1100 A.D.) and in the machinery described by Villars de Honnecourt in 
1245. For the cogwheels in the doek built for Padua in 1344, saw teeth were used 
but usually one finds the traditional peg form, for instanee in the Codex LatintIs 
197 of the Monaco Library (abt. 1430) and the mss. of Philip Mönch in the 
Heidelberg University Library (dated 1496). They appear in the machinery of a 
paddle-boat delineated in the mss. of Donaueschingen of 1410. Fractions of 
seconds were measured by counting the teeth of cogwheels of the clockwork which 
Bernard Walter of Nuremberg built for Regiomontanus 1472. 

The great progress of mechanical engineering in the sixteenth century is demon­
strated by the many well-known handbooks of the period 4). The cogwheels and 
lantern wheels of such authors as Jacques Besson (1565), Ramelli (1588),Lorini 
(1592), Zonca (1600), Zeising (1612-1614), and Verantio (1613) are of the 
simplest kind. Agricola (De Re Metallica Book VI) forms an exception in 
proposing iron cogwheels with steel teeth screwed in for certain mining machinery. 
In genera! toothed wheels were ca,st solid (from c. 1750) or made of wood. In the 
latter case the teeth were replaceable if they became worn. Lanterns, which were 
mostly small, drum-shaped pinions with bars instead of teeth, usually had wooden 
frames. Teeth, mostly hardly more than pegs, were not cut with faces on an 
epicydoidal curve, which gives a rolling instead of a sliding contact, for this 
was a refinement not yet discovered. Hence they did not engage properly but their -
contact was such that they must have lost efficiency to a considerable extent through 

1) R. J. Forbes, Studies in Ancienl Techn%gy, Vol. 11 (Leyden, 1964, 36). 
2) Beek, Beiträge zur Geschichte des MascIJinebaues, Berlin, 1899, 20. 
3) E. A. Thompso~, A Roman Relormer anti InfJentor, Oxford, 1952. 

,. ') A. P. Usher, History ol Mechanical InfJentions, Harvard Univ. Press, 1954. 
W. ·B. -Parsons,. Engineers and 'Engine~ring in the Renaissance, Baltimore, 1939. 
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friction. Still they answered the requirements of the time and were already vastly 
superior to anything else that had existed. They made possible the transmission and 
multiplication of power, even though losses of energy through friction are not 
yet studied and no constructional discussions of gears occur in these handbooks. 
Still many of the terms we now use, like teeth, lanterns and arbors go back to old 
French terms of this period. Though terms such as force and energy were as yet 
imperfectly understood, the engineers of this period knew that spèed and power 
were inversely proportional. They geared large wheels with small ones to reduce 
the number of revolutions of the operating shaft, as compared with the driving 
shaft, ,obtaining greater powerif they reversed the arrangement and sought high 
speed. . 

Little attention, however, was paid to the construction of the toothed wheels 
and pinions; because machinery was not yet conceived as a.unit built up of machine 
parts, each bit of machinery being considered more or less independently. Few 
people wasted many words on the form of the cogs and staves. Few approached this 
problem from thepoint of view ofapplied mechanics. Here Leonardo da Vinci 
should again be mentioned as apioneer. From his notebooks we gather that he 
had planned to write on applied mechanics 5) and to deal with wheels and cog­
wheels: 

"You will speak of wheels that turn and return 
Speak of a wheel that augments 
Speak of the perpetual screws 
Speak of mills and other machines that move and throw 
Speak of teeth 
You will speak of poles 
Then of wheels and battens without teeth 
Then of wheels and battens with rope and with 'teeth 
And you will say what teeth are most praiseworthy 
in ~a:ture and movement and setting" {Cod. Atl. 155v.) 

Amongst his many detailed drawings one finds pictures of crown wheels with 
oblique teeth,the profile of cogs (Cod. Atl. 61v.), cogwheels with a trapezoidal sec­
tion (Ms. B. Fol. 73v.), chain-and-screw transmissions (Cod.'Atl. I6r. 357r.) and 
many irregularly shaped gears. Tantalizing as some of his hints may be, he never 
finished these books. 

Cardanus in his De Rerum Varietate 6) of 1557 is more explicit. He begins 
with a discussion of the transmission of energy from the floats of a water wheel 
to machinery by means of cogwheels, explains how more speed may be gained by 
the proper choice ()f the number of· cogs in gears and warns his reader that too 
high a speed may cause breakage of the cogs. However, most of his discussions are 
devoted to the regulation of the proper revolutions of wheels in clocks and 
watches, in. which he gives pioneer instructions, without entering too much into 
structural details of the toothed wheels themselves. Here he discusses, in the 
same order as Stevin, transmission between parallel, perpendicular and finally 

5) Irma A. Richter, Selections Irom the notebooks ol Leonardo Ja Vinci, ,London 
1953, 78. 

6) Cardanus, De Rerum Varielale, Lib. IX. cap. 47, page 185. Paris 1663. 
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oblique shafts. His toothed wheels still show the cylindrical peglike cogs, slightly 
rounded at the top and more widely spaced than seems necessary to us. Though his 
discussions have contributed essential elements to dock making, they can hardly 
be considered to be of importance to such technical machinery as that of windmills 
and water wheels. 

Still it was in this field that improvements were most necessary, and the heavy 
wear and breakage of toothed wheels made them a major worry of the engineers 
of Stevin's days. 

From the patents issued by the States General of the United Provinces and 
the States of Holland 7) it is perfectly dear that Stevin's contemporaries were 
searching for gears and cogs of a better construction. In 1614 Claes Wolbrantsz 
van den Tol, carpenter, citizen of Delft, was granted a patent (Doorman's G. 133) 
covering improved teeth for cogwheels, "staves slightly thinner at the end, cogs 
slightly longer and rounded as shown in the appended model". The heavy wear 
and tear of the cogs and staves, which together with the vibration owing to 
irregular transmission absorbed nearly two-thirds of the energy from the wind· 
shaft in the windmills of those days, prompted inventors to look for a remedy of 
this evil. Thus Emanuel Byrek was granted a patent in 1646 (Doorman's G. 424) 
which among other items, induded "the invention of new cogs and wheels to last 
1Y2-2 times longer, without breakage of the top of the cogs". 

Simon Stevin was weU aware of these defects of the cogs and staves of his day. 
His essay must date back to about 1590 when he was engaged in building new 
windmills according to his own design, which above all included his invention of 
an inverted oblique transmission from the windshaft to the upright shaft of the 
mill, placing a conical lantern-wheel on the windshaft and a cogwheel on top of 
the upright shaft, contrary to the practice of his day. Hence the entire composition 
of this essay leads up to this problem 8). 

Stevin begins by discussing the way in which to find the pitch of the lantern 
wheel which enables the cogs to press against the staves in such a way that their 
sharp edge does not wear them oH too quickly. He first solves the problem for 
the case of parallel shafts, then for perpendicular shafts and finaUy for oblique 
transmissions, as in the caps of windmills. He finds that in the first case the 
solution is to set cogs obliquely, slanting backwards, the proper angle being found 
by a graphical method of which he gives the details. In the latter two cases the 
pinions should be conical and this is the form of the lantern wheel which he pro­
poses to attach to the windshaft. 

Looking at Stevin's theories and practical· applications in retrospect we have 
to state that he could never have achieved smooth transmission of energy because 
the number of cogs and staves which he uses for his gears was far too smal!. 
He was thus unable to avoid great vibration of the machinery and wear of the 
cogs and staves. 

Neither did he have mathematical tools that would have enabled him to 
calculate the proper form of the teeth. It was only af ter cydoid and epicydoid had 
been discovered and studied early in the seventeenth century that Olaf Roemer 9) 

7) G. Ooorman, Patents for Inventions in Ihe Nelher/ands during Ihe 17lh and 181h 
Centuries, The Hague, ·1942. 

8) Cf. the drawings in the chapter On Mil/s, fig. 21, 22 and Plates I-lIJ. 
8) Wollii Opera Mathematicis, 1674. 
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Fig. 13. Drawing from Berthold Holtzschuhers Ms., Nuremberg 1558, which de ­
monstrates the use of geometrical designs for the manufacture of toothed wheels 

(Bibl. Germ. Nat. Mus.) 
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introduced (1674) epicycloidal teeth for cogwheels. Some twenty years later 
Philippe de la Hire wrote his Traité des Epicycloides et de leur Usage en les 
Machines (1694) 10); they were then universally propagated by Smeaton 
(1759) '11). Finally Euler dealt very fully with the use of evolvent curves for the 
designs of cogs (1760) 12). They did much to correct the great losses of energy 
during transmissions in the days of Simon Stevin. Still, Stevin deserves our 
admiration for his attempt to solve a mechanical problem logically, a thing which 
few of this contemporaries had tried to achieve except by experiment. His 
practical experience is ably used in this essay to lead up to the particular problem he 
wants to solve, ánd we can only regret that he never finished and published it 13). 

10) Mémoires de l'Académie de Paris, Vol. 9, p. 341. 
11) John Smeaton's Repool, Vol. I & Vol. 11. 
U) Commenl. Pel,.opol., 1754, 1755 (published only in 1760). 
18) The entir~ history of the toothed wheel is now ably discussed by Robert S. Wood­

bury in his Hislory of Ihe, GeM-culling Machine (Cambridge (Mass.) 1958). 
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VAN ALDERVOLMAECSTE CAMMEN EN STAVEN. 

Wesende gegeven een cam rat, waertoe een schyfloop begeert wort, des schyf­
loops steke te vinden. 

De molenaers noemen steke een ront twelck gedeelt in sooveel deelen als de 
schyfloop staven moet hebben, dat de wyde tusschen die deelen even sy aen de wyde 
tusschen de cammen op haer middelt, welck ronts omtreck tgene is daer t' middèl 
der staven op sal moeten passen. 

Indervougen dat het begeerde dezes Voorstels is 1); Een ront te maken, in diens 
omtrec so veel punten evewydig van malcander gestelt zijnde, alser staven wesen 
moeten, de rechte van het eene tot het andere, even sy aen de rechte tusschen der 
cammen aensichten, berekent opt middel der cammen. Ende dat ront sal des schyf­
loops grote wesen, berekent opt middel der staven, ende die wytte van het een tottet 
ander punt, de begeerde steec. Welk werc van kleen gewichte zijnde, wy laeten 
het by dit vermaen berusten. Te meer also het by den Molenmeesters gemeen is, en 
by ons niet nagevolgt en sal worden, als geen wisconstige gront tot dat werc zijnde. 

abcd (Fig. 14) is den omtreck eens rats deur tmiddel der kammen, welke kammen 
wyde is ab ende syn sulck 21. Men begeert te vinden de steeck eens schyfloops met 
acht staven, dat is: wy moeten een ront vinden diens omtreck in achten ghedeelt 

synde, dat de wyde van t' ee~ 
punt tot het ander even sy aen 
de wyde ab. 

T' ront ikl is t' begeerde ende 
Fig. 14 ei syn half middellyn ende 

wijde ik. Syn steeck synde even 
aen ab doordien dat t' ront fgh, 
wat grooter genomen synde, 

C door fg in achten gedeelt is. 
Ende men heeft met de passer de wyde van ab gesocht tusschen ef ende eg. 

Wesende gegeven de halfmiddellyn eens camraets ende schyfloops, diens assen 
van ma/canderen onevenwydich syn, oock de dickte des staefs met de breede des 
cams, dat camrat ende schyfloop so te maken dat de cammen met haer ganse breede 
tseffens de staven geraken. 

Eerst moet men weten te doen in assen op malcanderen rechthoeckich ende dan 
op malcanderen cromhoeckich. In de Hollanse watermolens is de wateras ende 
spille op malcanderen rechthoekich, de wieckas ende spille op malcanderen 
scheefhoeckich, in welcke form de cammen vant onderste wiel geraken int aen­
kommen: eerst met haer bovenste kant teghen de staven, daernae int afgaen met haer 
onderste kandt, waeruyt haest diep gekerfde inslythinghen volghen. 

1) Henric Stevin (XVIB, Book VI.5.19-VI.6.3) adds this second paragraph to me 
first, of which he gives only a shortened version. 
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ON THE MOST. PERFECT COGS AND STA YES 

Given a cogwheel for which a lantern-wheel is desired, fo find the pitch of 
the lantern-wheel. 

Millers use the term pitch for the circle which has been divided in as many 
parts as there are staves on the lantern-wheel, in such a way that the distance 
between these parts is equal to the distance between the cogs at half their height, 
the circumference of this circle having to fit the middle of the staves. 

The proportion to be solved is therefore: To draw a circle on the circumference 
of which as many points are set out equally as there should be staves, the distance 
between each pair being equal to that between the cogs, calculated at their pitch 
line. Then this circle will be the size of the lantern-wheel, calculated at the pitch 
line of the staves, and the width from one point to the other is the desired pitch. 
This work (calculation ) being of little importance, we will leave the matter at this 
statement, the more so as it is generally known to miIlwrights; and we wiIl not 
pursue it in details, because it does not involve mathematics. 
ahcd (Fig. 14) is the circumference of a wheel through the cogs at their pitch line: 
the cogs are ab wide and there are 21. It is required to find the pitch of a lantern­
wheel with eight staves, i.e.: we have to find a circ1e divided into eight partsin 
such a way that the distance from one division to the other be equal to the width ah. 

The circ1e ikl is the required one, its radius is ei, and its width ik. lts pitch is 
equal to ab, because the circle fgh, having been taken somewhat.larger, is divided 
into eight parts by fg. And with compasses the width of ab has been sought 
between ef and eg. 

Given the radii of a cogwheel and lantern-wheel, the shafts of which are not 
parallel, also the width of the staves and cams, construct the cogwheel and the 
lantern-wheels in such a way that the cogs engage the staves with their full wid/h. 

First one should know how to act in the case of shafts that are perpendicular to 
each other and then of those atan oblique angle. In Dutch drainage mills the 
scoop-wheel shaft and the upright shaft are perpendicular to each other, and the 
windshaft and the upright shaft are at oblique angles, in which position the cogs 
of the lower wheel are when engaging first with their upper side against thestaves, 
then in disengaging with their lower side, which gives rise to heavily carved 
grooves owing to wear. 
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Laet ABCDEF (Fig. IS) een schyfloop beteeckenen, oft om eygentlicker te seg­
ghen, laetet wesen de teyckeningh blyvende int plat, sniende den schyfloop evewy­

Fig. 15 

dich met de schyven 
deur d'uyterste ge­
raeckselen der cammen 
ende staven, ende GH 
sy de gemeen snee van 
dat plat ende tplat 
deur d'uyterste ejnden 
der cammen, ende IK 
sy tcamrat, (doch over­
kandt gesneen twelck 
dan een rechte Iyn ge­
laet) , waerop de dry 
cammen L, M, N, 
rechthoeckich staen. 
Ende de steeck der 
cammen sy ten eerste 
even an de steeck der 
staven, te weten dat 
de lyn LM even is aen 
een rechte lyn van 

tmiddelpunt des rondts B; ende tcamrat IK sy doender, beweegende van I na K. 
Dit so wesende, de Cam L, die haer staef F noch niet en geraeckt, sal wel ge­

noech ankommen met haer platte syde teghen de staef, maer niet also int af­
scheyden. Om welcke dinghen te bewysen, so laet de Cam L gekommen syn ter plaets 
van 0; ende alsdan sal de cam M gekommen syn ter plaets van P, also dat LO even is 
an MP, of OP even an LM, ende de staef F sal gekommen syn ter plaets van Q, ende 
de staef A ter plaets van R, alwaer ick meen yder cam syn staef te genaken. Twelck 
so wesende, daer nu de cam 0 geraeckt teghen de staef Q, daer is t'punt des eersten 
genaecksels int ankommen, ende van goeder gestalt, want de cam met haer platte 
syde teghen de staef aenkompt. Maer met het afscheyden ist anders gestelt. Om 
twelckte bewysen, so laet de cam L nu noch voorder gekommen syn dan tot 0, 
te weten tot S, ende alsdan sal de cam M gekommen wesen ter plaetse van T, also 
dat ST even is an LM, ende de staef F sal gekommen syn ter plaets van V, ende 
de staef A ter plaets van X. Dit so synde, de cam S en geraect haer staef niet; 
daerom geraeckt de cam T haer staef X, maer met haer uyterste kandt, also datse 
daermede thoudt van de staef wech scrabt ende haerselven beschadicht, totdatse 
malcanderen verlaten. 

Dit is een voorbeelt van rechtstaende cammen uyt de even steeck. Maer soo men 
de steeck der rechtstaende cammen een kennis 1) kleynder maeckte dan die der 
staven, so souder wel een vrye Iosingh uytvolghen, maer een gebreckelycke an­
kommingh, te weten de staef teghen de cant des cams. Maer soomen de steeck der 
rechtstaende cammen noch wyder maeckte dan even, so soude teerste ongeval, te 
weten qua loosingh, noch merckelicker syn dan hiervooren van de even steeck 
bewesen is. Daeraf wy bysonder voorbeelden souden moghen schrijven, ten waer 

t' Sic. 
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Let, ABCDEF (Fig. 15) represent a lantern-pinion or, to exprëss it more 
properly, let it he (the drawing being in one plane) a section of the pinion parallel 
to its discs thróughthe outer points of contacts of cogs and staves, and GH he the 
common section of that plane and the plane through the tops of the cogs, and IK 
he the cogwheel (but a cross-section, which results in a straight line), to which the 
three cogs L, Mi N, areperpendicular. And let the pitch of the cogs he firstly 
equal to that of the staves, i.e. the line LM equal to ,a straight line from the 
centre of the circle B; and let the cogwheel IK he the driver, movingfrom I toK. 

This heing the case, the cog L which does not yet touch its stave F, will engage 
the stave sufficiently with its flat si de incoming, but will -not do 50 in parting. 
In order to prove this, assume the cog L to he at 0; and then the cam M will be 
at P, 50 that LO is equal to MP, or OP equal to LM, and the stave F has moved 
to Q, and the stave A to R, where I believe each cog will meet its stave. This being 
so, as now cog 0 touches the stave Q, this is the point of the first contact, and in 
a good position, because the cog engages the stave with its flat side. But 
disengàgement is different. In order to prove this, ~et the cog L move beyond 0, 
viz. to S, and the cog M will be at T, so that ST is equal to LM, ,and the stave 
F will have moved to V, and A to X. This being 50, the cog S does not touch 
its stave V;' therefore cog T touches its stave X, but with its outer edge, 50 that 
it scrapes' the wood of the stave with it and damages it until they disengage. 

This is ,an example of straight cogs with equal pitéh. But if the pitch of the 
straight cogs were made 'slightly smaller than that of the staves, a free disengage­
ment would result, but a defective engagement, i.e. of the stave against the rim 
of the cog. But iE the pitch of the straight cogs were made wider than above, the 
first -dèfect, viz.poor disengagement, would be even greater than with the equal 
pitch mentioned. We might detail special examples of this, but anyone mar try , 
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een yghelick by synsleven sulckx wel versoecken kan deur tgene hiervooren ge­
sydt is. De cammen dan en meughen niet recht staen, oock niet voortwaert hellen, 
want sulck ongeval dan noch merckelieker soude syn, nootsakelick dan moetende 
achterwaert hellen, daeraf wy nu segghen sullen. 

Laet andermael een forme syn met een even steeck, geteeckent met letteren als de 
voorgaende, wiens cammen nu scheef staen (Fig. 16). Alwaer blyekt dat de cam 
L teghen de staef ofte omtreck van F met haer platte syde an sal kommen. Want L ge­
kommen synde ter plaets van 0, so is de staef F ter plaets van Q, alwaer sy aenkompt 
ende eerst geraeckt teghen de platte syde des cams. Tblyckt oock dat de afschey­
dingh op de platte syde geschieden moet, want alsdan sal de cam M gecommen syn 
ter plaetse van P ende de staef A ter plaets van R, inder voeghen dattet raecksel 
des cams Pende staefs R aldaer hun laetste geraecksel is ende dat se daer opt punt 
der afscheydinghe syn, geschiende teghen tplat der staef. Maer om noch macke­
lieker te sien dat dit het punt der afscheydinghe was, so Iaet L noch wat voorder 
gekommen syn dan tot 0, ick neem tot S, ende M sal gekomen syn tot T ende 
de staef F tot V, maer de staef A tot X, alwaer blyckt dat de cam T de staef X 
verläten heeft. 

Tot hiertoe hebben wy de saeck so genomen alsof de cammen L, M, N van 
malkanderen int aensien des deursichtichs evewyt stonden. Maer daer is, om 
eyghentlick te spreken, eenich verschil, hoewel so deen dattet dickmael met het 
oogh nau merkelick en is. Doch om su1ckx in volkomenheyt te beschryven, so Iaet 
getrocken worden de rechte lyn vant middelpunt Y des schyfs, rechthoekich op K, 
sniende IK in Z. Voort so Iaet uyt de halfmiddellyn des ronts deur d'uyterste ejnden 
der cammen (welcke halfmiddellyn iek neem Za te wesen) 1) beschreven worden 
tront f3r ende getrocken worden de lyn M8 evewydich met Ya sniende fJy in e; 
laet voort van e tot C geteeckent worden de langhde. van LM ende getrocken 
worden de lyn C'YJ evewydich met Ya alwaer dat het punt 'YJ niet vallen en sal in 
L, maer van Leen weynich naer M, inder voeghen dat de steeck der kammen., even 
genomen aen LM, en. sal int werck maer so groot vallen als 'YJM, twelek verschil 
seer deyn is. Doch so kan men d'uytkomst daermede ondersoeken gelyek met 
dander steeck gedaen is. 

Te vinden hoeveel de sleet des cams in de staef langher sal syn dan. de breede des 
cams, 

Want ons voornemen is de staven niet langher te maken dan tot een beet ofte 
sleet noodich is. Weleke sleet op de staef wat langer vallende dan =de=2) breede 
des cams, so sullen wy die eygentlicke langhde des sleets verdaren, opdat men 
weet hoeveel dieshalven de staef langher behoeft te wesen dan de breede des cams. 

T'GHEGEVEN: Laet ABCDEF (Fig. 17) een schyfloop beteeckenen ende GH 
t' camradt met twee cammen S) daerin I, K. Ende LM sy een lyn uyt het middel 
des schyfloops rechthoeckich op GH, ende de genaeckselen der cammen ende staven 
in de punten N, 0, (gevonden duert bovenschreven voorstel) syn de punten der 
genaeckselen int ankommen ende afscheyden. 

T'BEGEERDE. Hiermede moeten wy t'inhoudt des voorstels vinden. 

1) No parentheses. 
!I) =de=omitted. 
8) The mss. has slaven, 
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out for himself what has been demonstrated above. The cogs tÀerefore should be 
neither straight nor iridined forward, for then such defects would be even more 
perceptible; therefore they must needs indine backward, as weshall now discuss. 

Let us again drawafigure with equal pitch, with the same lettering as the 
preceding one, whose cogs now indine backwards (Fig. 16). This shows that the 
cog L wiIl engage the stave or circumference of F with its flat side. For L having 
moved to 0, the stave F is at Q, where it first touches the flat side of the cog. 
It also appears that the disengagement must take place on the flat side, for then 
the cog M has moved to Pand the stave A to R, so that the point of contact of the 
cog P and stave R is also their last contact and they are on the point of disengaging, 
which takes pI ace on the flat side of the stave. But to see more dearly that this is 
the point of disengagement, let L move on a bit beyond 0, say to S, then M will 
have moved to T and the stave F to V, but the stave A to X, which shows that the 
cam T bas disengaged from the stave X. 

Up to now we have put the case as if the cogs L, M, N were at equal distances in 
relation to the section. But properly speaking, there is some discrepancy, though so 
small that it is of ten barely perceptible with the naked eye. But in order to 
describe this correctly, draw a straight line from the centre of the disc Y, per­
pendicular to IK, cutting IK at Z. Further describe the cirde fJr from the radius 
of tbe cirde through tbe tips of tbe cogs (which radius I take to be Za) and draw 
tbe line MI5 parallel to Ya, intersecting {JÀ in E, also draw from IJ to 1; the length 
of LM and draw the line 1;1] parallel to Ya, where the point 1] will not coincide 
witb L, but will fall slightly beyond L towards M, so that the pitch of the cogs, 
having been taken equal to LM, wiIl in practice be equal to 1]M only, which dif­
ference is only slight. But the result can be tested, as has been done for the' other 
pitch. 

Ta find how much langer the "bite" of the cog wifh the stave must be than 
the width of the cogs. 

It is our intention to make the staves no longer tban needed for the 
"bite" (beet or sleet). This bite being slightly longer on the stave than the width of 
the cogs, we will demonstrate the true length of the bite in order that everyone may 
know how much longer tbe stave should he than tbe width of tbe cogs for dus 
particular purpose. 

SUPPOSITION: Let ABCDEF (Fig. 17) represent a lantern-pinion and GH 
the cogwheel with two staves I, K. Let LM be a line from the centre of the pinion 
perpendicular to GH, then the points of contact of cogs and staves at N, 0 
(found by the above-mentioned proposition) are tbe points of contact of 
engagement and parting. 

REQUIRED: With these data we have to find the proposition given above. 
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. ' 
Fig. 16 

. T'WERCK: Men sal nemen de halfmiddellyn des ronts deur d'uyterste der 
cammen, daermede beschryvende opt punt als M deur een der punten N, 0, dat 
verst van de lyn LM is, als deur N, trondt PQ, sniende LM in R; daerna treckende 
NS rechthoekich op LM ende RS blyft my tbegeerde. Want soveel sal de sleet in de 
staef langher 1) syn dan de breedte des cams. 

1) Langhe. 
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Q. 
G--~--~~--~--~--------H 

Fig. 17 

PROCEDURE: Take the radius of the circle through the tips of the cams.and 
construct the circle PQ from M through one of the points N, 0, furthest removed 
from the line LM, lIiz. througJ::t N, intersecting the line LM at R; then draw NS 
perpendicu1ar to LM, then RS gives the desired length. For so much longer the 
bite in the stave will be than the width of thecog. 
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T'BEREYTSEL: Laet getrocken worden boven R de lyn TV, rechthoekich op LM, 
beteeckenende een schyf des schyfloops. 

T'BEWYS: Aengesien den omtreck GH deur d'uyterste syden der cammen streckt, 
so sal t'uyterste des cams an N wesende, verder van de schyf TV syn dan als de cam 
aen R compt; ende soveel N verder is van de lyn TV dan R, twelck verschil SR is, 
soveel moet het pun t N voord er van TV syn dant punt = R = 1) is. Daerom ooek 
is de leeghste syde des cams ter plaets N soveel verder van de schyf TV dan ter 
plaets R, als SR; ende vervolgens so is de sleet soveel langher in de staef dan de 
breede des cams an SR, twelck wij bewysen moesten. 

Merck noch om de saeck groottelicker te roeren, dat de langhde SR deursichte­
lick aengesien wort, welcke eygentlick soveel langher is als de scheefheyt der 
cammen veroorsaeckt. 

T'BESLUYT. Wy hebben dan gevonden hoeveel de sleet des cams in de staef 
langher sal syn dan de breede des cams, na de begeerte. 

Bequaemste stant der cam men en steec der staven te vinden 2). 
De bequaemste stant der cammen en steec der staven, is als de staven tegen 

d'eynden der cammen niet aan en commen noch af en scheyden: Want die scherpe 
canten, daerenboven tegen den draet des houts gaende, doen de staven, ooc haer 
selve haest morselen, splyten, slyten en ons acht gaen. Maer de staven tegen tplatte 
der cammen aencommende en afscheydende, gaen also metten draet des houts veel 
sachter en gedueriger. Hierin feylen sommige Molenmeesters, ende dat deur dien 
de plaetsen der genaecselen van de cammen en staven, int aencommen ende af­
scheyden, haer niet grondelic bekent en zijn. Want by die deur linigetrec int plat, 
van te voren, eer hy thout bereyt, sien can, hoedanig d'uytcomst van sijn werc soude 
zijn, en sal met een quade steec niet voortgaen. Om dan totte sake te comen, so 
sullen wy eerst betonen de rede waerom de cammen opt rat niet recht en mogen 
comen, maer een seker crombeyt achterwaerts moeten hebben in deser vougen. En 
hebbende hier op deur eenige formen, naer sijn meyning, omstandig bewesen 
waerom de cammen niet recht en mogen staen, ooc niet voorwaerts hellen, om 
dattet voornoemde ongeval, so hy segt en waer is, dan.noch merekelicker sou syn 
(welc bewijs wy niet nodig geacht en hebben hier over te dragen, om redenen hier 
na te doen merken). Nootsake1ic dan, segt hy, moeten se achterwaerts hellen: 
daer af wy nu seggen sullen. 

Maer want dit seggen, sonder het gene hier voren verswegen is, van niet veel 
bescheyts en sou zijn, ja dat by het gene wy daer af in het volgende leren sullen, 
blyken Sal de cammen nootsakelic recht te moeten staen, so sullen wy het mede 
achterlaten: Alleen sijn besluyt op de sake verhalende, twelc dusdanich is: Hier nu 
verstaen zijnde, hoe dat men deur een verziert roersel der cammen en staven, de 
eygentlicke gedaente des waren roersels bekent, so ist openbaer, dat men daer deur, 
in alles sal mogen van te voren sien, al wat totte sake nodig is; Als (boven het 
gene wy voren geseyt hebben) de bequaeme langde der cammen, welke te cort of 
te lanc, en oirsake sijn dat haer canten de staven schaden. Men mach ooc hier 
deur den stant der cammen totte rechtheyt so naer brengen en so weynich laten 
hellen, als tot bequaeme aencomming en losing behouft: Want meer te laten hellen 
dant nodich is, brengt achterdeelby. Men can ooc sien dat een schyfloop met veel 

1) "R" missing. 
2) This paragraph is given by H. Stevin (XVIB, Book VI.6.5-VI.7.9.). 
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PRELIMINARY: Draw above R the line TV, perpendicular to LM, designating 
a disc of the pinion. 

PROOF: As the circumference GH passes through the outer side of the cogs, this 
outer side of the cog, when it has move'd to N, will be further from the disc TV than 
when the cog moves to R; and so much flirther as N is from the line TV than R 
(which difference is SR) so much beyond TV the point N should be than the point 
R. Therefore the lowest side of the cog at N is so much further from the disc TV 
than at R, viz. SRj and again so much longer is the bite in the stave than the width 
of the cog at SR, which we had to prove 1). Note also, to put the matter correctly, 
that the length SR is seen in perspective, and is in reality the longer as the cogs 
are more oblique. 

CONCLUSION: We have thus found how much longer the bite of the stave 
should be than the width of the cogs, as required. . 

To find the best position of the cogs and pitch of the staves. 
The best position of the cogs and pitch of the staves is when the staves do not 

touch the ends of the cogs nor disengage from them. For these sharp edges (which 
also put against the grain of the wood) soon cause pulverization, splitting, wear, 
and rough running of these staves and the cogs themselves. But if the staves 
engage the flat side of the cogs and part therefrom, they run smoother and more 
constantly with the grain of the wood. Here some millwrights fail, and that 
because the points of contact of the cogs and staves in engaging and disengaging, 
are not known thoroughly to them. For those, who drawing lines on the flat 
wheel in advance, before preparing the timber,can see how the outcome 
of good work will be, will not proceed with a wrong pitch. In order to 
come to the point, we will first discuss the reasons why the cogs should 
not stand straight on the wheel but should have a certain oblique backward inclina­
tion. (And having here, according to his opinion, demonstrated in detail by some 
figures why the cams should not be straight, nor should lean forward, because then 
the aforesaid defect would be more perceptible, as he states and as is true, which 
proof we (Henric Stevin) do not believe it necessary to give here, for reasons to be 
stated hereinafter he (Simon Stevin) says that of necessity they must lean. back­
ward;) and this we. will demonstrate from now on. 

(But as this demonstration, without that which we have left out before, would 
not give much more information, and even, as we shall teach in the following pages, 
as it will appear that the cogs must of necessity stand upright, we will Olnit this 
demonstration and relate only his conclusion on this point, which is:) It being 
understood now how one learns to know the real structure of the actual machinery 
through an imagined machinery of cogs and staves, it will be clear that in this way 
one win be able to foresee all that might be necessary in such a· case, such as (over 
and above what we have remarked above) the proper length of the cogs, which, if 
too short or too long, will be the cause of damage to the staves by their sides. One 
may also in this way bring the position of the cogs as close to the perpendicular 
and as far from obliquity as suits a proper engagement and parting. For more 
oblique cogs involve disadvantages. One may also see that a pinion with many 
staves will engage less deeply than one with few staves, and how much less deeply. 

1) This proof is not dear and hardly convincing. 
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staven, ondieper mach commen, dan met weinig staven, ende hoe veel ondieper. 
De rechte diete der cammen mach deur teyckening achter de linien die de aen­
sichten beduyden ooc bekent worden, te weten so dic als men se krygen can, doch 
vrij tusschen de staven uyt en ingaende. Dese dingen en diergelijke dieder meugen 
ontmoeten, cammen te voren sien, eermen aent werc comt, om alles versekert te 
maken. 

Inder vougen, dat het verhael, twelc wy tot hier toe wegens ons Vader, an­
gaende cammen en staven gedaen hebben, alleenlic is, om aen te wijsen, syn ernst 
omtrent die sake gepleecht, als bewegende oirsake vande onse. Maer daer 
hi de const anders treft, en van een seltsaem bestel der cammen en staven (hoewel 
de aldervolmaextheyt die wyer hier na toedoen sullen, niet treffende) vermeerdert, 
dat is in dusdanig werc stuc: 

Wy 1) hebben hier voren wel bewesen, hoe dat men tot alle voor te stelle macht, 
cammen en staven can maken seer weynig insluytende, ende dat deur formen daer 
de cammen, met haer hele brede tsevens, de staven geraken; te weten, deur cam­
rayen en schyflopen diens assen van malcander evewydich zijn: maer men soude 
dese breetheyt der cammen, sonder beter kennis des gronts van haer gedaente, 
dander tot noch toe geweest is, niet connen te werc stellen in assen die van mal­
cander onevewydich zijn, als onder anderen in de hollantsche watermolens comen 
de wateras en spille op malcander rechthoekich; Ende de wiecas en spille op mal­
cander scheefhoekich. In welke form de vokommenheyt niet getroffen en is, over­
mits des cams gehele brede tsevens haer staef niet en genaect. Want de cammen 
vant onderste wiel, geraken int aencommen, eerst met haer bovenste cant tegen 
de staven, en daer na int afgaen, . met haer onderste cant; waer uyt haest diepge­
kerfde inslytingen volgen, die de staven niet lange laten dueren. Ten anderen, sa en 
souden de cammen, om haer grote brede, tusschen de staven niet connen comen, 
overmits de formen der plaetsen tusschen de staven niet evenwydich en steken 
mette aensichten der cammen. Om dan dese volmaectheyt te treffen, en te doen 
naer den eysch des voorstels, sa sullen wy daer af twe voorbeelden beschryven: het 
eerste van assen op malcander rechthoekich, het -ander van cromhoekich. 

1. Voorbeelt van assen op malcander rechthoekich (Fig. 18). 
T'GEGEVE: Laet A de halfmidlini eens camerats tot 44 cammen zijn, te weten 

vant middenpunt des ronts, tottet midpunt des aensichts vande cam. Waer toe 
gevonden zijnde de steec des schyfloops van 9 staven deur het Voorstel, comt de 
halfmidlini vant schyfloop even aen B te zijn; en C sy de dicte des staefs opt middel 
der cam en D de brede des cams. 

T'BEGEERDE: Wij moeten hier toe een camrat en schyfloop so maken, dat de 
cammen met haer gansche brede tsevens de staven geraken. 

T'WERC: Ic trec de lini EF en teyken daer in het punt G, so dat FG even sy aen A, 
en trec rechthoekig op EF de lini GH even aen B, en deurt punt H de lini FI, en deurt 
selve punt H, rechthoekig op FI de lini KL even aen C, ooc sa dat HK even sy aen 
HL: Daerna deur de punten K,L, de linien FM, FN, ooc FO in sulken wijte van FN, 
als men het uyterst des cams tusschen de staven wil laten diep commen; ende dese 
FO snyt HG in P. Nu neem ie uyt FO, de lini OQ even aen D, so dat PO even sy 

1) This passage from H. Stevin (XVIB, Book VI.7.17- VII.9.15) is not amongst 
Beeckman's notes, nor bas he used the original lettering in the drawing. 
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The right width aeross the cogs ean also be foundJrom the drawing, whieh gives 
a section of the gearing, i. e. they shouId he as wide as possible, but still permit 
free engagement with and parting from the staves. These things and similar 
problems whieh one might encounter eanbe provided for before setting to work in 
order to be quite sure. 

[We (Hendrie Stevin) have given these extraCts up to now merely to prove that 
our father in dealing with eogs and staves treated sueh matters seriously, and moved 
us to do the same. But he has a different way of treating this art and adds to it a rare 
interplay of eogs and staves (though not attaining to the extreme perfection we shall 
discuss later on), whieh we here give in detail:] 

In the foregoing pages we have duIy proved how one ean. make cogs and staves 
suitable for all proposed powers, showing little wear, and this by sueh shapes that 
the eogs engage at once over their fuH width with the staves, to wit, by eogwheels and 

. pinions, whose shafts are parallel. But one couId not apply this width of the cogs, 
without better knowledge of the reasons for their shape than acquired until now, 
in shafts that are not parallel, sueh as the seoop-wheel shaft and the upright shaft 
in Dutch drainage mills, which are perpendicular to each other, while 'the wind­
shaft and the upright shaft are at oblique angles, In this shape perfection is not 
reached since the eog does not engage at once with its stave over the fuIl width. For 
the eogs of the lower wheel in engaging touch the staves with their upper edge first, 
and then, when parting, with their· lower -edge, which may soon eause deeply 
grooved slits, which reduce the life of the staves. Secondly the cogs, because of 
their great widtli,would not enter between .. the staves, since the forms of' the 
spaces between the staves wouId not he parallel (but oblique) to the sections of 
the cogs. In order to aehieve perfection, and to meet the requirements of the 
proposition, we will describe two examples: the first of shafts perpendicular to 
eaeh other, the other of shafts at oblique angles. 

1. Example of shafts perpendicular to each olher (Fig. IS). 
SUPPOSITION: Let A be the radius of a cogwheel with 44 eogs, i.e. from the 

eentre of·the circle to the eentre of the eog. Thepitch of a lantern-pinion with 
9 staves having been found by means of the proposition (mentioned above), the 
radius of the pinion will be equal to B, and C is the width of the stave at thc 
middle of the eog, and D the width of the eog. 

REQUIRED: We have to construct a cogwheel and a pinion in such a way, that 
the cogs engage with the staves over their full width . 
. PROCEDURE. I draw a line EF and mark the point G on it, in such a way that 

FG be equal to A, and perpendicular to EF. I draw the line GHequal to B, and 
through point H the line PI, and through the same point H, perpendicular to FI, the 
line KL equal to C, also in such a way that HK be equal to HL. Then through the 
points K, L, 1 draw the lines FM, FN, and also FO at such adistance from FN.as we 
wish the tips of the cogs topenetrate between the staves; and this FO intersects HG 
in P. Now I take from FO the line OQ equal to D, thus makingPO equal to PQ. 
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Fig. 18 

aen PQ. Daer na trec ic de lini FR, so wijt van FM, als ic plaets wil laten, 
tusschen de velgen ende de staef. En uyt die FR neem ic de lini RS, so veel langer 
dan de brede des eams, als de velge breder behouft te zijn: wesende des eams zijden 
RO, SQ, rechthoekig op EF. Daer na teyken ic de halve schyven MEVR, WX, 
rechthoekig op EF, so wijt buyten de staven eomende, en so dic als nodig valt. 
Daema trec ie de lini FY rechthoekig op EF, en daer op YZ, en aR evewijdig met 
EF; also dat Ya de diete des kruyserms vant eamrat beteykent; en RSb de noodige 
diete en form dervelge. Voorts volmake ie de cam, of om inde ployen deynder 
gaten te maken, die de ployen so seer niet en erencken, twe eammen als c en d. 

Daer na volteyken ie de staef met haer pennen als blijkct; te weten, de bovenste 
pen rechthoekig in de schyf, maer de onderste naer den loop des staefs; op dat, als 
men de onderste pennen eerst in het sehyf steee, dat alsdan de bovenste pennen ooc 
in haer sehyfloop geraken mogen; twe1c niet en soude eonnen geschien, so die 
bovenste pennen in de schyf niet rechthoekig en quamen gelijct geteykent is. 
Voorts so trec ie deur beyde d'uytersten der twe pennen de linien MN, We, recht­
hoekig op PI. Dit so wesende, MN, We, beteykent de malle vant viercant hout, 
dat men bereyden moet, om een staef daer uyt te maken. En fghi is het deel datter 
ront gedraeyt moet wesen, en i, k, de punten daer men se op drayen sal. Ende 
de form hier in staende, betekent de malle des staefs met haer pennen. De 
plaetsen der formen en nesten inde schijven, staen ooc betekent; also ooc doet de 
mallen der cammen. EF betekent het middel van den as of der spille deurt 
schijfloop stekende; en FT middel van den as deurt eamrat stekende. Dit so 
wesende, ic seg dat de cam ROSQ, mette gansche brede tsevens de staef geraken sal: 
tWelc wy hier onder bewijsen sullen. [Doch, segt Beecman, Ic en vinde het niet.] 
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Fig. 18 bis 

Then I draw a line FR as far from FM as I wish to leave space between the rims and 
the staves. And from this FR I take the line RS, as much longer than the width of 
the cog as the rim should he. wider, the edges of the cog RO, SQ heing perpendic­
ular to EF. Then I draw the line Fy perpendicular to EF, and then y2 and aR 
parallel to EP, in such a way that ya is the thickness of the cross arm of the cog­
wheel, and RSb the necessary thickness and shape of the rim. Then I complete 
the cog or, in order to make smaller holes in the rim and not to weaken it too 
much, provide two cogsc and d. 

Then I complete the drawing of the stave and its pegs, as is shown, i. e. the 
upper peg perpendicular to the disc, but the lower one according to the position 
of the stave; so that, if one puts the lower pegs in the disc first, the upper pegs 
can still he inserted into the pinion, which would not be possible if the upper pegs 
were not perpenditular, as is shown here. Then I draw through the ends of the 
two pegs the lines MN, We perpendicular to FI. This being so MN, We show the 
form of the square timber from which the staves should he made. And fghi is the part 
that should he tumed circular, and i, k the points where they should be tumed. And 
the form given here is the template of the stave and its pegs. The place of the forms 
and "nests" in the discs is also shown, and also the template of the cogs. EP is the 
centre of the shaft through the pinion and FT the centre of the shaft through the 
cogwheel. This being so, I say that the cog ROSQ will engage the stave at once over 
its full width, which we shall prove helow (But, says Beeckman, I do not find it). 
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2. Voorbeelt van assen op malcande; scheefhoekich commende (Fig. 18 bis). 
Het· were deses voorbeelts en vinden wy niet, nochte by de voornoemde Beec­

man, noch ooc elders: Ooch de form en enige aentekeningen van dusdanige sin: 
Ic teyken de halfmidlini A des eroonrats (dat is des camrats dat boven aen de 

spille eommen moet) van 20 eammen. Oaer op gevonden de steee, ooc van 
20 staven, 50 sal des staefrats halfmidlini even aen de halfmidlini des camrats zijn, 
en sulx elc even aen A. Oit so zijnde, ie trec BC als der waterpasse stant; ende 
daer op rechthoekig BD, even aen het vijfdedeel van BC. Oaer na CE deur D, als 
middel vande wint of wiecas. Oaer naer CF rechthoekig op BC als middel vande 
spil. Voorts GH rechthoekig op CF; en Hl rechthoekig op CE; so dat GH en Hl 
elck even aen A zijn: Ende dese sal staen als staefrats, en die als eamrats halfmidlini 
tot op middel der cammen en staven. Oaer na de lini van C deur H en alle d' ander, 
die wy besonderlic niet aen en wij sen, als der selver beteykening deur het eerste 
voorbeelt licht uyt te vinden wesende. 

Oese mallen van eammen en staven hebben ons (al voren totte volgende alder­
volmaextheyt te comen) gedient tot een kleen molentgen, als model van een grote 
achteante.-
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2. Example of shafts at oblique angles (Fig. 18 bis). 
(We have not found the text of the proposition either in Beeckman or dse­

where. But we have the figure and a few notes on this matter:) 
I draw the radius A of the crown wheel (i.e. the cogwheel that has to be built 

on the top of the upright shaft) of 20 cogs. The pitch then being found, also of 
20 staves, the radius of the lantern-pinion will be equal to the radius of the 
cogwheel, each being equal to A. This being so, I draw BC as the horizontal, and 
perpendicular to it BD, equal to one fifth of BC. Then CE through D, being the 
centre of the windshaft. Then CF perpendicular to BC being the centre of the 
upright shaft. Then GH perpendicular to CF, and Hl perpendicular to CE, in such 
a way that GH and Hl are equal to A. And the latter wil! be the radius of the 
lantern-pinion and the former of the cogwheel up to the centre of the cogs and 
staves. Then I draw the line from C through H and all the others, which we will 
not detail, because their construction will be easily read from the first example. 

(These templates of cogs and staves have served us for a small mil!, a model for 
a large octagonal mill, before we found the following most perfect design).-
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CHAPTER IV 

HYDRAULIC ENGINEERING 
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1. INTRODUCTION 

Simon Stevin has left us two works on this subject, his New Manner of Fortifica­
lion by means of Pivotted Sluice Locks of 1617 and his Waterscouring, which was 
not published until af ter his death as Book XI of his son Hendrick's Wisconstich 
Filosofisch Bedrijf (1667). Stevin is not a civil engineer in our sense of the word, 
he is mainly a military engineer with a great interest in hydraulic engineering. In 
his days this entailed the regulation of rivers, the construction of artificial water­
ways to supplement the works of nature and the drainage and protection of low 
parts of a country. This work, in which monastic orders like the Benedictines, 
Praemonstratencians and Cistercians had played a vital part during the earlier 
stages, included the problems of stream flow, the improvement of rivers to make 
them navigable, control to keep them in defined channels and to prevent them 
from overflowing adjacent territory, the protection of banks and structures against 
the damage of floods, the construction of sluices and locks and machinery for 
draining low parts of the country, and the maintenance of such improvements. 

It should be realized that all this was still a matter of practical engineering and 
that no theory or quantitative considerations were yet involved. It is true that 
Heron and Frontinus had studied the flow of water from a narrow opening but 
the earliest hydrodynamic laws were deduced af ter the death of Stevin by 
CasteIli 1) (1640), Torriceili 2) (1644), Mersenne 3) (1644) and Mariotte 4) 
(1686). 

Modern hydraulic engineering begins much later with Belidor's famous 
Architecture Hydraulique (Paris, 1738-1742, 4 vols), Chézy's basic equation on 
the flow of water in open channels (1775), Pitot and others. 

Practical hydraulic engineering dates back to the great civilizations of the 
Ancient Near East, whose life depended on irrigation agriculture. Experimental 
knowledge of irrigation, drainage and water supply problems can be gleaned from 
many classical authors such as Heron and Vitruvius (Book VIII), though irrigation 
played but a small part in classical agriculture, and drainage or river regulation 
problems were then more prominent. The Arabs introduced irrigation agriculture 
in Italy and Spain, along with the cultivation of rice, oranges, sugar cane and 
cotton. From the tenth century onwards the attack on forests, marshes and the sea 
began in Western Europe. 

Thus by the fifteenth century practical hydraulic engineering had evolved on 
specific lines in different parts of Europe 5). In Italy the main rivers are pre~ 

1) Delta m;sura deU'acqua c01'renti: Nuova raccolta, Parma, 1766, I & VII. 
2) ·Del moto di Gravi, Firenze, 1644. 
3) Phaenomena hydraulica pneumatica, Paris, 1644. 
4) Tra;IÓ du Mouvement des eaux, Paris, 1686, 441. 
6) R. J. Forbes, Studies in Ancien! Technology, Leiden, Vol. Il, 1964. 

W. B. Parsons, Engineers and Engineering in the Renaissance (Baltimore, 1939). 
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cipitous in their upper parts,' the waters being largely derived from accumulated 
snow. The seasonal rainfall varies greatly and hence the rivers are now torrential 
now dry. The problem here is to keep them navigable, protect the banks and 
regulate local irrigation. In France, where the rivers flow more quietly and 
regularly the problem was mainly to make them navigable and to connect them 
with canals to further inland navigation and transport. In the Low Countries the 
problems were entirely different. First strips of low country washed by the sea or 
rivers were embanked and drained regularly, then lower parts including inland 
lakes were drained, the large rivers were regulated and a permanent drainage or­
ganization was slowly built up. Hence it is natural that much local development 
took place and thatconstructions such as locks and sluices had independent 
evolutions in different areas until sixteenth-century handbooks started to pool such 
practical experience. Stevin is not interested in all aspects of contemporary 
hydraulic engineering; he is not a typical civil engineer like Andries Vierlingh 6), 
the first Dutch author on embankment and drainage (1507( ?)-1579) the greater 
part of whose handbook has survived (unfortunately without the original draw­
ings), and who contrary to Stevin does not discuss fortifications or the mechanism 
of drainage mills, but land reclamation and river regulation only. However, Stevin 
made some very important contributions to hydraulic engineering which we shall 
now discuss in detail. 

2. SLUICES AND LOCKS 

The military aspects of Stevin's essay on a New Manner of Fortification by 
means of Pivotted Sltlice Loeks were discussed in Volume IV, p. 235-246 of this 
edition. Here we will deal with it from the civil engineer's point of view. It 
describes a phase of the evolution of sluices and locks which is of great importance. 
Because of the ambiguous use of technical terms on the part of Stevin 
and bis contemporaries we must start out to define some of these more 
closely, the more so as the Dutch language has only sltlis, where the English 
has "sluice" "(spuisluis) and "lock" (schutsluis), even if the earlier Dutch texts 
sometimes reEer to the former as spui. A lock always means a device in a river or 
canal through wbich a vessel can pass. We distinguish two types of locks, "pound 
locks" and "flash locks". The first type consists of a "pound" or chamber enclosed 
at each end by gates. The second type consists of one gate, set in a weir whieh, 
when the water makes a level, ean be swung open to pass boats and which can 
also be used for "flashing" (flushing or seouring) the reach below and assisting 
eraft over the shallows. All the locks which Stevin advocates are "pound locks". He 
usuaUyeaUs tpe ehamber verlaet, but he also uses the later Dutch terms sas or kolk. 
His eontemporaries in England of ten refer to "locks" meaning sometimes one type 
and sometimes the other. The locks have "gates", the construction of which forms 
part of Stevin's essay. "Sluiees" are deviees for controlling the outfall of water 
from a river or eanal or a drainage channel which is not eonstrueted to pass 

6) Andries Vierlingh, Tl'actaet van Dijckag;e, 1570 (edited and published at The Hague, 
1920). 

J 
} 
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vessels. The movable portion of a sluice which controls- the outfall has been 
rendered consistently by "door" to distinguish it from the gates of loeks. The 
devices for admitting water to, or releasing it from a pound loek are called 
"paddies" or "loek sluices". There are two types, both of which are mentioned by 
Stevin. "Ground sluices" employ a culvert constructed in the loek walling to 
conduct the water from one· side of the gates to the other. "Gate sluices" comprise 
a movable portion of the loek gate. Stevin's essay is mainly devoted to the discus-. 
sion of sluice doors within the loek gates which are used for scouring and con­
trolling the water level. Stevin's spilsluizen should therefore actually he called 
"pound locks with mitre gates fitted with pivotted sluice doors" but for convenienee 
sake we have termed them "pivotted sluice locks". 

Hellenistic papyri refer to sluices in Ptolemaic Egypt, and such devices may have 
been in use much earIier in Egypt and Mesopotamia as some ancient terms seem 
to indicate, but we have no exact description of their construction and use. In 
Western Europe they erop up during the first phase of land recovery and embank­
ment. As the lower parts of the country (but still above ebb-tide) were embanked 
weirs or sluices were built into the dikes and canals to throw the excess water 
intothe sea. Documents such as the Notitia vel commemoratio de illa ewa quam 
quae se ad Amorem habet (about 800 A.D.) or the Life of Gregory of Tours 
(c. 580 A.D.) refer to a sclusa when they mean a weir or a dike. Such weirs were 
of course a hindrance to shipping and vessels had to be towed over these weirs by 
man-power or with the aid of winches. Sometimes the boats shot the weir on the 
current. These lifts for ships gradually take the form of inc1ined planes (overtoom_ 
or overdragh) over which vessels were hauled which are illustrated by Zonca 7) 
and other Italian engineers and which are still in use in the NetherIands. In 
certain cases a sluice was built into the weir. Such a "flash loek" or "navigation 
weir" is referred to by Stevin in his Waterscouring (p. 223) as a "weir through 
which ships will enter." 

The history of the· pound loek shows what we suspect to he an independent 
evolution in Italy and in the Low Countries. In the Netherlands sluices were 
known from the early MiddleAges onwards. There was a sluice in the Rotte in the 
"Oude Dijk" near Krooswijk in 1065. By 1116 there was also a sluice i.n the river 
Scarpe which was to he opened on certain times by order of the Count Baldwin 
of Flanders. During the twelfth century many new canals were built, the "New 
Rhine" near Utrecht (1148), the Veurne-Dixmuiden canal in Flanders (1183), and 
that from the Abbey of St. Bertin to Poperinghe (1187). Near-Nieuwpoort there 
was a large sluice (magnum slusam) supervised by the Fatribus de Dunis (1184), 
which also served navigation. 

In 1168 a row of sluices were built in the Zwin at Damme, when 1000 workmen 
from Zeeland and Holland came to help to embank and regulate this branch of 
the sea and the river Reie leading to the town of Bruges, which was by now 
silting up seriously 8). From 1394 to 1396 this row of sluices at Damme was 
replaced by a real masonry pound loek, which had a soute deure (salt gate) and 

7) V. Zonca, Nova Teatra di Machine et Edijicii, Padua, 1656, 58-60. 
B) Edw. Gaillard, Inventaire des Archives de Bruges, Table Analytique (1883/5). 

L. Gilliodrs van Severen, Inventaire des chartes, 1ère série, Introduction (1878) and sect. 
I, VoL III. 
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varsche deuren (fresh gates), and these 34 ft. wide gates were 100 ft. apart. The 
floor of this loek was 200 ft. long. The walls extended 50 ft. beyond the gates 
and were strengthened with buttresses. The gates were vertical lifting gates with 
lead counterweights 9). 

It is of ten claimed that this was the first pound loek in this area .. However, in 
1226 by a decision of the law courts the bishop of Utrecht is entrusted with the 
upkeep of three sluices at Spaarndam lO)and we have an edict of count 
William IJ of Holland of April 5, 1253 which mentions the plàn to build a 
24-foot sluice (een spoye of een gat) at Spaarndam, connecting the embanked area 
of Rijnland with the open water near Amsterdam and Haarlem. This sluice may 
have been destroyed by floods in 1277 for in 1285 the Spaarne is mentioned as 
being in open communication with the sea. However, in 1315 a tax for vessels' 
using loeks at Spaarndam is fixed. More data on the existence of this pound.lock at 
Spaarndam and its handling have been found for theyears 1407, 1425, 1437 an<i 
1441. In 1449 an accident happened, when Claes Dircxsoon having to repair' the 
pound let the gate fall on top of a' vessel sailing through and thus wounded 
Willem Claessoon. Vierlingh gives the estimate of the new pound loek of Spaarn­
dam built in 1567 with three pairs of mi tred swivel gates, the central pair being 
used only in times of danger. An: edici: of Count Williamof Februiry 20, 1413 
speaks of "locks and pounds at Amsterdam and such as theauthóritiesof Rijn". 
land will construct at Haarlem and Gouda". 

By the end of the fourteenth century the advantages of the pound loek,' the 
basin or chamber of which was sometimes formed by part of thetown ditch or 
canal between two pairs of gates, seems to have' been recognized throughout the 
Low Countries and a series of new ones were built at Delfshaven (1389), Brielle 
(1394), Damme (1395), Schiedam (1395), Gouda (1398) ana even in a canal 
near the Hanse town of Lübeck (1391-1398) which had close trade relations with 
the towns of Holland. 

The evolution of the pound lockin Italy runs somewhat parallel, but it falls in 
the fifteenth century. In the twelfth century the canals of Milan had conches, 
single barriers or weirs to make them navigable. These navigation weirs had 
"flash locks", single gates like the flood gates and sluices. of the Low Countries, 
which were opened at certain specified times when the boats plunged downwards 
or were drawn against the current by man-power 'or with the aid of windlasses. 
In 1445 we hear that "a lower loek (in the Naviglio Grande) was recently con­
structed" and thus the operation was made far easier, the pool between these 
two flash locks being used as a large loek-chamber. 

This experience seems to have led to the suggestionof dividingriversand canals 
with too large a gradient into pools by means of such flash locks. In a man­
uscript 11) written about 1459-1463 by a practical engineer and annotated by 
Leonardo da Vinci this is worked out, and shows that each pool was hándled as a 
true lock-chamber when boats had to be guided through them. A clearer description 

9) On the history of Jocks see also:. . 
G. Doorman, Octrooien van Uitvindingen in de Nederlanden uit de 16e-18e Eeuw, The 
Hague, 1940, page 278. 
G. Doorman, Techniek en Octrooiwezen in hun aanvang, The Hague, 1953, 81. . 

10) s. J. Fockema Andreae, Wittem I, Graaf van 'Hollanaen de Hollandsche hoogheem-
raadschappen (Wormerveer, 1954, page 43). . 

11) TraJlalo dei pondi, levi e ti,ari, Codice Laurenziano No. 361, Florence. 
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of the pound lock can be found in Leon Battista Alberti's De Re Aedificatoria 
(1455). Such locks were actua1ly constructed by Bertola da Novate for Francesco 
Sforza in several canals around Milan between 1452 and 1458. Leonardo da Vinci 
is said to have completed six locks at Milan in 1487, he invented the mitred gates 
and the wicket. His note-books illustrate the vertical, horizontal and mitred gates 
together with many details of the construction of sluice-doors and the proper 
mechanism for opening, closing and installing them '12). He illustrates mitre gates 
with turning sluices in his Codex Atlanticus (240 r-c). Stevin and his coUeagues en­
larged the latter until they occupied the larger part of the mitred gates. Therefore 
Leonardo deserves the title of the true father of the modern pound loek later 
described by Zonca and Stevin, though we have no indication that the latter was 
inspired by foreign examples rather than by developments taking place in his own 
country. He may have known the French and Flemish locks of the sixteenth 
century, descriptions of which are still extant 13), but then his compatriot Vier­
lingh discusses sluices and locks too. 

The greater part of Book 11 of Vierlingh's treatise 14) deals with this subject, 
but Vierlingh is mainly interested in embankment and drainage problems, and hence 
he discusses sluices more in detail. Most of the sluices he describes are timber struc­
tures, with timber floors and sheet piling along the sills to prevent the water from 
penetrating below the foundation or entering the sluices from the sides. Vierlingh 
discusses the foundation of locks at some length. Af ter the cut in the dike has been 
made the bottom should be properly excavated and filled with clean sand, even if 
water does weU up from the bottom this seems to him the best solution. In some cases 
he also recommends the use of dried clayey peat (derrie). He does not trust pile 
foundations, for though they are good in principle the vibrations of the water 
rushing through the sluice are apt to loosen the piles and thus open the possibility 
of water penetrating underneath the foundation. A well-consolidated cIayey peat 
layer on top of an unstable quicksand or marshy soil would provide a proper 
foundation for the construction of the timber floor and casing of the sluice. In 
certain cases water welling up might be stopped with ox-hides. 

In order to decrease the pressure of the body of the dike on the sluice channe!, 
layers of well-compacted reed up to 21'2 feet below the top of the dike are 
propagated by Vierlingh. The types of doors described by Vierlingh cover the 
entire range known to the Italian engineers of his times. Their description is none 
too cIear but they certainly consist of mitre and quoin posts with the appropriate 
horizontal (and diagonal) members. On the upper side of the frame a sheathing 
of planks is attached. The joints of the main timbers are framed and strengthened 
by iron straps, the joints of the sheathings and casings are of ten "mossed", i.e. filled 
with Irish moss to obtain a watertight seal. He does not favour the use of doors 
foldingdown on the bottom of the sluice, which cause all kinds of trouble in 
raising and closing and propagates the use of vertical doors. Vertical lift doors are 
described in detail, but Vierlingh pref ers sliding doors which are slid into a recess 
built into the body of the dike on revolving discs built into the groove of the 
sluice sill. We do not know whether this construction was ever applied. 

Another good alternative is avertical swinging door, for which a recess in the 

12) Codex AtJanticus 7 v.b., 240 r.e.; 33 v.a.; 151 v.b.; 341 v.b.; see also A. W. Skemp­
ton in Singer C.S., A HislarJ of TechnologJ, Vol. III, pages 438-470. 

13) DOllai tZl'chives Nos. DD 20, 30 & 439. 
14) Vierlingh, l.c., pages 170-264. 
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chamber of the sluice had to be built in order to prevent a decrease of the section 
of the sluice area. By means of wooden damps (wakers) or springs (tijveeren) 
precautions were taken. toplace the doors slightly obliquely to the axis of the 
sluice and thus obtain better dosing. These springs have proved beneficial to give 
some extra outlet in case of strong drainage as Vierlingh argued. In many cases 
he propagated the use of two doors, however, his advice to put a third outer or 
"salt" door on the outside of the sluice chamber may help inspection but involves 
trouble owing to frost in winter time. 

Vierlingh prefers masonry sluices over timhered ones, but he says that corruption 
in his day of ten provided "better" arguments for the building of timbered sluices, 
"masonry sluices yield only dirty refuse, but timbered sluices of ten throw off a 
new window-frame to replace an old mouldered one or the like" (steenen sluysen, 
dieweleke niet dan vuylieheyt aff en worpen, van houten sluysen eryeht men 
somtyts een nyeuw easynken voor een oud vermuft, ende sulx gelyke). Econom­
ically masonry constructions seem more efficient to him. He also favours the 
building of small oblique groynes on the outlet channel of a sluice in order to keep 
this channel well-scoured· and he recommends the building of a basin or pool on 
the inner side of the sluice to obtain regular and efficient drainage. Scouring of this 
channel, as advocated by Vierlingh is now no longer done. 

The size of the sluices depends largely on the area to be drained. Vierlingh 
advises to build 8-9 foot sluices for areas up to 1000 gemeten (400 HA)" those 
of 1500-2000 gemeten should have a twin set of sluices of the above size. The 
proper adjustment of the sill of the sluice is of prime importance. Vierlingh 
advises that it he built at the low water level in summer time during an east wind. 
The doors of sluices will move more easily if a small wickergate (winket) be built 
into them. 

This short survey of Vierlingh's discussion of sluices shows that in his day the 
mitre gate of Leonardo was well-known and was used for drainage purposes too. 

If we now turn to Stevin, we find that he begins by describing two devices, 
which, as they cannot pass vessels, are sluices, one with doors lifting vertically, the 
other withswinging doors. He then gives details of a pound loek for passing 
vessels fitted with ground sluices. However, Stevin is not primarily interested in 
sluices and locks, but he wants to explain how with a few changes they can 
he used for scouring, and so he goes on to describe his invention and how it was 
evolved. 

First some unnamed pers on has constructed a sluice at Brielle in which the sluice 
door itself is pivotted in avertical axis, these pivots being slightly offset from the 
centre line of the door. Water pressure holds the door against the groove in the 
sluice frame until it is raised vertically about three inches by a winch, when, the 
door being freed, it pivots 90° owing to water pressure acting on the larger side of 
the door. 

Second, Adriaen Jansz, master carpenter of Rotterdam, has constructed a sluice 
door in a similar way except that he has dispensed with the need for lifting by 
winch, by substituting an arrangement of locking bars secured by a catch which, 
when released, allows the sluice door to pivot. In this case the sluice door is . 
mounted in a second swing door which' when opened, clears the channel com­
pletely. This frame makes it impossibie for such an arrangement to be used for 
navigation. Jansz. obtained a patent from the States of Holland on 14/12/1594 
(Doorman's H 12). In the minutes on this patent (Archivesof States of Holland 
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Vol. 355) a drawing is given, which fortunately partly replaces the missing 
drawing of the patent itself. 

Then Stevin himself constructed mitre-gates for pound locks equipped with very 
large sluice doors sliding vertically in grooves in the gate frames and lifted by 
means of winches. Such "guillotine" gates would be satisfactory from the naviga­
tion point of view, but the scouring effect would be limited because the sluice 
doors could not be lifted very far before fouling the winch barrels. Indeed the 
great dep th of the sluice doors was very largely useless. Adriaen Diericxsz. of 
Delft finally solved the problem by adapting the lever-Iocking pivotted sluice 
door of Jansz. to the mitre-gates of Stevin, creating what Stevin then calls 
"pivotted sluice locks". Dierexsz. obtained a patent for this type of gate and two 
such sluices were built at Maaslandsluis and Hellevoetssluis. 

Later Pieter Adriaensz. (Adriaen Jansz's son) with Claes and Doe Pietersz., his 
sons, all carpenters and residents of the town of Vlaardingen improved this inven­
tion (See States of Holland 2/9/1608 fol. 208 and 21/12/1608 fol. 14) but they 
obtained no grant of patent since the States were of the opinion that this sluice had 
already become too widely known, though whoever wanted it constructed had to 
pay them seven Flemish pounds yeady during a period of sev~n years. 

Stevin was not the only one to wax enthusiastic for the use of sluices to scour 
harbours. Several'of his contemporaries were of the same opinion 15), however, 
Constantijn Huygens 16) voices a strongly negative (but not quite well-founded) 
opinion in a letter to the hydraulic engineer Michel Floris van Langren, who was 
engaged in designing a canal between the harbour of Mardijk and Dunkirk. He 
warns him against the opinion that water dammed up behind a sluice might be used 
to wash sand away, saying" "Stevin has put this heresy into our minds by his essay 
On the Pivotted Sluice Locks but rest assured that we have always found an opposite 
effect" (Stevin notlS a mis ceste heresie en teste par son traicté Van de Spilsluysen, 
mais soyez bien asseuré que nous en avons tousjours esprouvé un effect tout 
contraire). He recalls what happened at the locks between Amsterdam and Haar­
lem, where the sometimes very strong current did not cause depth but where 
silting up was found to occur, and he mentions several other cases too. This is in 
flat contradiction with the statement by Bélidor who says that good scouring was 
thus effected in the canal from Bergues to Dunkirk. This type of scouring sluice 
is no longer used very frequently. 

Stevin also men ti ons the type of loek designed by Cornelis Dircksz. Muys, using 
folding gates and ground sluices. We have several patents taken by Muys between 
the years 1583 and 1590 (Doorman's Hl, H2, H4, H5, H7 and H9), but none of 
these has any bearing on the locks mentioned by Stevin, who also tells us that such 
constructions were built at Vlaardingen, Schiedam and Wynnocxberghen (in 
Flanders). Muys was of course well-known to Stevin, because he was Town 
Carpenter of Delft, where Stevin had 50 many good friends. However, he ran into 
some conflict with Muys over the latter's patent on a new watermill of 31/10/1589, 
whi~h· he first believed to infringe his own patents. The matter seems to have 
been settled to the satisfaction of both. 

15) H. J. Nuijs, Redenen en Middelen van Verdieping en Verzanding der Rivieren en 
Havens (Zwolle, 1686). See also:' Belidor, Architecture Hydraulique, Seconde Partie, Tome 
I (Paris, 1750), p. 337. 

16) Briefwisseling van Constantijn Huygens, uitgegeven door Dr. J. A. Worp, Vol. V; 
Rijks Geschiedkundige Publicatiën, Vol. 28, 1916, p. 323. 
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3. PILE FOUNDATIONS AND COFFERDAMS 

Before turning to the practical application of his locks Stevin has some further 
points to settle. The first is the proper foundation of dams and groynes, for which 
he favöurs pile foundations. It should beremembered that foundation mattresses 
made of willow twigs seem to have been invented by Cornelis Claes Pietaels, 
though his patent of 1631 on zinksluyzen en zinkstukken is not very explicit. 
In Stevin's days pile foundations were used for dams and sluices, though Vierlingh 
was not very keen on them as we saw. About 1650 the architect Pieter Post gives 
a description of the construction of the foundation of the tocks on the river IJ near 
Swanenburg. Here Claes Heynderiksen of Assendelft, "notabie . and' 'skilful crafts­
man" used the following method. At· the entrance of the locks on the IJ-side a 
timber floor (stortebedde) was lowered and fastened on both sides with rows of 
piles which were thicker around the middle than the holes in the floor through 
which they passed. The piles were then rammed in through these holes in the floor 
until this thick part pushed the floor down to its proper level. In the floor four 
holes were topped by cylinders, which allowed proper earthing af ter which piles 
with rounded tops could be driven through these four holes 17). 

in Stevin's day pile-drivers were usually hand-driven (Fig. 19). Two uprighrs 
or leads on a frame with inclined back braces kept them rigid. Between the 
leads ran the hammer, raised by a rope running over a pulley. At the end of 
this rope there were as many handlines as weU required for sufficient man­
power to raise the hammer. Driving piles in water was effected by a similar' device 
mounted on a scow. Piles were sometimes shod with iron to facilitate penetration 
into hard soil and banded at the top to prevent splitting under the hammer's blows. 

A mechanical driver is shown in B. Lorini's Delle fortificazioni (1596), The 
hammer is raised by two men turning a crank and released by a locking catch as 
still used in our pile drivers, where, however, this catch is unlocked automatically 
as the hammer is raised. Stevin discusses a new feature of loading the pile,while it 
is being driven in, a device which he says he picked up while staying at Melring. 

Steichen, Brialmont and Doorman have claimed that Stevin was the inventor 
of the cofferdam. This is certainly not true for they are already illustrated in Ra­
melli's Diverse et artificiose machine (Paris, 1588). Ramelli shows square piles, 
rut with mortise and tenon joints, interlocking closely and reasonably tightly 
against moderate water pressures. This is the fundamental idea of modern sheet­
piling either in wood or in metal. The water was then bailed out by hand or by 
pumps. In one instance Ramelli shows double rows of interlocked piles, the outer 
surfaces being covered with cloth to reduce leakage and the inner space between the 
two walls left to be filled with clay puddie. Cofferdams were used in the con~ 
struction of the piers of the Santa Trinità Bridge, Florence (1584), the Pont 
Notre-Dame at Paris (1500-1507), the Pont Neuf in the same town (1578), and 
a series of stepped cofferdams was used in the construction of the Pont Neuf of 
Toulouse (1540-1632). Hence Stevin cannot claim to be the inventor; though 
he did give the first intelligent discussion of cofferdams, as his compatriot 

17) W. H. Schukking, lets over het voormalige kasteel te Harlingen en over paalffm­
deefingen in de 16e en het begin der 17e eeuw. (De Ingenieur 1936, no. 25, Algemeen 
Gedeelte). 
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Vierlingh knows no better method of draining of foundation pit than the construc­
tion of a retaining dam, which he caUs vingerlinck. 

We should here remind the reader of the instrument which Stevin devised 
"to raise water" in order to "drain the country" or to "empty' a harbour" described 
very inadequately in his patent of 1584, it was probably a piston pump of some 
kind (see p. 11). 

Having discussed the construction and foundation of his "pivotted sluice locks" 
Stevin proceeds to explain their application to fortification problems. Wherever 
ditches of fortified towns fall dry at low ti de or where there is reason to believe 
that such ditches will silt up gradually and facilitate the enemy's approach to the 
foot of the walls, Stevin wants to build his locks at fortitious points ·in order 
to convert stagnant waters and dead corners into waterways which can be kept a,t 
their proper depth by scouring. He deals with the various possibilities in a 
systematic way discussing towns on the se a, on rivers, and those cut by a smaU river 
giving into a larger one. In some cases he suggests that the waters pent up by his 
locks can also be made to turn the water-wheels of cornmills supplying the town 
concerned. 

Af ter this more or less theoretical discus sion of the application of his locks in 
various cases Stevin then turns to some practical examples in the fourth chapter. 
The five main cases discussed in the previous chapters are now here shown to 
benefit the fortification of many Dutch towns of the period. Rather detailed plans 
for Calais, Flushing and Deventer are included. Stevin shows that he had some 
correspondence with the governor of Calais, Dominique de Vic (1551-1610), 
who commissioned him to submit plans, but though they were approved they were 
never executed, since the king did not care to spend so much money. We have no 
indication that Stevin's ideas were ever applied in his day, but they were applauded 
by many of his contemporaries and by later authors such as Brialmont and Jähns. 

4. THE FORMATION OF PEAT AND NEW LAND 

Stevin in the third chapter of his New Manner also discussed the application 
of his locks to the scouring of the canals in low areas like the Dutch polders and 
peat districts and that of the channe! between the mainland and islands, which 
tends to silt up gradually. His suggestions on the formation of peat owing to the 
decay of trees which crashed down in forests which have long since disappeared is 
worth reading. They are supplemented by the discussion of land formation in some 
passages of his Stercktebouwing18 ), and in a less clear discussion of the stratifi­
cation of new land in his essay on Waterscouring. 

These passages are but digressions from the main theme here, for Stevin deals 
in fuller detail with this subject in one of his other books the Eertclootschrift 19), 
printed as part of his Wisconstighe Gedachtenissen. The second book of this essay 
deals with what Stevin calls stofroersel des eertcloots (the movement of matter on 
our globe). Here Stevin points to wind and water as the main factors in the 

18) Work IX, pp. 83-86. This edition, Vol. IV, pp. 215-221. 
19) Work XI, i, 2. 
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displacement of matter on the surface of the earth. Large rivers carry stones, loam, 
day and sand from the mountains to lower parts of the globe and thus building up 
new land and silting up certain stretches of water. The sea forms dunes. Wind and 
sun act on the d~posited materials, causing it to rot and change into the types of 
soil we knowand use to our benefit. 

Stevin is quite modern in the way in which he appeals to natural forces only in 
explaining the changes in the surface of the earth. Some of his remarks can he 
found in earlier authors, but we do not know whether he knew and consulted them. 
Nor is it dear whether his exposition is the earliest essay on the subject. However, 
his views on the formation of new land, the forms of quicksand (so troublesome 
in civil engineering works) and the way in which a river changes its course become 
important when we turn to the second essay by Stevin translated in this volUme. 

Stevin's second important work on hydraulic engineering is his Waterschueringh, 
wbich was published posthumously by bis son Hendrick. Stevin himself seerns 
to have intended to add this treatise to his Huysbou for he says: "As so many 
houses, redoubts and towns are built on embanked land, where the' knowledge of 
the general properties of scouring is advantageous, I will now, as it belongs to the 
Building of Houses, say something on it". Indeed Hendrick Stevin mentions this 
essay as Chapter 17 in bis table of contents of the Huysbou, at least a series of 
subjects belonging to it. Stevin hirnself had of course mentioned several points 
already in his New Manner of Fortification of 1617. Somehow the essay got 
detached Erom the Huysbou, but we have no indication of the manner in which 
Stevin wanted to publish his reflections on the subject of scouring. Hendrick Stevin 
also points to his father's Eertclootstofroersel, which contains similar notes. 

Certain porti ons can be dated. The letters to the governor M. de Vic on the 
fortress of Calais must have been written in the years 1596-1598, when this town 
was occupied by the Spaniards. Stevin's projects for Danzig must have antedated 
the years 1619 to 1623 when Willem Jansz Benning, alias Ketel, and Adriaen 
Olbrantsen, both from the town of Alkmaar built a navigation weir or flash loek in 
the Mottlau where it touched the town, not far from the Theerhof. This they 
built by basing thernselves on a plan already in existence, which may have been 
that of Stevin. The primitive type of dredging apparatus which Stevin recommends 
to be used at Danzig may also go to show that this part was written before the 
rapid evolution of dredgingapparatus in the Netherlands in the first decades of 
the seventeenth century. However, we are still in the dark as to when the main body 
of this essay was written. . 

De Waard gives the following table showing where certain passages of the 
Waterichueringh can be found in the lournal of Isaac Beeckman (VoI.II,pp.XIV, 
XV and pp. 417, 418): 
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Extract in New Manner of H. StefJin 
Title J. Beeckman' s Fortification Wisc. Fil. 

101lrnal 1617 Bedrijf 1667 

Een rtvtere haer In Fol. 206 verso, Boue XI, 
tween sche,dende en 1l.15-17; p. 38, I. 8-
die deelen tot een ander Fol. 206 verso, p. 40, 1.29. 
plaets weerom versame- I. 18-207 recto 
lende, het corste heeft I. 5 
de snelste stroom en 
meeste schllerjng. 
Te fJerclaren de gemee- Fol. 207 recto, p. 41, I. 15 
ne regel van schllering 11.6-8 et 9-12 seq. 
door want yen. Fol. 207 recto, p. 42, 1.11-

Il. 13-27. p. 43, I. 16. 
Fol. 207 recto, p. 44, 11. 19-25 
11.28-29 
Fol. 207 verso, p. 45, Il. 3-18. 
Il. 1-7 

Van de schllering met Fol. 207 verso, p. 46, 11. 4-20 
sluysen. 1l.8-14 p. 47, 1/. 6-28 

Fol. 207 verso, p. 48, Il. 12-16 
11. 15-26. p. 48, 1.36-

p. 49, 1.14. 
Fol. 207 verso, p. 5 I. 20-p. 12 p, 49, 1.22-
Il. 27-38 I. 10. Cf. p. 58 p. 51, I. 23. 

lt. 23-38. 
Fol. 207 verso, Cf. p. 59 p. 52, I. 6-
I. 39-208 recto p. 53, 1.2. 
1.14. 
Fol. 208 recto, p. 57, I. 43- p. ~3, 11. 24-29. 
1l.15-19 p. 58, 1.2 
Fol. 208 recto, Boec. XI, 
Il. 20-25 p. 53, I. 30--

p. 54, I. 4. 
Fol. 208 recto, p. 54, Il. 7-19 
Il. 26-37 
Fol. 208 recto, p. 54, Il. 20-33 
1l.37-40 
Fol. 208 verso, p. 54, Il. 34-37 
ll. 1-4 

Beeckman's notes are mostly paraphrases or greatly abridged versions of tbe text 
given in the New Manner of Fortification hy means of Pivotted SllIice Locks 
(1617) and Hendrick Stevin's edition of his father's notes on waterseouring in his 
Wisconstich Filosofisch Bedrijf, B<><;c XI (1667). 
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5. ON THE SCOURING ACTION OF WATER 

In his Waterscollring Stevin extends and applies some of the doctrines he 
developed in his hydrographic chapters of the Eertclootschrift. There he had not 
only discussed the deposition of all types of materials from rivers both along their 
course and in their delta, but he had also explained the gradual changes in the 
course of rivers. He had argued that on the outer side of a river bend (schoor) 
the strong current causes great depth and tends to wash away the banks, at the 
inner side of such a bend (strant) one finds shallows and new land forming. 
Hence a river wiIl become more and more sinuous until it breaks through its 
banks forming a new short-cut course and a dead river-arm. The great merchant 
towns on the out bend of a river, such as Antwerp, London, Cologne, Nijmegen 
and Rotterdam, profit by these circumstances. 

The shallows in front of a river's mouth are explained by Stevin from a decrease 
of the velocity of the current and partly from the gentle sloping of the coast owing 
to the decreased scouring effect of the current. In his Waterscollring he goes into 
further detail on the effects of the current in a river-bed and its practical use for 
engineering works. He discloses the reasons for the silting-up of a branch of a tidal 
river, which later meets the main river again. These effects of a neaptide (wantij) 
can be counteracted. 

He also explains why creeks in open communication with the sea are deeper as 
they are wider, in contrast to rivers, which are deeper as they are narrower. He 
proves this by pointing to the creek which forms the harbour of Sluys and by a 
discussion of the "large creek between France and England", which connects the 
Spanish Sea (The Atlantic) and the German Sea (theNorth Sea). 

Stevin now applies his theories to several cases detailed in this essay. The first is 
the case of a town stifficiently close to the sea for the tides to reach it. Two canals 
are now dug from the sea harbour to the town ditch which· serves as ·a water 
reservoir. When sluices or locks are built in these canals the low-water level at 
low tide can now be usea to effect proper scouring of these waterways. Such 
examples of this are the towns of Bruges, Middelburg and Leyden. 

The second case concerns towns on the sea shore. Here the water reservoir is 
built inland and the two canals either give into the sea separately or they end in a 
sea harbour. The latter solution has certain hydrographic advantages but also may 
cause difficulties to the fortification of such towns. The examples discussed by 
Stevin are Ostend and Calais. 

The rest of the essay is devoted to the detailed discussion of plans for 
engineering works for Danzig, Elbing, Braunsberg, Deventer and Zutphen, Rhein­
berg, Schiedam, Lingen and Calais. In the case of the Jatter town we know that 
these plans were never realized for lack of money. We have no idea what happened 
to the other plans made by Stevin. 

6. DREDGING 

The float manned with workmen effecting hand-dredging, which Stevin re­
commends for use at Danzig is the most elaborate form of dredging mentioned 
by him. It is curious that he nowhere mentions the more effective dredging 
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machinery that was known in rus later days. 
The oldest mechanical dredger used in the low Countries was the krabbelaar 

("scratcher"), a vessel carrying iron harrows attached to its bottom. At ebb-tide it 
was used to loosen the bottom of the channel and harbour entrances, aided by 
sails and by under-water wings which could be spread to catch the current. This 
primitive mechanical dredger also called "Water-Harrow", "Water-Plough" or 
"Mole", was in use in the town of Middelburg by 1435 in connection with a tidal 
reservoir, and such krabbelaars continued in use for several centuries (Veere, 1800). 
It is possible that a patent granted to Mertten Teunissen in 1602, relates to an 
improved form of krabbelaar (Doorman's G 70). 

The rapid development of such machinery in the early seventeenth century was 
studied in detaillately 20). In 1589 Cornelis Dircksz Muys, well-known to Stevin, 
patented the so-called Amsterdam mud-mill (Doorman's Nos. H5 and G6). The 
term of this patent was from 1589 to 1601 and the conditions for its application by 
the towns of Holland were fixed by the States of that province. A series of boards 
on a chain push the mud up a wooden gutter. This chain-dredger was pivotted at 
one end, the other could be lowered to the river bottom by means of a hand-winch. 
The chain was driven by men operating a treadmill. These mudmills remained in 
use for some 250 years, but they were further mechanized, hors es were substituted 
for the men providing the original driving power. 

This horse-driven mud-mill with two series of 35 buckets was patented by Jacob 
Jacobsen in 1622 (Doorman's patent No. G. 209). A well-known picture of the 
man-driven chain-dredger, sometimes ascribed to Breughel was in reality drawn 
by the Dutch painter R. Savery somewhere between 1600 and 1620. It clearly 
shows the two huge treadwheels moved by human power. The first dear des­
cription of buckets applied in the chain-dredger occur in a story on the deepening 
of the river Maas near the little town of Heusden (Brabant) in 1623. The buckets 
were made of copper, the chain dredger was still moved by manpower. Jan van der 
Heyde, of ten mentioned as the inventor of the fire-engine, in 1674 built a large 
wheel-dredger for the town of Amsterdam at the cost of fl. 6000,-. 

A patent granted to Pieter Hendricxz and Jacob Willemsz. of 1603 probably 
refers to a ladle-type dredger (Doorman No. G. 80). The ladle-dredger, the model 
of which is still to be found at the office of the Hoogheemraadschap van llijnland 
at leyden, is probably identical with that granted to Dominicus van Wesel (Door­
man No. G. 278) in 1627. The oldest type of wheel-dredger in the low Countries 
can be traeed back to the patent of Coenraerdt van Neurenborch of Dordrecht 
(probably a German) (Doorman No. G 93), granted in 1603. The patent granted 
to the Venetian P. Venturino in 1561 does not refer to a chain-dredger, but to a 
grab-dredger (Doorman No. K 2) like the "mud-ship" (slickschiP) discussed by a 
law-court at Dordrecht on November 26,1562 21). 

It seems therefore rather strange that Stevin neither mentions nor applies any 

20) G. Doorman, Hollandse oude Baggermolens (De Ingenieur 1951, pages A 413-
417 and 428). 
G. Dooeman, De Amsterdamsche Moddermolen (Mb!. Amstelodamum, 1951, pages 147-
151). 
G. Doorman, Cornelis Dircksz. Muys, de uitvinder van de Amsterdamsche Moddermolen 
(De Ingenieue 1952, pages A 83-85). 

!1) T. ]ansma, De economist 1941, page 679. 
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of these mechanical dredgers in rus projects. He does of course mention the vessels 
collecting the mud thus dredged and transporting it to the sea or other spots where 
it could he dumped. In his patent of 1589 af ter describing his "dredge-net" recom­
mended for the Danzig project, he also mentions such a vessel which could be un­
loaded by opening flaps into its bottom (see page 21). 
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Fig. 19. Driving piles by hand. 
Af ter a drawing by Jan Sebenck in: Tielemann van der Horst, Theatrum machina­
rum universale .. . 1774, pl. XX-XXl. 
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NIE VVVE MANIERE 
Y A'1{. 

ST ERCTEB OV~ 
door SpiHluyfen. 

Be[chrevendoor SJmon Stervin van Brugghe. 

TOT ROT TER • A M, 

By lan van Waesberghe) inde F ame. 
A NNO I 6 17, 
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AEN DE 

HOOCHMOGHENDE 
HEEREN DE GENERALE 
STA TEN 0 E R VER EEN I C H OE N E­
DER L A NO E N. 

'Y=~~-ff. Is kennelic, Hoochmoghende Heeren, dat de 
VVaterfteden,gheleghen aen Zeen en groote 

~~ bevaerlicke Rivieren,op beyde de eynden aen 
den waterkant kranc zijn, hebbende tot die 

. plàetfen of drooge Grachten, ofBeeren, buy ... 
ten welcke men met leeghe wateren drooch voets aende 
fiueren of wallen kan komen: Maerwant door de nieu ... 
we vondt der fchuerende Spilfluyfen onlancx te voor ... 
fchijn ghekomen, de krancke plaetfen bequamelic ver ... 
fterét konnen worden, en datmen daerenboven de Grach ... 
ten tot diepe Havens kan ghebruycken, ooc ten tijden van 
ijsganc de Schepen daer in berghen en verwinteren, thec ... 
kende niet alleen tot verbetering der Steden en des ghe ... 
meenen Landts, maer ooc tot behoudenis van lijfen goet 
der varende Menfchen : Zoo heeft my oorboor ghedocht 

. daer af te doen defe korte befchrijving. Tis wel zoo, dat 
eenighe die my vermaenthebben, de zake van Sterélehou 
te laten uytgaen, daer af een volkomender befchrijving 
verwachten : Maer my heeft goet ghedocht voor eerft die 
ghedeelte daer uyt te trecken, op dattet niet {bende onder 
veel ander ftoffen die niet yghelicx gading en zijn, te beter 
van velen mocht ghe1efen worden, en voornaemlic van 

(.~.) 2. zulcke 
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TO THEIR HIGH MIGHTINESSES, THE STATES 
GENERAL OF THE UNITED .NETHERLANDS 

87 

. It is obvious, Your High Mightinesses, that water-side towns on seas and 
large navigable rivers are vulnerable at both sides on the edge of the water, since 
they have either dry town-ditches or dams at those places, through which one can 
approach the wall with dry feet at low-tide. But because by tbe recent invention 
of scouring pivotted sluice-Iocks these vulnerable places can easily be fortified and 
moreover the town-ditches can be used as deep harbours, even in times of ice-drifts, 
to shelter vessels or to winter them, which not only improves the towns and tbe 
commonwealth, but also benefits tbe safety of the sailors, it seemed profitable to 
me to give this short description of it. It is true that some people have counselled me 
to treat it as part of the problem of fortifica/ion expecting a fuller description of it, 
but I preferred first to extract this part, so tbat it might not be included amongst 
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zulcke diens oordeel totte zake ghe1t 1 om het dadelic ghe ... 
bruye daer uyt te doen volghen : Tot dien eynde ifi: ooc, 
dat ie deren handel uwe Hoóchmoghentheden toeeyghen, 
die ie, hopende dat fy myn goede meyning int goede zul~ 
len nemen) wenfehe vObrfpoedighe regiering. . 

Ghefchrevcn inden H A I! G H, denz I ·December ,6 J " . 
door uwe HQo,bmoghemheden onderdanighen Dienaer 

Symon Ste'Vin~ 
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many other matters which do not interest everybody, and thus might be read better 
by many and especially by those who have proper judgement to apply it in practice. 
To this end, your High Mightinesses, I dedicate this treatise to you, hop,ing that 
you will take in good part my good intention and I wish you a prosperous reign. 

Written in The Hague, December 21, 1617 by Your High Mightinesses' obedient 
servant 

Simon Stevin 



- 110 -

!(OR T BEGR YP DESES 
HA N DEL S. 

Il 

'~~r:Z"~~~ Enghezicn dere nieumanier van S 'f ERe T EB 0 v, 
ghefchiet deur een nieu manier van Sluyfen onlancx 
ghevonden J die daerom aen velen onbekent is, zoo 
zal daer af, m etfgaders vande verfiijving der gronden 
eed! verklaring ghedaen vvorden. Daer na zal vol­

b'b"!f'-'~ ghen de manier en ghemeenen reghel der fchuering 
_~ van Stadtsgrachten en Havens, die door de voor­

fchreven Sluyfen in fiof van ST ERe TE BOV ghefchieden kan : Maee 
vvant daer toe ghenomen vvorden voorbeelden met een Stadt van oor­
dentelicke form, als bequaem zijnde tot verklaring des voorfchreven ge­
meenen reghels, en dat nochtans het dadelic ghebruyc moet ghefchieden 
met Steden van zulcken form aHfer voorvallen, zoo zal daer af int !aetfie 
ghezeyt vvorden, alles vervanghen zijnde in vier Hooftfiucken, diens op­
fchriften zijn als volght: 

Het I HOOF T S T V C 'Vande niewrrue 'Vondt der fchuerende Spil­
Jluyfin. 

Het 1. H 0 0 FT S T V C rvande rverJlij'ving der gronden rvan Sluyfin en 
Beeren. 

Het 3 HOOF T S T V C inhoudende ghemeenen regh(}[, rvan der Steden niew 
manier 'Van rverjlercking , door fchuerende Spilfluyfen. 

Het 4 HOOFT S TV C inhoudende 'Voorbeelden, hoemen eenighe suden 
die dade/ic in 'tJwfcn zijn, door de ghemeene reghelen des J Hooftjlucx 
kan 'Verflerc~n. 

A 1 HOOFT-
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SUMMARY OF THIS TREATISE 

As this new manner of fortification is executed by means of a new type of 
loek-gates recently invented, which is therefore unknown to many, we shall first 
explain them as weIl as the consolidation of the foundations. Then we shall treat 
of the manner and general rule of the scouring of town-ditches and harbours, 
which can be achieved with the above-mentioned loek-gates in the field of 
fortification. But as we shall také a town of a regular form as an example, which 
allows of an exposition of the above·mentioned general rule, and the results will 
have to be applied in practice to towns of such forms as happen to occur, we shall 
deal with the latter cases in the last chapter, our subject being dealt with in four 
chapters, the headings of which are as follows: 
CHAPTER 1. 

Of the new invention of scouring pivotted sluice locks. 
CHAPTER 2. 

Of the consolidation of the foundations of locks and dams. 
CHAPTER 3. 

Containing the general rule of the new manner of fortifying towns by means of 
scouring pivotted sluice locks. 
CHAPTER 4. 

Containing examples of how certain existing eities might be foriified by the 
genera! rules laid down in chapter 3. 
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1 N I F. V W I! 

I H 0 0 F T S T V C, 
Vande ni(U'}?)le rVondt der fihuerende SpilJluyfen. 

O M grondelicker te verklaren waer in defe nieuwe vondt der Sfuyfen ghe­
leghen is, zoo zegh ic voor cc rl\: 'tghebruyc van Sluyfen te befuen in drie 
voornamelicke verlèheydenheden : Als om Havens tC fchueren : Leeghe 

Landen te drooghen : En Schepen met {bende maften doorn: varen: Totwelcke 
drie verfch eydenheden in defe Landen ghebruyél: worden driedcrlcy foorten van 
Sluyfen: D' ceritc verfcheydenhcyt vande Havenfchuering , hecftmen lallgheit tijt 
beqnamelic1l:t ghedaen met optrcckende Sluysdèuren, ghelijc aenghcwefen wordt 
met defc I form, waer af 'tghebruyc dufdanich is : De Sluysdeur opghe~onden 
zijnde, en 'tvloetwater inden houder loopende , tOt dattet ten hoochll:en is, mCn 
laet de deure neelvallen, en ghelloteri blijven tot dat d' ebbe ten leeghll:en is, en alf­
dan de dellre om hooch ghewonden zijnde, zoo valt dat opghehouden water inde 
drooghe leeghe Haven daerill diepte fchuerende. Anderzins wort defe fchuering 
ooc wel ghedaen met opghehouden regenwater, ooc met water van kleene Rivier­
kens, 'twek hooch ghenoech vergaert zijnde, zoo wort daer me de fchuering ghe­
daen als vorell : Doch en konnen-deur zulcke SIuyfen gheen groote Schepen met 
ibende mafté varé, om dat de deure en dé as daermenfc me opwint inde wegh zijn. 

J F 0 R M. 

Bene.vel1$ 
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CHAPTER I 
On the new invention of scouring pivotted sluiee loeks. 

In order to explain more clearly what is the essence of this new invention of 
locks, I would first state that locks are used for three main different objects: To 
scour harbours, to drain low areas, and to allow vessels to pass through with up­
right masts; for which three purposes three kinds of sluice or locks are used in 
these countries. The first object, that of scouring harbours, has long been satisfac­
torily achieved by means of vertical sluices such as shown in Figure 1, which are 
used as follows: The sluice door having been raised by hoisting, and the flood­
water having flowed into the chamber until it has reached its highest level, the 
door is lowered and kept closed until low tide, and then, the door having been 
raised, the pent-up water scours and deepens the' dry and empty harbour. This 
scouring is also effected with stored rain-water and also with water of small rivers, 
stored until the level is sufficiently high, the scouring being effected in the same 
manner. But no large ships with upright masts can sail through such sluices, since 
the doors and the (windlass) shaft with which they are raised are in the way. 
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S T 1\ R C 'r E ! 0 v. ; 
Aengaende Je twecdde foorte van Sluyfen,dienende tot het droogen der leeghe 

Landen , daer toe ghebruyéhnen bequlmelicxt Sluyfen met puntdeuren ( die ZOin­
mighe noemen fwaeydeuren en fteecdcllren) weIcke geleyt Vlorden onder de Dijc­
ken, waer af de grontteyckcning is gheliic de volghende z Form uytwijft, wefende 
zoodanich dat liet buyremvater leeghfl: zijnde, de deuren van zelfs open gaen en 
water loofen,maer het buytemvater hooghft wordende,!luyten van zelfs. En hoe­
wel zommighe hier toe ghebruycken optreckende deuren, als die des I Forms, zoo 
~n zijnfe tot dien eynde niet de bequaerrtfte, want het moeyelic valt daer dagelicx­
fche ebbe en vloet is, dach en nacht gade te !laen de deuren t'hacrdcr tijdt open en 
toe te doen; ooc is her opwinden bel\va.crlic : boven dien en machmenfc zoo wijt 
niet maken, om veel water te loofen, overmits dat de deuren al te {\vaer cn moeye­
tic zouden vallen om op te vvinden:Zulcke fl:eecdcllrcn hebben het achterded,dat­
ter ghcen groote Schepen met ftaende mallen deur varen en konnen, om dat den 
Dijc daerop ligghende, belet doet: Ten anderen, datfe de Havens niet zeer diep 
en fchueren, om dattetwater niet van hooch indedrooghe leeghte en valt, als van 
d' eerfte foorte, maer allencxkens dadt • 
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Zoo veel belangt de derde roorte va.n Sluyfen, dienende tot het deurv:lxcn der 
groote Schepen met ftaende mafl:en, dat wort te weghe ghebrocht met twee pace 
fieccdeuren, die niet onder den Dijc en ligghen als de tweedde [oorte , mael" indcn 
Dijc zoo hooch komen als den Dijc zelf,z UIcX dat[e van onder tot boven voor D ijc 
verftrecken, om alle hoochfte wateren te [churten , waer af de grontteyckening 
aenghewefen wort mette navolghende ~ Fonn, daer af 'tecrl1:e paer deuren is A, 
het tweedde paer B, vervanghende tulrchen beyden een kole, fas, of verlact , met 
twee waterloopkens inde zijmueren ghewrochr,diemen !lecken noemt, als C,D,E, 
en F, G, H, hebbende elc een Sluysdeurken. Anderzins maeél:men wel kleene op­
treckende Sluysdeurkens inde groote puntdeuren. Tghebruyc hier afis dusdanich: 
Wanneer een Schip met ftaende mafl:en van buyren in wil komen, als van A na B, 
en dattet buytenwatet hoogber is dan het binnenwater, zoo laetmen deur de f1 eckc 

A 3 CD E 
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For tbe second type of loek, serving to drain low areas, the most suitable are 
sluices with swivel-doors (which some call swaying or mitred doors), which are 
built into the dikes, as the groundplan in Figure 2 shows, and which· are con­
structed in such a way that the doors open automatically when the outer water 
stands at its lowest level, thus draining the water, but close automatically when 
tbe outer water rises to its highest level. And tbough for this some people use 
vertical doors, like those in Figure I, tbese are not 50 suitable for tbis purpose, for 
where high tide and low tide occur every day it is difficult to watch tbem day and 
night in order to open and close them in due time; the hoisting is also difficult, and 
moreover tbey should not be made too wide for draining much water, since it would 
tben become hard and difficult to raise the doors by hoisting. Such swivel-doors 
have tbe disadvantage tbat no large vessels can pass through them with upright 
masts, because of tbe dike running over thein. Secondly, they do not scour the 
harbours to a great deptb, because tbe water does not fall from a height into the 
dry and empty harbour, as in the first type but flows away gradually. 

As regards tbe tbird type of loek, serving for tbe passage of large vessels with 
upright masts, tbey are constructed witb two pairs of swivel-gates, which are not 
built under tbe dike, Jike tbe second type, but which extend in the dike up to its 
top, 50 tbat tbey reach from the bottom to the top of the dike in order to dam up 
tbe highest water, as is shown by tbe ground plan in Figure 3, in which the first 
pair of gates is A, the second páir B, the two enclosing a chamber (kolk, sas, or 
verlaat) witb two ground sluices built into tbe side-walls, called sleek, eDE and 
FGH, each having a small sluice door. Sometimes small sliding sluice doors are 
built into tbe large gates. They are used in tbis way. When a ship with upright 
masts wants to enter, i.e. from A to B, and the outer water level is higher than 
tbe inner level, tbe sluice eDE is used to fill the chamber up to tbe level of the 
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eDE hetko1c vol watersloopen, 'twelc zijnde terhoochdevan t buyrenwater, 
de twee deuren aen B zijn toeghegaen, maer die aen A konnen metter handt open 
ghetrocken worden,en komen de Schepen die deur moeten varen int kole, we1cke 
daer zijnde, men {Juyt de {Jecke C D E,ooc het paerdeuren aen A, en men opent 
de tlecke F G H, latende het vvater des kolcx uytloopen, tot dattet is ter leeghte 
van't binnenwater) zulcx datmen de deuren aen B metter hant open doet, en varen 
de Schepen voort te landewaert in. Deur' tghene ie hier ghezeyt heb van' t inko-
men,kamuengbenoech verll:aen de maniervan't uytvaren. . 
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outer water; the gates at B have closed, but those at A can be opened by hand, and 
the ships which want to pass through enter the chamber. When they have arrived 
there, the sluice eDE is closed and also the pair of gates at A, and the sluice FGH 
is opened, draining the water from the chamber until it has reached the level of the 
inner water so that now the gates at Bare opened by hand and the vessels sail in. 
From what has been explained about their en try, the reader will understand suf­
ficiently how the ships sail out. 
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Benevens de voorgaenJe manieren van deuren zijn noch wel gemaetl: gheweell: 

ander die merte ebbe van zelfs neer komen te ligghen Op't fl:orrebedde, en merte 
vloet van zelfs opgaen, oae deuren diemen Zijdeling int1andt treél:, maer en \Vor~ 
den int ghebruyc niet de beqllaemfie bevonden. 

Tot hier toe is verhaclt 'tgheneover lanc Î11t ghebruyc heeft gheweell, om daer 
me grondelicker den niemven vondt te verklaren, als volght: 

Nadienmen zach de[e groote breede 11eecdeuren der z' en ~'Form,zeer goeden 
dienfi te doen int drooghen der Landen, en deurvaren der Schepenlnet (bende 
mafien, en datterom daer me groore fchuering te maken, nier en ghebrac dan mid­
del door vvelcke men de groore deuren beq uamelic mocht open doen, als 'twater 
op d' een zijde ten hoochll:en, op d' ander ten leeghfien vvaer; Zoo hebben ver­
fcheyden perfoonen hun daer me ernfl:elic bekommert, voort1amclic hier in HoI­
lant,alwaer in Steden, D~)rpen, en piltte Landen, zoo grooten menichtevan Sluy­
{('Q ghemaeét is, en ghedllerlic ghem.1eét vvorden,zoo vvel zeer koCl:elic mer goede 
voordachticheyt veroordent, als middelbare en aechte, dat ic meen aIli1U op den 
Aerdtbodem ghecn Landt te vve[en met meerder ervarenheyt in dit fiof, noch daer 
meer kloecke verll:anden doend e zijn met verbetering van Sluyfen te zoecken en te 
vinden: Door de zelve is metter daet int ghebruyc gherocht l:e manier die ie hier 
verkilren zal, Cn Iny aHnu befi bevalt: , 

Laet tot dicn qnde door defe 4 Farm een SluyCe beteyckcnt zijn met twee 
. fieecdeuren van defer ghedaente : ABC D is cen vierhoeckich raem, daer in 

fiaet een deure als E F G H, draeyende op de [pilIe IK, by '[[Tiiddel des raems, 
zoo dat het deel I r- G Kis ontrent 5 of 6 duym breedcr dan hct deel I E H K, 
of zoo veel mecr of min, als de grootheyt der dcuren mocht vcreylfchen, ooc zoo 
dat des kleenfien deels drie zijden IE, EH, H K komen te fieken teghcn fpon­
den, die inde binnenzijde des raems ghcwrocht zijn : Maer het grootfie deels drie 
zijden I F, F G, G re, cn komen teghen gheen fponden, zulcx dattet hoochfie . 
vvater teghen beyde dere deden druckende, zoo zoude de deure E F G H (deur 
dien teghen 'tmeefie deel de meefie drucking komt) omkeeren, tot datfe quaem 
overkant te fiaen: Maer om die toe te houden, en weerom lichteIic open re doen 
na datmen' t begheert, zoo WOrt dat te weghe gebracht met een y[eren draeyboom, 
die als een fpille overeynde fiaende, en omgedraeyt zijnde, komt voor des deurenS' 
komt F G, die vaCl: gheaoten houdende. ' 

A ; Maer 
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Apart from the foregoing types of sluice doors others have been constructed 
which sink down automatically at ebb-tide onto the floor of the lock and rise 
automatically during flood-tide, and also doors which are drawn into the land 
sideways, but in practice they have not been found very suitable. 

Up to now we have described what has been in use for a long time, in order to 
explain the newinvention more completely, as follows. As it was found that the 
large and wide swivel gates of Figures 2 and 3 were eminently suitable for the 
drainage of land and the passage of ships with upright masts, and that ip. order 
to use them for deep scouring the only difficulty lay in opening the large gates 
easily when the water was at its highest level on one side and at its lowest on the 
other side, several people seriously studied this problem particularly in Holland, 
where in towns, in villages and in the country such. large numbers of locks have 
been built and are still being built, very excellent and well-designed ones as weIl 
as indifferent and poor Olies, so that I believe thatnow no country on earth has 
more experience in these matters and that there is none where more right minds are 
seeking and finding improvements in locks; through these people gradually the 
type has been evolved which I will explain and which I prefer. . 

Let Figure 4 represent a loek with two swivel gates of this shape: ABCD is a 
square frame in which there is a sluice door EFGH, pivotted on thespindle IK 
through the middle of the frame, in such a way that part IFGK is about 5 or 6 
inches wider than part IEHK, or so much more or less as the size of the gates 
demands, and that the three sides IE, EH and HK of the small parts rest in the 
rabbets made in the inner side of the frame; but the three sides IF, FG, and GK 
of the larger part do not rest in such rabbets, so that, when the highest water-level 
pushes against these two parts, the door EFGH would tum (since the greater 
pressure will be exerted against the large part) and take up a position at right 
angles to the frame. But as to keeping it closed, and opening it easily, if desired, 
this is effected with an iron upright shaft, which when tumed round, touches the 
side FG of the sluice door and keeps it firmly closed. 
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Maer om 'tzelve opentlicker te verklaren, zoo verteyckene ie aildennae1 de 
4- Form, ghelijc in dere 5 FOlm te zien is, daer nu hy vervoeghende den boven­
téhreven draeyboom als L M, komende voor de zijde F G, vve1cke omgedraeyt 
vvort metten reghd M N ~ hebbende a.ent eynde Neen yret klincke vallende in 

. een 

," 

-...-
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But in order to explain this more clearly, again I draw Figure 4, as shown in 
Figure 5, and now add the above-mentioned shaft or spindie LM, placed in front 
of the side FG, which is turned with the rod MN, which has at its end N an iron 
catch falling into an iron "nose", secured at the top of the frame. Now the inner 
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een y[ere neure, vall: gherpaea aende bovenae zijde des raems: Als nu het binnen­
water hooeha zijnde, teghen de deurens binnenzijde pera, en dat den draeyboom 
op de buytenzijde mer haer klineke gheOoten fiaet, zoo heeft de heele deure 
E F G Heen groote vaaicheyt,om zonder vvijeken te konnen dragen de perffing 
des vvaters,want de drie zijden I E, E H, H K, komen aen tegen de {ponden des 
raems,als voren ghezeyt is,en de zijde H G teghen den draeyboom L M: Boven 
dien valt er noch verftijving met des draeybooms twee reghels M N ,OP, die 
teghen de buytenzijde der deuren aen komen. Zulcx als ie hier ghezeyt heb van 
cl' een ll:eeedeur, is van d' ander ooe alzoo te verll:aen, te vveten dat[e heeft dicrghe­
lijeken raem, fpildeur, en draeyboom. 

Noch ll:aet t'aenmercken dat de fpildeuren niet hoogher en behoeven te wefen, 
dan de hooghe vvateren en komen daermen me fchueren wil, als van 0 tot A, 
maer want de Sluysdeuren int gheheel een kennis hoogher moeten zijn, te weten 
ter hooehde des Dijcx, om te weerfl:aen alle onghewoonlicke hooghe vvateren,die 
zelden ghebeuren,zoo m;tchmen de reil: van A opwaért' maken ghefloten met cor­
beels, als aen S en T,· om het raem ABC 0 vafiicheyt te greven, dattetniet 
en ontzette, 'twelc lichtelic konde ghefehien altfer de verfiijving nü:~t en vvaer. 

Om nu van't ghelJruyc te zegghen, ghenomen het binnenwatenen hoochfien, 
en het buytenwater ten leeghll:en werende, en datmen de deuren wil openen om te 
fchueren : Hier toe en heeftmen anders niet tedoen dan de kllncké aen N op te . 
lichten, en den draeyboom te doen omkeeren, ghelijcmen'andet draeyboömoo 
opent, 'twelc ghedaen zijnde, eo den kant F G vry wefende vanden draeyboom 
L M, zoo draeyt de de ure E F G H op de [pille I K al zachtkens om, tot datre 
overkant {taet, 'twele zoo zijnde, het opghehouden water looptuytOP beyde de 
zijden der fpille, en doet {yn {eh uering : Daer na de twee deuren met haer raem 
open ghell:elt zijnde,zoo moghen de Schepen met fiaende mall:en daer deur varen. 
Noch ll:aet t' aenmercken > dat den loop des waters belet gedaen wort met des raems 
twee overeyndfiaende zijden A D en QJ, metfgaders de diél:en der twee fpiI­
deuren die overkant (!:aen, en 'tgat der Sluy[e zoo veel verkleenenals diet'zamen 
bedragen: Dit belet kan gheweert worden mette ramen (als 'twater op (yn loop is) 
teghen firoom open te treeken of winden,'twelc lichtelic ghefchieden kan,om dat-
tet water dan van achter en voren even hooch is. . 

Maer 



- 123 -

103 

water having risen to its highest level, presses against the inner side of the gates 
and the shaft is on the outside with its catch closed, the entire door EFGH has 
great strength, so that it is able to resist the pressure of the water without giving 
way, for the three sides IE, EH, and HK press against the rabbets of the frame, as 
said above, and the si de FG against the shaft LM; moreover the two rods MN and 
OP of the shaft make for greater rigidity pressing against the outside of the 
sluice doors. What I have said here of one gate, also 110lds for the other, i.e. it 
has a similar frame, pivotted sluice dOOf and shaft. 

We should add that the sluice doors need not be higher than the water with which 
we want to scour, that is from D to A, but because the gate frames themselves 
should be a bit higher, to wit as high as the dike in order to resist exceptional 
floods, such as occur seldom, the rest (of the gate) from A upwards can be 
made of solid beams, such as S and T, in order to give the frame ABCD strength 
to prevent its distortion, which might easily occur if this stiffening were not 
present. . 

Discussing now its use, if we assurne that the inner water is at its highest and 
the outer water at its lowest, and we want to open the doors to scour, we have but 
to lift the catch at N and make the gate swing round in the way we open other 
swing-gates, whereupon, the side FG being clear of the rod LM, the sluice door 
EFGH will pivot slowlyon its spindie IK until touching the opposite side; this 
being so, the water flows out on both sides of the spindie and performs its scouring 
action. Then, the two gates and their frame being opened, the vessels with upright 
masts can pass through. We should add that the flow of water is impeded by the 
two upright sides of the frame, AD and QR, and also by the width of the two 
loek-gates which are at right angles and reduce the opening by their joint width. This 
obstacle can be overcome if the frames, when the water flows, are opened or 
hoisted against the current, which can be achieved quite easily, because the water 
is equally high behind and in front. 
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Maer om nu te zegghen hoe deren grooten vonde fyn oorfpronc ghenomen 
heeft, zoo is te weten datter eerft inden Brie! ghemaeét wiert een fpildeur, diens 
hee1en onderkant zoo wel van' t grooefte deel als van' t kleenfte ~ fteunde eeghen een 
fponde gewrocht in een raem,we1cke fpildeur daerom met een yfer reet[chap opge~ 
wonden wi~ zoo hooch tot datfe onder vande fponde vry was) 'twelc mocht zij1\ 

ter 
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But in order to tell how thisgreat invention originated, it should be known that 
a pivotted sluice door was first constructed at Brielle, the lower side of which (the 
smaller and the larger wing) rested against a rabbet in a frame, which sluice door 
was therefore hoisted with an iron winch until it was clear of the rabbet below, 
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ter hooghde van ontrent 3 duym, want alfdoen keerdefe van zelfs om, loofende 
haer vvater. 

En wanter tot die tijt (ghelijc ooe noch teghenwoordelie) onder Meefier Tim­
merlieden veel ghezeyt wiert van fchuerende Sluyfen, om Schepen met fiaende 
mallen deur te varen ,zoo ill: ghebeurt dat ie van die fiof ter fpraec komende met 
Adriaen Ianfz overleden Stadtmeefrer van R onerdam , cn Comelis Dircxfz M uys 
overleden Stadtmeefier van Delf, de van onS dricn zeyde wat verdocht te heb· 
ben,dat hy meende goet te weren, en 'overq uamen met malkander dat eIc [yn vonde 
verklaren zoude, met voorwaerde, dat zooder profijt of [chade af quaem ) dat wy' r 
ghelijckelic deelen zouden, en malkander behulpich zijn. Den vondt van Adriaen 
lanfz was) dat hy in plaets van't opwinden der fpildcur uyt de fponde, (als inde 
voorfchreven Sluyfe ten Bride) vervoechde daer aen een draeyboom, als hier bo­
ven ghezeytis(maer niet ghefie1t in een opengaende raem) met eenighe ander ver­
andering diehydaerin brocht. 

Myn vont was van 2. fieecdeure,elcke met een optreckende deur na de gcmeene 
manier,ghelijc de volgende 6 Form aenwijft, want daer deur varen konden groote 
Schepen metfiaeode maften, en fchuering ghedaen worden indrooghe Havens. 

6 F 0 1\ M. 

8 Comelis 
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which was about three inches, for then it would pivot automatically; spilling its 
water. And because at thattime (as also at present), Master Carpenters of ten 
spoke about scouring locks, which would allow ships with upright masts to pass 
through, as I discussed this matter with the late Adriaen Jansz, Town Carpenter of 
Rotterdam and with the late Cornelis Dircxsz Muys, Town Carpenter of Delft, 
each of us three said he had invented something which he thought useful, and we 
agreed that each of us should explain his invention on condition that if profit 
or loss should result, we were to share it equally and cooperate with each other. 
The invention of Adriaen Jansz was that instead of the sluice door being raised by 

. winding from its rabhet (as in the above-mentioned sluice -at Brielle) he added 
to it a swing-gate, as described above (but not placed in a frame to he opened), 
with a few minor changes which he made. 

My invention was that of the two swivel-gates, each with avertical sluice-door to 
he raised in the usual manner, as is shown by Figure 6 for through· it could sail 
large ships with upright masts, and dry harbours could he scoured. 
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Cornelis Diedcfz vondt was,ghelijc mette volghende gronttc~ekcning aenghe­
wefen wort: Laet A B en B C beteyekenen twee puntdeuren,t zamen komende 
aenden punt B : En noch een ander paee puntdeuren, als DEen F G, tuffchen 
welcke komt den voorfehreven punt B. Voortzijnder twee {leeken, d'een by D, 
d'anderby F:Opde zijde H is hetleegh afgheloopen buytenwater,en op de zijde 
van I het hoogh opgehouden binnenwater. Om nu d' opening defer Slu}'fc te vcr­
klaren,zoo is eerllelie tewèten dattct water inde twee driehoceken A E D, CG F, 
Haet ter hooghdc van't hooghLle binnenwater I, waer me de twee deuren D E, 
F G perlfen teghen den pUnt B dcrtwee deuren A B, C B, die dacrom t' zamen 
mettenaHderen ge{]oten blijven; Maer het water der voorfchrcven twee driehoee­
ken A E D, C G F, uyrghelaten zijnde deur de twee llecken by D en F, zoo 
Cn ilfer dan gheen perfiing teghen de twee deuren DE, F G, als te voren, maee 
komt tegen de twee deuren AB, C B, die daeromopen gaen, en d' ander twee deu­
ren DE. F G, ooc open dringen, loofende alzoo 'twater dat de fchuering maeêt. 

7 F 0 R M. 
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Cornelis Diericsz' invention was as is shown in the foIlowing ground-plan 
(Fig. 7): Let AB and BC represent two swivelgates meeting at the point B, and 
another set of swivel gates, DE and FG, between which faIls the said point B. 
Furthermore there are two ground sluices, one at D, the other at F. On the side 
H there is the low outer water and at I there is the inner water that has risen to the 
highest level. In order to explain the opening of this loek, it is first to be known 
that the water in the two triangles AED and CGF is at the same level as the high 
inner water I, owing to which the two doors DE and FG press against the point 
B of the two doors AB and CB, which therefore remain closed with the two others. 
But when the water of the two~above-mentioned triangles AED and CGF has been 
drained by the two bypasses at D and F, there is no longer any pressure against 
the two doors DE and FG, as before, but against the two doors AB and CB, which 
therefore open and also force open the two doors DE and FG, thus spilling the 
water that will effect the scouring. 
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V A N S T I! 11. C T Ii • 0 v. Jl 

Maer om de ghefialt van die openfiaende Sluyfe te vertoonea ) zoo teycken ie 
daer af defe 8 Form. . 

·8 F 0 R M. 
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De bovenfchreven manier van Adriaen Ianfz, wiert daer na verbetert door 
Adriaen Diericxfz Timmerman tot Delf, en vervoccht in t\Vee (lekende fpildeuré, 
ghelijc voren verklaert is door de 5 Form, daer afh em by de Hooehmoghtl1dt Httrm 
Stalt" Daroy verleent wiert, van die alleen te moghen maken : Na de zelve wijfe 
jlfer twee ghefielt tOt Maeflandtiluys ; en noch een te Hellevoerlluys. 

Maer na de manier der 7 Form ilfcr drie ghema«."tt ; een te Vlaerdinghen , d' an­
dertot Schiedam, de derde tot Wijnnocxberghen in Vlaender. 

Doch allfer ghefchil vvaer vvelcke defer twee manieren de bell:e is,en dat ie myn 
ghevoelen dacrafzeyde, het zelve zoude zijn de fpildeuren der 5 Fonn my voor 
({'ander te bevallen: Ten eerl1:en, omdat eIc der vier deuren vande 7 Form, on­
uent noch eens zoo lanc ghemaea vvorden,als ekke der fpildeuren vande 5 form, 

n ~ uyt 
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But in order to show the appearance of the opened sluice doors, I draw thereof 
this Figure 8. 

The above-mentioned type of Adriaen ]ansz. was later improved by Adriaen 
Diericxsz, Carpenter at Delft, and incorporated in two mitred swivel-doors, as 
explained earlier in Figure 5, and in this form he obtained a patent on it from the 
States General, which allowed him to make them exclusively. According to this 
patent two were built at Maeslandtsluis, and another at Hellevoetsluis. 

But according to Figure 7 three were built: one at Vlaardingen, the other at 
Schiedam, and the third at Wijnnocxberghen in Flanders. But if it were queried 
which of these two types is the best, and if I were to give my opinion on this 
point, it would be that the· swivel gates according to Figure 5 please me better 
than the others. Firstly, because each of the four doors in Figure 7 has to he 
made twice as long as the swivel gates of Figure 5, because the angle DEA in 
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uyt OOrzacc dat den hoec als D E A inde 7 form, zeer plomp moet weren om die 
te konnen open doen, vvelcke opening onmoghelic zoude zijn, als dien hoec recht 
vvaer, zulex dat de deuren zoo lane vallen als de Sluyfe vvijtis, 'twelc tot Schiedam 
is van ~o voeren, daer in die plaets de fpildeuren mer haer raem eIc maer en behoe­
ven ontrent 16 voeten. De groote langde der deuren veroorzaeél groot ghewicht, 
zulex datmenfe tOt Schiedam doet gaen op koper fehijven inden onderkant vande 
ramen der deuren ghewrocht, en draeyende op yfer platen, gcleyt int Il:ortebedde: 
lndervoeghen, dat alfmen fpildeuren zoo lane vvilde maken, de Sluyfe zoude on­
trent noch eens zoo vvijt konnen vallen. Ten anderen is her openen der Sluyfe aI­
leenlic met ecnklinckeop te lichten, veel bequamer als d'andet manier. 

2- H 0 0 F T S T V C, 
Vande rverflijlling der gronden ',htn S luyfen en Beeren. 

N Adien hier gezeyt zal vvorden van Beeren, die zommighe noemen Doda_ 
nen, eenige Oaudané,ander Daudeynen,ooc Audanen,en dat haer beteye­
kening aen velen onbekent mach zijn,zoo zal ie daer af eerll: wat verklaring 

doen: De Il:eenen gl'll:ichten diemen inde Stadtsgrachten leght om Rivierkens tuf­
ièhen beyden deur te loopen, ooc om twater inde grachten op te houden, hebben­
de boven een fcherpen kant gbclijc den rugge van een Swijn;tweIcmen gelubt zijn­
de,Beer noemt,ZOO vvordenfe Beeren geheeten: En vvantfe ooe gelijckenis hebben 
metten rugghe van een Ezel, zoo noemenfe de Franfoyfen Dodanes, dat is, dos de 
a(nfs ,beteyckenende Ezels rugghen ,daer af door 'tmisbruye dat van uytheemfche 
vvoorden ghemeeneJie valt, by de Duytfchen ghezeyc vvordt Daudanen, en ooe 
Daudeynen, en Audanen. 

Die naem dan verll:aen zijnde, zoo is te weren, dat hoewel in defe Landen de 
gronden van Sluy{en en Beeren met goede voordaehtiçheyt en groote koll: ght­
maeél vvorden, nocht:lns en heeftmen totghecn zuIekea zekerheyt konnen ghera­
ken, dat daer af niet dicwils groote onghevallen en ghefehieden, deur de hooghe 
vvateren, daet' de gronden zomwijlen zoo me vveeh ghefpoelt vvorden, dat de 
Sluyfen vruchteloos ligghen, de Beeren omvallen, ooe neerwaem zincken diep 
ondervvater het landt v"rdrinckende. Maer nadien dit zoo ghebeurt met Stuyfen 
die op veel na zukken breede diepte en fchuering niet en hebben, als defe voorge­
nomen fpiHluyfen, daer de grootll:e diepll:varende Schepen zouden deur komen) 
zoo mocht ymant niet zonder reden twijffelen, of de fe onvoIkomenheyt der gron­
den niet oorzaec en mocht vvefen, van eyndic niet te konnen volghen ' tghene men 
verwacht: Maer want myn ghevoc1endaer afandersis, zoo zal ie om 'tzclvevve1 
te verklaren, eerll: befchrijven d' oorzaec der ontgronding, op dat door kennis van 
dien defe manier van verll:ijving te betervooreganc mocht nemen. 

Laet tot dien eynde A Il:antteyckening zijn eens Il:eenen Beers , B het buyten­
water, C het bjnnenwaterof de gracht, 0 E den grondt daer den Beer op light. 
Dit buytenwater B komende tot by het opperll:e des Beers als aen F, ghc1ijét alte­
met ghebeurt, zoo zijnder tweederley voornamclicke oorzaken die hem doen om­
vallen : D' eerll:e de diepe fehuering die met zuIeke onghewoonlicke hooghe VVl.­

teren zomwijlen komt aenden voet des Beers, daerte Voren gheen en was: Defe 
fehuering dieper vallende dan het Il:eenwerc des Beers, en daer na onder den Beer 
komende, zoo wort hy omgronr,en valt om I En hoewel zuIekc fchuering niet Cil 

ghebeurt alfmen den Beer achterwaerts leghr, zoo verre vande mondt des grachts, 
datter gheen Il:room der Rivier teghen en loopt, zoo iffer alrdan met 1eegh vvlter 
een drooch eynde grachts vanden Beer totté mont,hinderlic totte Il:créte der Stadt. 
D'ander oorzace is de perf1ing, die met zuIe ongewoonlie hooch vvater zoo uyter 
maten Il:ere vvordt 1 dat de fyping des hooch vvaters onder den Beer van B door 

D E,tot 
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Figure 7 must be very obtuse to open the doors, which opening would become 
impossible if the angle were right, so that the doors would be as large as the width 
of the chamber, which in Schiedam is 30 feet, since in that town the swivel-gates 
with their frame are but 16 feet each. The great size of the doors eaus es heavy 
weight; therefore at Schiedam they are made to pivot on copper discs, fixed to the 
lower part of the frames of the doors and turning on iron plates inserted in the 
foundation bed. Therefore, if one wanted to make the swivel-gates so long, the 
locks would become twice as wide. Secondly, the opening of the sluice-doors by 
the lifting of a catch is much easier than the other way .. 

CHAPTER 2 

Of the consolidation of the foundations of locks and dams 

As we shall here discuss dams (beeren) , which some call Dodanen, a few 
daudanen, others Daudeynen and as their meaning may· be unknown to many, I will 
first explain this a little. The stone dams which are laid in the town-ditches in 
order to force small rivers to run hetween them, and also to raise the water in the 
ditches, having a sharp edge at the top like the back of a pig, which, if castrated, 
is called beer, they are called beeren; and because they also resembie the back of 
a donkey, the French call them Dodanes, that is dos des asnes, meaning "back of 
donkeys", on account of which, owing to the usual mispronounciation of foreign 
words, the Dutch say Daudanen, and also daudeynen and audanen. 

This term now being understood, it should be known that though the founda­
tionsof locks and dams are made in these countries with great forethought and 
expense, still it has not been possible to attain such certainty that they will not 
of ten cause considerable difficulties, due to the high waters, by which the founda­
tions are sometimes washed away so that the locks are useless,the dams col1apse 
and sink deep into the water, drowning the land. But as this happens with locks 
having nothing like the depth and scouring of the swivel-gates proposed, which 
allow heavy-draught vessels to pass, one might doubt, not without reason, whether 
the imperfection of the foundations could not be the reason why the expectations 
are not fulfilled; but as my opinion on this matter is different, I wiIl, in order to 
explain it properly first describe the cause of the destruction of the foundations, 
so that through such knowledge this method of consolidation may be achieved the 
better 1). 

Let A be avertical cross-section of a stone dam, B the outer water, C the inner 
water, or diteh, DE the foundation or soil on which the dam is constructed. This 
outer water reaching up to the top of the dam at F, as happens now and then, there 
are two primary causes which may make it collapse. Firstly, the deep scouring 
which, during such exceptionally high tides, may sometimes take place at the foot 
of the dam, where before there was. none, the scouring taking place at a greater 
depth than the masonry of the dam, and then penetrating beneath the dam, its 
foundation is washed away and it collapses. And though such scouring does not 
take place if the dam is built so far back from the mouth of the town-ditch that the 

1) Stevin uses the word verstijven (tO stiffen, to render rigid). 
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DE, tOt int lcegh vvater C, de macht krijcht het zandt te bewc"hen, 'cwelc dJer 
toe komende, de bcweghing VVort flracx grooter en grooter, vo~rtgaende ghclijc 
den brant inde huyfen ,die met een kleen vyerlcen beghinnende, tcrflont vermeer­
dert: lnder voeghe~, dat den gront vvechfpoelende, dell Beer vvort krom te fiaen J 

. te breken, en zomwl)len vvd heel onder vvater te zinckcn. Acn zommighe Becren 
ghebeuren defe twee oorzaken t'zamcn, die hen dan te lichterlicker doen vallen. . 

Aengaende heyinghe van palen deur mollers tot verllijving des grondes der 
Beeren, daer"Je en vvorden defe twee onghevallen niet voor~omcn; ghel11erét 
de vvechfch uenng van het zandt , met(~aders de deurperffing des vvaters, evenwel . 
[yn voortganc neemt tuffchen de palen: Zukx dat d' oorzaec derrr ongevallen meer 
fchijm te komen door datter geen befiandigen reohel gevonden en is, -dan door fau­
te van d' A enllem ers en Wercliedé, die zomwijlc~ t' onrecht befchuldicht vvorden. 

1 F 0 R. M. 

D :u 
Maer want Inen dere twee onghevallen beter kan voorkomen, dan myns wetenc; 

tot noch toe ghefchiet is, en dat met ingheheyde palen, die aen malkander inde 
langde ghehecht vvorden met fvvaluefieertCll, zoo fid ie daer afhierdefe 2 Form, 
waer in verlhen vvort de brecde eens fvvaluefleerts te vvefen omrent het derden­
deel vande diéèe der plel, de onderfie eynden zijn {chuyns afghehouwell) om e1d:c 
plcl int heyen altijt te doendrucken teghen de pad dieder ghcheyt is. 

Merél: noch, dat hoewel defe palen om de ghevoeghelicheyts vville vierkant 
geteyckent zijn, nochtans vry te fiaen,alleenlic de twee zijden daerde fwaluelleerc 
en groeveaen komen, plat te maken, latende de boom{che rondrheyt van d':mder 
twee zijden blijven, omalzoo meer hours te behouden, met minder kofl van ar­
beyts loon. Ten anderen mach men de fwaluefieerten van belOnder houten reghe­
len maken, die naghc!ende teghen d'een platte zijde der pad, en teghen d'ander 
zijde twee bezonderghenagclde reghds ,die de groeve tulTchen beyden begrijpen, 
vvant alzoo heeft de pad op de twee zijden meer hout,met minder koft van arbeyts 
loon, dan of de reg hels door afhouwing van het hout der pad ghemaeél: waren. 

De voorfchrevcn palen mach men nemen van vuyren maf!:en, want die zijn bnc, 
reeht,onder water als onverganckelic , en van kleenen prijs. Noch is kcnndie, dat 
zouden de ghenv:lludl:eerte gronrpalen aen malkander houden na 'tbchooren,zoo 

. moeten{e onder en boven even die weren , maer de boomen walfen boven dun der 
dan beneden, 'twele Oorzaee zoude zijn(alflèr niet teghen voorzien waer)van op't 
didle eynde zoo veel te moeten afhouwen,als die meerder diél:e vereyfchte,'twelc 
de palen zeer zoude verl\vacken, en tot meerder kof!: van arbeydts loon flreeken: 
Maer om die hvarieheyt te voorkomen, machmen de bovenlchreven drie houten 
reghels aen't een eynde zoo veel dicker maken als de zake vereyfcht,om den boom 
hael'diéte tc1aten behouden. B :; Om nu 
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current of theriver does not touch it, there will then he at low tide a dry part of 
the ditch from the dam to the mouth of the river, an impediment to the fortification 
of the town. The other cause is the pressure, which at such exceptionally high tides 
becomes so very strong that the percolation of the high water under the dam from 
B through DE into the low water C will be able to move the sand, whièh movement, 
once started, becomes stronger and stronger, proceeding like fires in houses, beginning 
with a small fire but swiftly increasing in size. In this way then the soil, washing 
away, makes the dam lean over, break, and sometimes sink under water altogether. 
With some dams these two causes combine, making them coIlapse more readily. 

Driving piles through gratings 1) in order to consolidate the foundation of the 
dams will not obviate these two difficulties, since the scouring-away of the sand 
and the percolation of the water proceed just as weIl between the piles. Thus the 
cause of these diffiailties· seems to he the fact that no fixed rule has been found 
rather than the mistakes of contractors and workmen, who are sometimes blamed 
unjustly. . 

But because these two difficulties can be avoided much better than has been 
done up to now, as far as I know, and that with piles driven in, which are dove­
tailed together over their fuIl length, I show this in Figure 2 in which the width 
of a dovetail is taken to be about one-third of the width of a pile, their lower ends 
being cut off obliquely, in order to make each pile, as it is being driven in, press in­
variably against the pile already driven-in. 

It is also to be noted that though in the drawing these piles have been represented 
as square, one is left perfectly free to plane only the two sides which have dove­
tails and grooves, keeping the circular cross-section on the other sides, in order to 
save more timher with lower labour costs. The dovetails mayalso be made of 
special wood en strips, which are nailed against one flat side of the pile, and two 
special nailed strips on the other side, which contain the groove between them, 
for thus the pile has more timber on these two sides with lower labour costs than if 
the dovetails are made by cutting them into the pile' s timber. 

The aforesaid piles can he made of pines, for these are long, straight, practically 
indestructible under water, and cheap. It is also clear that if the dovetailed piles 
are fit together as they should, they should he equally thick above and hel ow, but trees 
grow more slender at the top than below, which would then necessarily mean (if 
there were no other solution) that they would have to he cut down as much 
at the thick end as the greater thickness necessitated, which would weaken the 
piles very much and involve greater labour costs. In order to overcome this difficul­
ty, the three above-mentioned wooden strips can he made so much thicker at one 
end as is needed to let the pine keep its thickness. 

1) In order to space them equally? 
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Om nu te verklaren hoe 
met dere ghefwaluddl:eerte 
palen de gronden van Beeren 
konnen voorzien worden,zoo 
fiel ie daer af eedl: de grondt­
teyekening defer navolghen­
de 3 Form, in vvekke A den 
grondt des Beers bediet , vvc­
fende een vierhoee vervangen 
in ghefwaludefieerte grondt­
palen , die in den grondt zeer 
diep gheheyt zijn, en &aer af 
alleenlie de kruynen ghezien 
vvorden, B is het buytenwa­
ter, C het binnenwater , D 
den Dijc : Tghenedat inden 
vierhOC"C A is, als zam, veen~ 
ofbaggaert, vvort uytgehadc 
onder vvater met haeckcn of 
baggaertnetten, ghelijét toe­
gaet met turf, datmen alzo() 
vvd zo voeten diep uyttrea~ 
(ie heb hier ghezcyt onder 
vvater, 'twelc is ten eynde het 
zandt, niet op een vvelle) in 
dien vierhoeckighen put A 
vvorden onghefwaludefieerte 
palen gheheyt, om de metfel • 
rije te draghen zonder zine­
ken, daer na vult men deledi -
ghe plaet[en tutTehen de palelt 
met goede kley • 

. Merd:noehdatdeCen Beer 
op beyden eyndé aen D komt: 
inden Dije, en niet Gechtelic 
daer teghen aen, op dat door 
de vveynicheyr van fiof daer 
niet zukken zijddinghe deur­
perfIing en val1e , ghe1ijeker 
om de vveynicheyt van fiof 
onder den Beer komt, daer 
hier voren af ghezeyt is hy 
de I Form. 

Om 
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In order to explain now how with the aid of the dovetailed piles the foundations 
of the dams may be reinforeed I first give the ground-plan in Figure 3, in which 
Arepresents the base of the dam, being a rectangle enclosed by dovetailed piles, 
which have been driven quite deep into the subsoil and of which only tl?-e tops are 
visible, B is the outer water, C the inner water, D the dike. What is contained 
in the rectangle A, such as sand, peat or slush, is excavated under water with hooks or 
with dredge-nets such as used for peat, which is thus excavated to a depth of as much 
as 20 feet. (I have here said "under water", lest the sand should start to flow). Into 
this rectangular pit A are driven non-dovetruled piles in order to support the 
masonry instead of mattresses; then the empty crevices· between the piles are filled . 
with good day. . 

It is also to be noted that this dam penetrates into the dike at D at both ends 
and does not just lean against it, lest because of the modicum of earth there should 
be such a percolation as there may arise underneath the dam through the modicum 
of soil, as we have discussed for Figure L 
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Dit zoo zijnde, op deren gronde wort den ll:eenen Beer ghemetfe1e, daer af de 
fiantteyclcening is als defc 4- Form uytw ijll: ,in vvelcke ABC D E F zijn van 
bereyckening als inde I Form) vvaer by noch ghevoecht zijn de ghefwaluefteerte 
grondrpalen B G, eH: Inde zelve kan men zien de bovenfchreven t\Veeoor­
zaken voorkomen te vvefen, vvant voorden Beer fchoon al een fchuering gheko­
men zijnde van 20) ~o, of 40 voeten diep, en dat de palen noch drie of vier voe­
ten int zandt blijven, zoo en kan den Beer niet ontgrondt worden, maCr blijft 
flaende: En na dien hooghen firoom is ghemeenelic de Rivier van zelfs gheneychr 
weerom zant in de diepte te brenghen ghelija: te voren was. Aengaende de tweed­
de oorzaecvandewechperffing des grondts, die is hier ooc verhindert, want zou­
de het zandt onder den Beer cenighe deurfyping krijg hen , dat zoude moeten zijn 
onderdeghefwaluefteene grondtpalen, alsby G en H, maerdat en kan nietvvel 
zijn, om het grootlichaern kley en zant van B tot G, van G tot H, en ooe van 
H tot C opwaerts,.'tweleinzoogrootendieptezoudemoeten beweghen: En 
al waen ooc van B tot by G wech ghefchuen, zoo en zQude de groote menichte 
zams van B tot H, en van H opwaert tot C, niet lichtelic konnen beweghen. 

Aengaende ymant nu zegghen mocht, dat wanneer voor de arondtpalen van B 
tOt G, een meerder diepte fch uert dan de palen lane zijn, en cl'e fchuering voons 
komt onder den Beer, den gront wech fpoeIende, dat alfdan den Beer mette palen 
en al datter binnen is zal omvallen. Hier op wort gheantwoon, groot ver[chil te 
vve[en tulfchen een groot als defe, die niet wech fpoden en kan dan met voorgaen­
de diepe feh uering ~ en een grondt die wech [poelt alleenelic deur perffing, zonder 
voorgaende[chuering, als die des ~Forms : Oocmede, datteczeldenghebeurt 
zoo grome diepten te [mueren, als langhe grondtpalen bereyden konnen. 

Ic heb dit myn ghevoelen van langhe dicke ghefwaiuefteerte grondtpalen vvd 
verhaelt teghen eenighe Ingenieurs; daer uyt ghevolcht is, dat voor zommighe 
vvaterkant[che wercken in dere Landen plancken gheaaghen zijn 4 of 5 voeten 
diep, en alleenelic twee duym die , met meskanten in malkander ghevoecht, maer 
zulcke plancken en konnen den heybloc niet verdragen, om tot behoorlkke diepte 
ghefleghen tc worden, myn meyniog is van zukke ihefwaluefteerte grondtpalen 
als ie voreg vc:rklaert heb. 

Ditghe-
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Dit ghezeyt zijnde vande gronden der Beeren, ie zal nu komen rotte gronden 
der Sluyfen, llellende tot dien eynde de grontteyckcning de{er 5 Farm, die als de 
:; Fonn oae befiact in rijen van.gheheyde grompalen , (welverftaende datter noch 
'lOO veel Ollghe~valuefteerte palen by moe,en komen, als de diéi:e der mueren en 

C frcyten 
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This being so, the stone dam is' now built on this foundation, as the vertical 
c.ross-section in Figure 4. shows, in which A, B, e, D, E, and F have the same 
meaning as in Figure 1, but to which have been added the dovetailed piles BG gud 
eH. In this we can see that the two above-mentioned difficulties have been avoided, 
for even if ahead of the dam there should occur scouring to a depth of 20, 30 or 
40 feet, provided the piles stick another three or four feet into the sand, no 
destruction of the foundation of the dam can result, but it wiU remain standing. 
And af ter such high floods the river will usually automatically bring sand again 
into the depths until they fiU up. As to the second cause of the washing-away of the 
foundation, this has been prevented as weU, for if there should be some percola­
tion through the sand beneath the dam, this would have to be underneath the 
dovetailed piles at G and H, but this is not very weU possible because of the large 
body of day and sand from B to G, from G to H, and also upwards from H to e, 
which would then have to move at such great depth. And even if the soil had been 
scoured away from B to G, the large mass of sand from B to H and from upwards 
to e would not be apt to move. . 

And if somebody should say that if ahead of the piles B to G there is a deeper 
scouring than the length of these piles, and the scouring would penetrate the dam, 
washing away the soil, the dam and its piles and all between would coUapse, I would 
answer that there is agreat difference between a foundation like this one, which 
cannot be washed away except with previous deep scouring and a foundation which 
is washed away by pressure alone, without previous scouring, as that shown in 
Figure 2; also that it seldom happens that scouring takes place to such great depths 
as our foundation piles can reaeh. 

I have talked over my ideas of long, thick, dovetailed piles with some engineers; 
this resulted in some civil engineering works in these countries being reinforced hy 
driving in planks 4 to 5 feet deep, and only 2 inches thick, being joined with knife­
edges; but such planks can not be pile-driven in order to penetrate to adequate 
depths; as I have explained above, I prefer dovetailed piles. 

The foundations of dams having thus been explained, I will now discuss the 
foundations of locks, and to this end I draw Figure 5, which, like Figure 3, shows 
rows of driven piles (it should be understood that as many non-dovetailed piles 
should be added as are needed for the support of the thickness of the walls and 
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freyten verey[cht, om daer op te ruften) waer in A Is C D de twee kaken be­
dien, en de plaets daer tuffchen begrepen den waterloop, E F G den voordorpel, 
HIK den achterdorpd, AL, C M voorvleughels , de plaets daer tuffchen 
begrepen het voorfte ftortebed, B N, DOde achtetvleughels, de plclcts daer 
tuffchen begrepen het achterfie fionebed;Noch zijndel'de twee rijen L N, M O. 

Dere palen gheheyt wefende, dat zoo wel de bovenfiekruynen als de onderfte 
punten haer behoorlicke diepte hebben, zoo zalmen uythalen al de fiof (ghelijc 
Voren inde ~ Form metten Beer ghedaen wiert) van zant, veen, modder, of zuklC 
alfi weren mocht, en vullen die ledighe plaet[en weerom met kley, eleke tot haer 
bchoorlicke hoochte, te weten den waterloop en tweefionebedden zoo diep blij­
vende als t'befiec verey[cht, om daer op te brenghen de houten vloer en metfelrije, 
maer de twee plaetfen LAB N, M C DO, zoo hooeh van kley als den Dijc. 

Om nu te verklaren de vafiicheyt van zulcken grondt, ie zegh aldus: By aldien' 
men neemt de palen der rije L· M diep te fiaen 40 voeten, zoo volght daer uyt . 
dat al fchuerde het water uytVallende over de zelve L M een put van ~o voeten 
diep, 700 blijft het fiortebed L A E F GCM, en al de refi in fyn vallicheyt •. 
T~ twecdden) al waeet dat met lancheyt van tijdt, de kley begrepen tuffchen de 
voorfchreven ghefwaluefieene gronrpalen zeer diep uytfpoclde ( diemen weerom 
vullen kan) zoo zal nochtans de Sluyfe dicht zijn ,want de deuren toe wefende, 
zoo maken de ghefwaluefieerte grondtpalen over al dicht flor. 

Noch is t'acnmercken, oorboortewefen datmen by'c eyndevan't f1:ortebedde 
legghe groote fieenen, zoo fwaer datre door den val van't water nieten wijcken, 
om daer me den grondt te bewaren, want het konde ghebeuren dattet zandt dieper 
wech ghefchuert wierde, dan de ghefwaludefieerte gronrpalen lane waren, • twdc 
ghcbeurende, den grondt van't ftorcebed zoude wcth Jpodcn, en ander ongheval 
konder uyt volghen. 
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stones), in which AB and CD represent the two jaws and the space between the 
water-channel, EFG the front sill, HIK the rear sill, AL and CM the front wings, 
the space in between the front mattresses (stortbed), BN and DO the rear wings, 
the spaee in between being the rear mattresses, and there are the two rows LN and 
MO. 

The piles having been driven in until both their tops and their lower tips are at 
the right depth, all the soil should be exeavated (as proposed for the dam in 
Figure 3), i.e. the sand, peat, slush, or whatever it may be, and the empty spaee 
should be filled with day, each space to its proper level, i.e. so that the water­
ehannel and the two mattresses remain as deep as the specifieation requires in order 
to build upon it the wooden floor and the masonry, but the two spaees LABN and 
MCDO with as much day as the height of the dike. 

In order to explain the stability of sueh a foundation, I say: If the piles of the 
row LM are taken to be 40 feet deep, it is dear that even if the water seoured over 
the space LM a pit 30 feet deep, the mattresses LAEFGCM and all the rest would 
remain stabie. Secondly, even if in the eourse of time the day in between the 
aforesaid dovetailed piles should be washed away very deeply (and one could fill 
this up again), the loek will nevertheless be dosed, for as long as the gates remain 

, dosed, the dovetailed piles shut out the water eompletelyeverywhere. It should 
aIso he noted that it will be advantageous if at the end of the mattress there are 
laid large stones, so heavy that they will not give way to the fall of the water, in 
order thus to proteet the foundation, for the sand might be seoured away deeper than 
the length of the dovetailed piles and in that ease the foundation of the mattress 
would be washed away and other difficulties might result from this. 
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Merél: noch, dat hier wel ghezeyt is ghewedl: vande verzekering der gronden 
met palen ingheheyt zijnde 400ft 50 voet diep, maer ymandt mocht dencken dat 
zulcx over alonmoghelic is ,deur dien de palen aen't welzand. komende, niet die­
per in en willen. Hier op dient tOt antwoordt z ulcx in defe Landen wel een ghe­
meen zegghen te weren , en ghdooft te worden, maer het is anders daer me ghe­
fielt) want boven aende grontpael ~hewicht ghenoech hanghende, fy worden diep 
deur her wdzant gheheyt zonder daer na op te rijfen of om te vallen. Dit heeft 
int ghebruyc ghewedl: al7.00 ghedaen te worden (mele noch ghedueren mach) 
tot Melving in Pruytlèn ,alwaerden Stadrboumeelterghenaemt meefter Maerten, 
wefendevan Haerlem, my zeyde zul ex gheleertte hebben van een PolcJl<; Arbey-

C 2 der, 
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Note also that we have here spoken of the protection of the foundation by piles 
driven in some 40 or 50 feet deep, but somebody might believe that this is impos­
sible, because the piles, when reaching the sand strata, will not penetrate deeper. To 
this we say that although a common saying in these countries and a common 
belief, yet reality is different, for if a sufficient weight is attached on the top 
of the pile, it will penetrate deep into the sand stratum without afterwards rising 
or collapsing. This has been common practice (and may still be) at Melving in 
Prussia, where the town architect, named Master Maerten, a native of Haarlem, 
told me that he had learned this from a Polish labourer, who drove in piles to-
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der, die benevens ander me heyde , vvdcke ziende darmen op hielt van heyen, om 
datmen aen't vvelzant ghekomen vvas, en niet voorder en konde, zeyde,en toonde 
metter daet hoemen in [Yll Landt dede, 'twek toeghinc met een der palen die int 
vvater laghen te hanghen aende grontpael diemen heyde, ghdijc defe 6 Form uye­
wijft, vvaer by men vèrftaen mach,dat hoemen meerder gewicht aende pad hangt, 
hoe beter voonganc, want men houdt daer me niet alleenelic 'tghene men met eIc­
ken llach vvint, maer boven dien gaet de pae1 ma deken llaeh te dieper in. 

6 F 0 R M. 
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Daer wiert jnt helegh van 0 Rende ghebruytl een manier van palen int :zandt te: 
lrijghen door vvriggheling , te vveten trecldng met tOll~en te~ eender en ter ander 
zijde, en dat zonder ftilhouden, tot datfe haer behoorhcke diepte hadden, vvant 
ZOO Jaoghc flil fiaendc dattet zandt fya zate ghenomen heefr, men kan de pael ~er 

. na ruet 
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gether with others and, seeing that they stopped as they reached the sand stratum 
and could not proceed; said and showed by practice how they did th!s in his coun­
try, which was by hanging one of the piles floating in the water on to a pile that 
was being driven in, as will be clear from Figure 6. lt is obvious that the more 
weight one attaches to the pile, the better its penetration, for not only is the effect 
of each stroke thus preserved, but the pile also penetrates deeper with each stroke. 

During the siege of Ostend a method was USed of driving piles in by wriggling, 
i.e. by pulling with ropes on one side and on another side, and that continually, 
until the proper depth had been reached, for if it is kept still until the sand has 
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na niet weerom beweghen:En Raet noch te ghedeneken, datqe voorfehreven aen­
hanghing van ghewieht aen de pad hier ooe zeer voorderlie is. Defe manier nam 
hae'l" oorfprone daer uyt ,datter vverc by nacht moeR gcfchien , zonder metten val 
des heyblocx ghcrucht te maken, dacr den Vyandt na fchoot: Maer dde palen en 
kanmen met z ulcke wrigghding niet in krijgen, deur dienfe met l\valuelleerten aen 
malkander ghehecht zijn, zulcxdat dit hier alleenelic vermaent WOrt tot ghedach­
tenis; Ooc is re weten, darmen met dcfe vvri~gheling zich niet behelpen en kan 
allferonder het zandt light dari,kley, veen, of dierghelijeke vafte fiof, deur vvelcke 
men de palen heyen moet. 

3 1-1 0 0 F T S T V C~ 
Jnhoudende ghemeenm reghcl, <va11 der Steden nieu manier 'Van 

rvrrjlercking, door fèhuerende spiljluyfèn. 

KORTBEGRYP VAN DIT HOOFTSTVC. 

I N t Kortbegrijp d~fes handels ghezeyt vvefende van't onderfcheyt int geme~n 
mlfchen dlt fen tvolghende 4< Hoofdl:ue , zoo zullen de belOnder Opfchnf­
ten der voorbeelden van dit ~ Hooftlluc dusdanieh zijn. 

1 Voorbeelt, 'Van een Stadt aen' t jlrandt gheleghen , dMr de Duynen of 'Dijeken 
op beyde ~jdcn teghen de )/)Jt/.Ilen aenkfJmen, e~ <verbetering 'Vet'Cyfcht. 

1. Voorbeelt , 'Vande 'Verbetering der Stadt des IVoorbeelts, deu1· het legghm 
f"O.;an t17)/ee spiljltryfèn. 

:J Voorbeelt, 'Van' tleggllen der raw!inl-uaor de S piljluyfèlZ. 

4 Voorbeelt ~ <"Van' t legghen der V Vatermolenl ne)Jenl de S luyfen > en der ra')le­
linl 'Voor bcyde l ~men, metten oorboor daer uyt 'Volghende • 

" 
$ Voorbeelt) 'Vande meerder jlerEle , en ander bequaemhed.m, die de <"Voor[chre-

11en S tadt /{rijcht door het omgra1Jen 'Van noch eengracht. 

6 Y oorbeelt, inhoudende fchuering der grachten 'Van S !eden niet aen jlrandm 
gheleghen als de <voorgaende , maer zoo 'Verre daer af, datmen tuJfcheu bey­
den kan Legher jlaen. 

7 V oorbeelt , <"Van fchuering diemen doen k.4n in grachten 'Van Steden, gheleghen 
aen Zee of groote Ri)/ieren zonder ebbe en <vloet. maer hebbepde een fr../eyn 
Ri'tJierken dat aen de Stadt komt. 

gVoorbeelt, 'Van fchuering diemen doen kan met een groote be"Vaerlickf Ri'tJier, 
zonder ebbe en 'Vloet, ooc ~nder k./cyne Ri'tJierk.ens aen de Stadt komende. 

9 Voarbeelt, inhoudende fchuering d~r grachten 17an Landtjleden 11erre 1Jan Zee 
of1Jan groote bc'tJaerlick! Ri'Vieren , mllef hebbende een /{lcyn onbe"Paerlic Ri-
1Jjerken Jatter am k.omt. 

C 3 10 Voor-
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settled in its place, the pile cannot be moved anymore. It should also be remembered 
that the above-mentioned loading of the pile is also most advantageous here. This 
method arose from the fact that the work had to be done at night, without making 
a noise with the pile-driver, so that the enemy could aim and shoot. But our piles 
cannot be driven in by such wriggling because they are dovetailed, so that we have 
mentioned it here only for curiosity's sake. It is also to be noted that one cannot use 
the wriggling method if beneath the sand there should be light slush, day, peat, 
or other solid matter, through which the piles have to be driven. 

CHAPTER 3 
Containing the general rule of the new manner of fortifying towns by means of 

seouring pivotted sluiee loeks. 

SUMMARY OF THIS CHAPTER 

In the summary of the treatise we have dealt with the general difference between 
this third and the following fourth chapter; the special headings of the examples 
in this third chapter will be as follows: 

Example 1, of a town on the seaside, the dunes or dik es eoming up to the walls 
on either side, and improvement being required. 

Example 2, of the improvement of the townof Example 1, by the eonstmetion 
of two pivotted swivel-gate loeks. 

Example 3, of the construclion of the ravelins in front of the loeks. 
Example 4, ot the constmetion ot water-miJls hy the side ot the loeks, and ot 

ravelins for both, and the advantage resulting from this. 
Example 5, of the greater strength and other advantages whieh the above­

mentioned town aequires by the digging of another diteh .. 
Example 6,eontaining the scouring ot the ditehes ot towns not on the sea-side 

like the preeeding, but so far from it that a camp might be Pitehed between them. 
Example 7, of the seouring of the ditehes of towns on the seaside or large non­

tidal rivers, having a smal! river co ming up to the town. 
Example 8, of the seouring that might be brought about with large, navigable 

non-tidal rivers, even without smalt rivers coming up to the town. 
Example 9, ot the seouring of ditehes of inland towns tar trom the sea or large 

navigable rivers, having a smalt non-navigable river eoming up to them. 



- 150 -

o Dodimtn, 
.Lot', dos de 
atil ••• 
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10 Voorbèelt, 'lJdnde -verbetering Jer Houders ofBoefems,diemen ten platten Ltt1J, 
de ghebruJél, ,00 tot fchuering der Ha'lJms, /fIs tot drooghing der Landen. 

11 Voorheelt , 'Vande fchuering der Vacrden door rvenen daermen Turffleeél. 

12 Voorbeelt, 1:>ande manier der bequame fèhuering 1:>ande VaerdentuJfchen t'lJ'lJee 
Eylanden, oftuJfchenrvttR landt en Eylandt daerebbe enrvloet 14. 

I VOO R B E E L T, 
Van een Stadt aen'! ftrant gheleghen, daer de Duynen ofDijckenopbeyde zijden 

teghen de'lJ'lJaUen 4en Aomen, en 'Verbetering rvereyfèht. 

L Aettotdieneynde A defer I FormeenStadtwefen,ligghendeaen'dlrant 
B, zuJcx dat de Zee of groote Rivier C die ebbe envloet heeft, met haer 
hooch vvater daer teghen aen flact, zonder tuffchen het vvater en de Stade 

plaets te zijn daermen mach Legher fiaen : Met D en Evvorden beteyckent de 
Duynen of Dijcken op beyde zijden teghen de Stadtwallen aenkomende .. Zooda.. 
nighe Steden hebben tot noch toe het ongheval ghehadt ,datmen die niet behoor­
lic en heeft konnen verftercken ,om datmen ter plaetfen van D en E gheen deur­
gaende grachten maken en kan, vvant daer zandighe Duyncn zijnde, de diepte die:' 
mender in graeft en kan niet blijven, maer vvordt terftont door het Zeewater met 
zandt gevult ter hooghde van't ftrant ,vvaer op de vvinden noch meerder hooghde 
Van Duynen brenghen. Maer ter voorfchreven plaetfen van D en E Dijcken zijn­
de, die teghen de vvallen aenkomen, fy vervullen de grachten: En daer fchoon ftee­
nen It Beeren gheleyt werende, ghelijc gheteyckent zijn by F en G, zoo ia van 
daer af als langs het ltrant van F tOt G drooghc) voomameliç m« leeghe VYateren 
enaflandighe vvinden. 

Om 
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Example 10, of the improvement of the basins or reservoirs used in the country, 
both for the scouring of harbours and the drainage of land. 

Example 11, of the scouring of the canals through the moors where peat is cut. 
Example 12, on the methad of the proper scouring of the channels between two 

islands, or bet ween the mainland and an island, if there is ebb and flow. 

EXAMPLE 1 

Of a town on the seaside, the dun es or dik es coming up to the walls on either side, 
and improvement being required. 

For this purpose let A in Figure 1 be a town on the shore B, in such a way that 
the sea or large river C, being tidal, at high tide reaches it without there being 
space between the water and the town where an army might camp: D and E 
represent the dunes or dikes coming up to the town walls on either side. Such 
towns up to now had the disadvantage of having no proper possibility of fortifica­
tion, because at D and E no continuous ditches could be dug, for with ·sandy dunes 
the depth of digging cannot be maintained, but is immediately filled with sand by 
the sea to the level of the beach, where the winds accumulate it to form even higher 
dunes. But if there are dikes which come up to the walls in the above-mentioned 
pI aces D and E, they fill the ditches. And even if stone dams are laid there, as 
shown at F and G, the beach will be dry there from F to G, especially at low tide 
and with offshore winds. 

In order to remove these disadvantages in the town of Example 1, I will now 
explain my above-mentioned plan, first giving examples of little expense and great 
ease, then of greater expense, in order to make the choice of~ the improvement 
depend on the extent of the requirements and the financial means available. 

EXAMPLE 2 

Of the improvement of the lawn of Example 1;. by the construction of two· 
pivotted swivel-gate locks. 
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24 N J E V WEM A N I I! R I! 

Om de[eonghevallen vande Stadt des I VOOl"bedts te verbeteren ,zoo zal ie nu 
myn bovenfehreven voornemen verklaren,ftellende eerft voorbeelden vande kleen~ 
fie koft, en meclle lichtichcyt, daer na van meerder kofi, om nagheleghentheyt des 
noors en der middelen van ghelt, zich int verbeteren te moghen richten. 

2 VOO R B E E L T, 
Vande rverbetáing der Stadt des I Voorbeelts ~ deur het 
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" legghen rvan t17)1ee SpilJluyfel1. 
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M En zal de twee Beeren F, G, des I Voorbeelrs vvech doen, en GeIlen 
by elcke dier plaetfen een Spilfluy{e, wijt neem ie 50 voeten, met twee 
pa er deuren, als in defe z Form ter plaets des Beers F de twee paerdeuren 

H en I: En ter pl:tets des Beers G de twee paer deuren K , L , vvefende van form 
ghelijc het Sas tot VlifIinghen, dat breet is 40 voeten 10 duymRijnlantfche maet, 
hebbende ooc twee paer fieecdeuren : Voort zalmen' t van die deuren af tOt aen'c 
vvater der Zee of Rivier deurgraven zoo verre het noodich is, ghelije aenghewefen 
wort merte twee graehtkensof Havens M N , a P, wekke zoo gheleyt zijn, 
dat by aldienfedoor 'tghedaeht voortghetroeken vvaren tot datfe malkander raee­
ten~zouden een reehrhoec maken, en dit tot zukken eyndeals ie hier na zegghen 
%a1. Ooc is te vveten, dat dere twee Havens met hoofden dienen bezet te wefen, 
zoo lane alGnen den noot bevint te verey{f~hen, om de Havens in die form te blij­
ven, en int firant beter fchucring te maken. 

Dit zoo zijnde, ie zal nu 'tgebruyc verklaren: Het hoogh water des vlo ets mette 
ghe!1otcn deuren H L opghehouden zijnde, en daer na het buytenwater merre 
ebbe ten leeghfien ghekomen wefende, zoo zalmen d' eenmael de fpildeuren L 
openen,en H toelaten,en zalalrdan al het opgehouden water desgrachts HOL 
uytloopen door de deuren L, fchuerende het grachtdee1 Kap, een andermael 
zalmen de deuren H openen, en L toelaten, en zal alfdan het vvater des grachts 
L 0 H uyrloopen deur H, fchuerende het grachtdeel I M N , en boven dien 
zal de heele gracht gefchuerr vvorden, om dattet vvater zeer fiercken (troom heeft. 
Noch fiaet hier t' aenmercken, dat hoewel om de fierckc ll:rooms wille inde gracht 
goede fchuering komt, datfe nochtans daer zoo gheweldich niet en is als inde twee 
buytenfte graehtdeelen of HaVCllS H M N , L 0 P, overmirs darretvvarer daer 
in van hooghe inde ledighe lecghte valt : Maer om zulcke manier van fchuerinp 
ooc inde gracht te krijghen , dat Wort aldus ghedaen : Het vvater mette ebbe inde 
gracht ten 1eeghfien ghckomen zijnde, men zal de deuren K, I, toedoen, daer na 
het buytenwater metten vloet ten hooghfien ~hekomen wefende, zoo .zalmen het 
een paer deuren ie neem ropenen, en zal alfdan het hooch buytenwacer vallen iil 
de ledighegracht, daer 111 veel dieper fchuerende dan.na d'eerfte vvijfe : En hoew cl 
hier me het zant ghebrochtvvort van H over 0 na K, aldaer vergarende zonder 
voor dat mael uyt de gracht te gheraken, om dat K ghenoten blijft, zoo kan dat 
daer na metter hooch grachtwater op leegh buytenwater uytghefchuert vvordcn 
door L, na de manier als voren ghezeyt is. Zukke wijfe van dieper fehuering des 
grachts d' een mad met opening der deuren I blijvende K ghe!1oten, mach een 
ander mael ghedacn worden met opemng det: deuren K. blijvende I ghe!1oten. 

Met defe manier is de Stadt gantfchelic in VVatel· omvangen, zonder de drooch· 
ten aende Beeren F G te hebben, vvant in tijt van noot de deuren open ghellelt 
zijnde, en met ftercke aoten teghen de zijden vaft ghemaeéi, lOC) iffertot die piaets 
de breedde van ,0 voeten grachts van grooter diepte, al in ooc op leegh buyten. 
water, vvaerbenevens noch t'aenmerckcn ftaet ,datvoord.efe Sluffen tot meerder 
verzekertheyt moghen ravelins gheleyt vvorden, daer af ic int ~ Voorbeelt verkla­
ring zal doen. 

N och mach hier tot voorbeelt dienen, dat bykans door zukke mänier van doen 
de Stadt aftende de vall:icheyt kreech,d:ter me fy het vermaert langduerich belegh 
weerll:ont, want te voren vvaft (ghelijc zoodanighe Steden ghemeenelic zijn) een 
krancke plaets, die mettet deurfieken van haertwee uyterfie -zandighe eynden haer 
fteréte bequam. 

N och is te weten,dat boven de fierae die defe Stadtaldu5 krijcht) zoo is zulcke 
D gracht 
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The two darns F and G of Figure 1 should he removed and in each of these 
places pivotted loeks should be built, whose width I take shall be 50 feet, with 
two pairs of gates, as in Figure 2, in the place of the dam F, the two pairs of 
gates H and I; and in the place of the dam G the two pairs of gates K and L, 
having the form of the Loek of Flushing, which is 40 feet 10 inches (Rhineland 
standard) wide and also two pairs of mitred gates. One should also dig from these 
gates up to the sea or river, according to need, as is shown with the two ditches or 
harbour MN and OP, which are built in such way that if they were produced 
in imagination until they touched each other they would include a right angle, this 
for the purpose I will explain below. The two harbours should also have piers, as 
long as is found to he needed, to keep these harbours in the same form and· to 
cause better scouring in the beach. . 

This done, I will now explain the application: The water of the high tide having 
been dammed up by the closed gates H and L, and the outer water having fallen 
to the lowest level at low tide, at one time the swivel-gates L should he opened 
and those at H kept shut, and then the pent-up water of the ditch HQL will flow 
out of the sluice doors L, scouring the part KOP of the ditch; at another time the 
doors H will be opened and L kept shut, and then the water of the ditch LQH 
wiU flow out of H, scouring the part IMN of the ditch, while moreover the entire 
ditch will be scoured, hecause the water has astrong current. It is also to be 
remarked that though this strong current will scour the ditch properly, the scouring 
wiU not he as strong there as in the two outer parts of the ditch or harbours HMN 
and Lap, since there the water falls from above into the emptiness helow. But in 
order to obtain a similar scouring in the ditch one should act thus: When at low 
tide the water in the ditch has reached its lowest level, the gates K and I should 
be closed; then, when the outer water has reached its highest level at high tide, a 
pair of sluice doors, say I, should be opened and the high outer water will then 
fall into the empty diteh and samr it to a mueh greater depth than in the first 
case. Although the sand will thus he brought from H via Q to K, accumulating 
there without being flushed from the ditch, because K remains closed, it ean he 
washed with high ditch-water into low outer water through L, as already ex­
plained. This way of scouring the ditch more deeply at one time by opening the 
sluices at I and keeping those at K closed, at another time may he effeeted by 
opening the sluices at K and keeping those at I closed. 

In this way the entire town is completely surrounded by water, without having 
dry places at the dams F and G, for if the gates are opened in times of danger and 
fixed with strong locks to the sides, in this place there is a width of 50 feet of 
ditches of greater depth, even at low tide of the outer water, while it should also 
be noted that the locks can: he better protected by building ravelins in front of 
them, as I will explain in Example 3. 

Furthermore it should be said here that the town of Ostend probably derived 
from this its strength, with which it withstood the famous long siege; for previous­
ly it was (as such towns usuaUy are) a weak town, which by cutting its two 
extreme sandy ends acquired its strength. 

It is also to be noted that apart from the strength which a town thus acquires, 
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gracht bequaem tot Haven, om in rijdt van beleghering Schepen 111 te komen, en 
alle noordrufr in re brenghen : Voort om in tijdt van vrede, of daer gheen vreefe 
des Vyants en is ,koophandel te drijven : Ooc om teghen ijsganc Schepen te ver:" 
berghen, en in te verwinteren, {I:reckende niet alleen tot groot voordeel der Steden, 
maer ooc, ghelijc voren ghezeyt is, tor groot gherief en zekerheyt van Schip, lijf 
en goer der varende menfchen : boven dien, daer het te voren vuy1e ilinckendellil­
{bende grachten moghen gheweeft hebben, zijn[e ald~ van die fwaricheyt o nt-
flaghen. . 

Voorts nadien de Havens N M, P 0 door 'tghedachr voortghetrocken zijn­
de, een rechthoec maken, zoo voIght daer uyt , dat by aldienmen neemt d' een Ha­
ven als M N te lhecken na het Noorden, zoo !lred d' ander Haven P 0 na het 
"Vellen, waer uyt men be/luyten mach, darmen bykans met alle wint uyt en in kan 
varen, en nimmermeer heel tegen wint te hebben, mits darmen die Haven verkicfe 
daer de wint het rneelle voordeel in doet, zllkx dat zoodanighe gracht is een be­
quame ree, daer in de Schepen met zekerheyt na goede wint konnen wachten, en 
deur het een oft ander gat uyt komen. 

Maer want ymant twijnelen mocht aende gloote diepten dieder ghezeyt wor­
den te zullen fchueren dooc de Duynen, als tec plaets "an N M, P 0, zoo is daer 
afvoorbeclt te zien onder anderen aende Havens tot Calis, Duynkercke, Nieu­
poort, Ollende, en meer ander die met kleene opwindende Sluysdeuren door de 
D uynen fchuerende ghemaeét zijn; en onderhouden worden, die ooc zonder de 
zelve Sillysdeuren (hoewel fy by defe vergheleken zeer kIeyn zijn) in korter djdt 
verzanden zouden. VOOrt zietmen veel Havens binnen verfcheyden Steden zeer 
diep ghefchuert te worden met kleene Sluyskens en luttel opghehouden water: 
Als tot Vliffinghe, alwaer men d'oude Haven fchuert met een deure ruffchen de 
ft ijlen , breet zijnde alleenelic ~ voet ~ duym, en met een mo1emvater aIkeneIic 
omrent; 5 roeden lanc en breet, dat haellelic dadt, [chuerende nochtans de Ha­
ven tot z ukken grooten diepte aIs blijéè : De fchuerdeure vande nieuwe Haven is 
tuifchen de ftijlen van 6 voet ~ duym. Wacr wt men mereken kan wat grooter 
fchuering volghen moet met Sluysdeuren breet ,0 voet, daer de heele gracht voor 
Houder verllred, die zoo haellc1ic niet en dae1t als de kleene. 

Noch valt deur dcfc manier van oordening een groote bequaemheyt inde zake 
van Watermolens, daer hit volghende 4- Voorbee1t af zal ghezeytworden. 

3 VOO R B E E L T, 
Van' t legghen der rawiin! ~oor de S luy{en. 

H· oewel zommighe- Steden die gheen krijch en hebben, d'onkoften van ra­
velins int eerfte niet doen en willen, latende de Sluyfen liever bloot liggen, 
ghelijc int z Voorbede, nochtans voor de ghene diefe begeeren, ftel ie hier 

defe 3 Form , waer in voor de Sluyfen H 1 en KL, gheteyckent zijn de ravelins 
F en G, diens voorzijden gheftreken \'Vorden uyt de nevenfiaende bolwerçken, . 
ghelijcmen ziet. 

Mace 
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such a ditch is suitable as a harbour, for ships to enter into in times of siege and 
bring all the provisions. Also in times of peace and when there is no fear of an 
enemy, for trade. Also to shelter ships against ice-drift and to winter them, which 
is not only of great advantage to the towns, but also, as stated before, of great 
convenience and safety for the ships, and the lives and possessions of the sailors; 
moreover, what may have been dirty stinking ditches will thus have been relieved 
of this disadvantage. 

Furthermore, as the harbours NM and PQ, if produced in imagination, form 
a right angle, the result is that if we take the one harbour MN to point North, the 
other PO will point to the West, from which it may be concluded that one can sail 
in and out with practically any wind, if one chooses the harbour where the wind is 
most favourable, so that such a ditch is a suitable roadstead, where ships may wait 
in safety for a favourable wind and may enter by one harbour or the other. But 
because one might doubt the great depth which has been said to be scoured through 
the dunes near NM and PO, we point to the examples of the harbours at Calais, 
Dunkirk, Nieuwpoort, Ostend, and others, made and maintained with small 
vertical gates scouring ditches through the dunes, which would get blocked with sand 
in a short time without these gates (though they are small compared with ours). 
Furthermore there are seen many harbours in various towns which are scoured to 
great depths by small locks and a smal I body of pent-up water, as at Flushing, 
where the old harbour is scoured with a sluice, which between the posts is but 
three feet three inches wide, and that with a drainage area some 55 roods long and 
wide only, which falls quickly and yet scours the harbour to such great depth. The 
scouring sluice of the new harbour is 6 feet 2 inches wide between the posts. From 
this we may conclude how much greater the scouring will be with sluice-doors 50 
feet wide, for which the entire ditch serves as a basin, which does not fall as 
quickly as the small one. This arrangement also produces great advantage for 
water-mills, as wiU he discussed in the fourth example below. 

EXAMPLE 3 

Of the eonstruetion of ravelins in front of the loeks. 

Though some towns, which are not at war, do not care to spend money on 
ravelins, preferring to leave the locks unprotected, as in Figure 2, yet for those 
who desire it, I give Figure 3 in which the locks Hl and KL are protected by 
ravelins F and G, the fronts of which are commanded by the bulwarks next to 
them, as can be seen. 
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Maer Op dat de tneyning deur grooter form beter verklaert worde, zoo nel ie 
hier defe 4 Form van het ravelin A alleen,gheleyt VOor de twee paer Sluysdellren 
by B, voort bed iet C een Beer aenden Dijç D, in welden Beer verfraen wort 
(ghelijc ooc inde Beeren der volgende Formen) gewrocht te zijn een optreekende 
Sluysdeurken, alleenelic een voet breet, om te fchueren den l'avelins gracht van C 
COt E. De ghetippelde plaetfen zijn het grachtwater. 

+ VOO RB E E L T, . 
Pan' t leggben àer VVatermolens nel1ens Je S luyfen" en der ravelins 'Voor 

beyde t' zamen, metten oorboor daer uyt rvolghende. 

DE Watermolens hebben na de manier diemen tot noch toe ghebruyél: heeft 
aende verfierckino- der Steden hinderIic gheweefi, want malende met water 
dar ebbe en vloer heeft, haer Houder is buytcn of binnen de Stadt : Dacr 

buyten zijnde, de gracht heeft voor eerll: [wee hinderlicke dammen. 
Ten tweedden,den Houder afgemalen vvefende,zoo light de zelve (zijnde deel 

des grachts) drooghe. . 
Ten derden, zoodanighen Houder vva/l: zeer aen, zulcx datre eermenfe verdiept 

vveynich vvater begrijpt, en fired de verdieping tot groote koft. 
Ten vierden, by aldienmen den Houder binnen de Stadt veroordent,zoo en ko­

men uyt oorzaec van dien gheen dammen inde gracht, maer het is inde Stadt een 
groote ledighe plaets , diemen allfer gheen Houder en waer, zoude moghen bebou­
wen, ooc is zoodanighen Houder onderworpen ghelijc d'ander den aenwas, on~ 
diepte, weynich vvater, en groote onko/l:en van zomwijlen te diepen. 

Ten vijfden, malende de Molens niet met ebbe en vlo et als voren,maer met 100-
pende Rivierkens, en dade inde Stadt liggen, de loopende Rivierkens worden dem' 
de gracht gheleyt tuffchen twee hinderlicke dammen. 

Ten zellen, zoomenfe buyten de Stadt leght, en de Rivierkens deur de grachten 
doet loopen, fy verzanden de grachten. 

Ten zevenden, zoomen de Rivierkens doet loopen buyten de gracht, en de Mo­
lens daer a~nlcght) fy fiaen ten tijde van oorloogh in perijckel van afghebrant te 
vvorden. 

Maer 
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But in order to explain the intention better by a larger drawing, I here give 
Figure 4 of the ravelin A alone, laid in front of the two pairs of gates at B; 
Crepresents a dam at the dike D, in which dam (as also in the next figures) we 
suppose has been made a small sliding sluice-door, only one foot wide, in order 
to scour the ditch of the ravelin from C to E. The dotted areas represent the 
water of the ditch. 

EXAMPLE 4 

Of the eonstruction of water-mills by the side of the loeks and of the rave/ins 
for both, and the advantage resulting from this. 

The water-mills, according to the manner in which they have been used up to 
now, have formed an obstacle to the fortification of towns, for when draining with 
tidal water, their basin (mill-pond) is inside or outside the town; if outside, the 
ditch firstly has two dams, which form obstacles. 

Secondly, when the mill-pond has been emptied, the latter (forming part of the 
diteh) will be dry. 

Thirdly, this basin fiHs up easily, so that it will hold only little waterunless 
it is dredged, and this involves great cost. 

Fourthly, if the mill-pond is inside the town, there wiH accordingly be no dams 
in the diteh, but in the town there wiH be a larg~ empty space, which might have· 
been built up if there had been no basin; furthermore such a basin, like the one 
mentioned, tends to silt up, become shallow, have little water, and wiU involve 
great expense for periodical dredging. 

Fifthly, if the miUs are not moved by the tides as above, but by flowing rivers, 
which run through the town, the flowing rivers are led through the ditches between 
two dams, which form obstacles. 

Sixthly, if they are outside the town, and the rivers are led through the ditches, 
they will silt up thè ditches. 

Seventhly, if the rivers are led outside the ditch and the mills are built there, in 
time of war they are in danger of being bumt down. 
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Mur iMmen de Watermolens veroordent neVens de [pildeur ( gclijcmen(e ghe­

meentie leght nevens haer oprreckende fehuerdeur, daennen de hooghe vvateren 
me looft) zoo zijn daer me de bovenfenreven onghevallen voorkomen: Want eer­
fielie en zijnder gheen hinderlicke dammen inde grachten. 

Ten tweedden en kan zukken Houder op een ghetije niet afghetllalen worden, 
noch drooch ligghen " vvant om haer grootheycs vville zal het water op dien tijdt 
vveynich dalen. 

Ten derden, en zal zoodanighen Houder niet aenwaffen. noch mer groote koft: 
zomwijlen moeren verdiept zijn, maer gheduerlic diep blijven, of om de ghedueri­
ghe fchuerings vville noch dieper vvorden, en veel vvaters begrijpen. 

Ten vierden, en Hiniet noodich Houders binnen de Stadt te veroordenen , die 
een groote onbewoonde plaets in nemen, en boven dien ghelijc d' ander onderwor­
pen zijn den aenwas ) ondiepte, vveynich vvater , en groote onkoften van zomwij­
Ien te verdiepen. 

Wat belangt de voorkoming der ongevallen van Molens malende met loopende 
Rivierkcns, daer af zal ghezeyt vvorden int 7 Voorbeelt. 

Aengaende d'inkomll der Schepen uyt de Havens M N, 0 P inde gracht, 
'sghelijcx d'uytkomft uyt de gracht inde zelve Havens, die mach zonder het malen 
te verhinderen daghelicx ghefchien zoo langhe als de vloet loopt inde gracht, ooe 
zoo langhe als gheduert den fiilllant vao't hooghlle) en fiiHlant vao't leeghfie buy­
ten en binnenwater, dc Sluyfen open zijnde. 

Tot hier toe is ghezeyt vande Watermolens gheleyt nevens de SluyCC'n, ghelijc­
menfe ghemeenelic leght nevens hael" optreckende fchuerdeuren,daermen de hoo-
ghe vvateren me looft, maer om daer af noch naercler verklaring re doen, metfga­
ders van't ravelin voor bevde t'zamen liggende, zoo fte1 ie hier de grontteyekening 
deCer 5 Form, vvaerafden zin dufdanich is: 

A Overwelfde gane dOOl' den vval, om tc gaen na de Molen en na het Ravclin, 
dienende ooc tot lt uytvallen. . • $pMtI. 

B Molcnhuys, 'tweIc alffer een lt leeghe vval is, mach in des ze1vcngancligghen. 'YiIIIJib,,,," 

C Plaers des vvaterrars met [yn fehordeur. 
D D'een zijde der SpillIuyfe. 
EDetwee paerdeurender SpillIuyfe. 
F Ravelin , diens voorzijden ghefireken worden uyt de twee nevenftaendc: bol­

wereken,daermen in rijt van noot buytenwacht op bouden mach,cn bequameHc 
gheleghen zijnde om deur den wal daer in te komen, zonder de Stadtpoorren te: 
openen. 

G Steenen Beer. 
H Djjc. 

D J 5 VOOR .. 
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But if the water-mills are built adjacent to the swivel-gates (just as they are 
commonly built adjacent to the sliding scouring sluice-door, which serves to drain 
the high waters), the above drawbacks are avoided. 

Firstly, there will be no dams forming obstacles in the ditches. 
Secondly, such a basin cannot be used up during one tide nor become dry, for 

because of its volume the water will fall only little during that period. 
Thirdly, such a basin will not silt up or need to be dredged at great cost 

periodically, but will constantly remain deep, or even become deeper owing to the 
constant scouring, and will therefore hold much water. 

Fourthly, it will not be necessary to construct mill-ponds inside the town, which 
take up a large inhabitable area and are also liable to silting-up, shallowness, lack 
of water and great cost of periodical dredging. 

As to the avoidance of drawbacks produced by water-mills operated by small 
flowing rivers, this will be dealt with in Example 7. 

As to the entry of ships Erom the harbours MN and OP into the ditch, as well as 
their passing from the ditch into the harbours, this can take place daily without 
interference with the operation of the mills for as long as the flood-waters run 
into the ditch, or during the period of. rest at the highest tide, and that at the 
lowest level of the outer water and the inner water, the loeks being open. 

Up to now we have discussed water-mills built adjacent to the loeks, as they 
are commonly built adjacent to the sliding sluice-doors, which serve to drain off 
the high water, but in order to explain this in even greater detail, as well as the 
ravelin built in front of the two, I give the ground-plan in Figure S, which shows 
the following: 

A Vaulted corridor through the wall to reach the mill and the ravelin, also 
serving for sorties and sallies. 

B Mill-house, which, if there is a faussebray, can be housed in it entirely. 
C· Site of the water-mill and its sluice-door. 
D One side of the loek chamber. 
E Two pairs of gates of the loek. 
F Ravelin, the fronts of which are commanded by the two nearest bulwarks, in 

which sentries can be kept in time of danger; and which is conveniently situated 
for approach from the walls without opening of the town gates. 

G Stone dam. 
H Dike. 
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S FoaM. 

$ VOO R B E E L T, 
V linde meerá,r fteräe ~ en ander bequaembeden, die de'PoorfihrrPen Stadt 

k..rijcbt door bet omgrAwn "Van noch een gracht. 

D E bovenfchreven Voorbeelden zijn ghewed1: mer een Stadtsgra..cht,die ooe 
voor Haven verfirea: Doch hebben zoodanige Steden intijr van oorloogh 
drie onghevallen : Het eerUe, dat de Schepen daer in bloot ligghcn,om van 

de Vyantte konnen befchoten worden : Het tweedde, dat de Vyant aaer.droochs 
voets aen kan komen, en de Schepen in brant A:eken: Het derde, dattet zorghelic is 
de Schepen aende Stadrs wallen te ligghen, om darmen daer uyt Uchte1.i( op de 
wallen kan klimmen, en door verraet of acnQach de Stade innemen. 

N u hoewel veel Steden dat perijckel willen lijden, nochtans de ghene dir d' on~ 
koll:en begheeren te doen, zullen om defe onghevallen te voorkomen rondtom de 
Stadt langs de gracht mogen graven een ander gracht of Haven, vverpende d' aerde 

. dieder uyt komt tulfchen beyden,daer af makende een borfiweervan bedcéte wegh, 
ter hoochde datter de Schepen achter konnen verborghen ligghen, en met' zulcken 
afdaking datter "ande vvallen overat kan ghezien en gheftrekcn vvorden, ghelijc 
aen geweren is met defe 6 Form,in vvelcke rondtom een Stade daer de Zee of groo· 
te bevaerlicke Rivier teghen aenaaet (als vande ~ Form) ghebrocht is noch een 
Haven mer haer twee Sluyfen, waer af 'tghebruyc zal zijn als roette voo~aeDde: 
Doch is kennelic datmen defe twee Havens M N, 0 P mer meerderovervloet 
van water dan de voorgaende tzelfens kan fchueren ,om datmen beyde de Sluyfen 
op elcke Haven uytkomende, ghelijckelic kan openen, zulcx dat zoodanighe vier 
Sluyfeo elcke vvijt50 voeten, zouden t'zamen maken een breedde van 200 voe· 
ten, vvaer me de Havens al anders zouden konnen ghediept vvorden ,dan daClmen 
hier te voren af ghehoon heeft. . 

Hier me is ooe openbaer, dat in tijdt van oorloogh de voorfchreven drie fwa· 
richeden voorkomen zouden zijn : Ten eerften, om dat de Schepen, gheducrende 
een beleghering ,gheleyt moghen worden inde binnenll:e gracht, alwaer fy mettet 
hooch borUweer befchermt zijn teghen her fchieten des Vy:mts : Ooc teghen her 
branden, alzoo h y om de buytenll:e grachts wille daer niet aen komen en kan, en 
hoewd de SchepeR dan ligghen tegen de Stadts wallen, dat is zonder perijcke1 van 
daer uyt beklommen te worden, eenfdeels om darter in zulcken tijt zeer nauwe toe­
zicht op de Schepen is : Ten anderen, dat fy als binnen de Stadt liggen om de buy· 

tenfte 
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EXAMPLE 5 

Of the greater strength and other advantages which the afaresaid tawn acqllires hy 
the digging of another diteh. 

The above examples referred to a town ditch which also served as a harbour. 
But such towns in time of war have three disadvantages. Firstly, the ships therein 
are exposed to possible enemy fire; secondly, the enemy may approach them at 
low tide and set the ships on fire; thirdly, it is risky for the ships to lie close to the 
town walls, because it is thus easy to scale them and by treason or attack to take the 
town. 

Now though many towns will take the chance of this disadvantage, still those 
who wish to go to the expense in order to obviate these difficulties may dig around 
the town by the side of the ditch a second ditch or harbour; casting the excavated 
earth in between the two and shaping it into a parapet with a covered way, so high 
that ships may lie completely bidden behind it and with a gradient such that from 
the walls it can he seen and commanded everywhere, as is shown in Figure 6, in 
which around the town which is touched by the sea or a large navigable river (as in 
Figure 3) has been added another harbour and its two locks, wbich will he used 
as hefore. But it is evident that these two harbours MN and OP can he scoured with 
a greater excess of water than those mentioned before, because it is possible to 
open both sluices giving on each harbour at the same time, so that these four 
sluices, each 50 1) feet wide, would add up to a width of 200 feet, with the aid 
of whieh the harbours ean he seoured in a way far superior to what has been said 
before. It is thus also manifest that in time of war the three aforesaid difficulties 
would he avoided. Firstly, because the ships during a siege can be anchored in the 
inner diteh, where they are protected by the high parapet from the enemy's fire 
and also against fireships, since they cannot get at them because of the outer ditch, 
and though the ships are then anehored against the town wall, there is no danger of 
their being scaled from there, on the first hand because during such a period a 
close watch is kept on the ships and on the other hand because they anchor in the 

1) Cf. the figure on fol. 13 (Dutch text). 
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V A N S T I! R C T Il 11 0 V. ~, 

!enll:e Havens wille. ~aer in tijt van vrede, of-aUfer gheen vreere des Vyants eI) 

1S, machmenfe tOt ghenef des koophandels laten ligghen inde uyterfte Haven die 
om de bovenlchreven redenen ooe voor rce verllrecken kan.. ) .. .. " .. , . 

6 F 0 a M • 

.. O.,~~. ~ 

;n:~?~\:. 
ftf~:f:';~ 
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M f. R C T. 
Als het landt zoo leegh waer , darmen om d'uytgh~raven aerde daer her botLlwcer 

der bedeél:e wech af ghemaeél: is , kreghe een grachrken mct water, dat ghcmcen wact 
metd'lnder gro:lrc gracht, deur rwe~ overwelfdc waterloopkens , gheleyt zijnde by de 
Beefen onder her vooICchreven borll:weer der bedeél:e wech : Tis kennehck darmen aI­
zoode Schep~n inde groore gracht verzekeren zoude teghen den Vyandt, en dat mer 
zoo Ideynen ko!l aICmen ghemeenelick doet aende bedeéte wcghen diemen aende SU:> 
den en Sterlten maeét, en krijghende 'cvoorCchreven grachtken Cynlèhuc1"ing nol 'rbe­
hooren. 
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town itself, because of the outer harbour. But in time of peace or when there is no 
fear of the enemy, they can be anchored in the outer harbour to oblige the trade, 
which harbour may also serve as a roadstead for the reasons detailed above. 

NOTE C 
If the land were so low that because of the earth excavated to build a parapet 

with a covered way a small ditch with water would he formed, which would 
communicate with the other large diteh, by means of two vaulted channels, laid 
out near the dams underneath the above parapet with covered way, it is evident that 
the ships in the large ditch would thus he protected from the enemy and that with 

. as little expense as that usually involved in the construction of the covered ways 
for towns and fortifications the aforesaid small ditch thus being properly scoured. 
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NIEVWI! MANIERB 

,6 VOO R B E E L T, 
I nhoudemlc jèbuering der grachten rvan Steden niet aen flranden gheleghen 

als de 'Voorgaende ) mtler zoo 'Verre daer af~ datmen tuJfcheD 
beyden k.an Legher Jlaen. 

Z· V1cke Steden kanmen wel heel omgraven zonder Beeren inde grachten te 
legghen , brenghendc de Dijcken zooder zijnbuyten om de gracht, indcr 

. voeghen dat haer afdakinghen vande vvallen konnen ghefireken vvorden,en 
voor borfiweeren van bedette vveghen verftrecken, maer alfdan en moghen inde 
Stadt noch grachtgheen Schepen komen, door dienfe zoo fyderquamen, mette 
leeghe wateren drooch zouden ligghen, zulcx dat alfmender de Scheepvaen be­
gheert, zoo h~eftmen .tOt noc.h toe ~eeren inde grachten moeren legghen, als te 
Middelburch, lOden Bnel,en dlergheli)cke Sreden:Maerom te verklaren hoe zuk." 
zonder Beeren ghefchien kan, zoo teyden ie dele 6 Foon met haer twee Sluyfen 
Hl, KL als voren ,maermeteengrachtvand'eentotd'ander: Wtdefegrachr 
loopt na her groOt vvater coc een Haven,die in tween ghedeelt is mette twee deden 
M N, 0 P, opmalkanderrechthoeckichkomende.waeuf'tghebruycdoorde 
bovenfchreven voorbeelden openbaer is. 

Maer want ten tijde van belegbering het uyt en invaren der Schepen door zoo­
danighen Haven zoude konnen beler worden, overmits de Vyant aen de kanten 
droochs voets komen kan, zoo zijn hier nevens de Haven ghegraven twee gracht. 
kens als R cn S, met wekker aerde op de binnenkant gheworpen, verftaen wor­
den borfrweeren ghemaeél: te vveren. Aengaende men vermoeden mocht, dattet 
water door defe twee grachtkens loopende , te zeer verminderen mocht het water 
der midde1fie groote Haven, die daerom te luttel diepte konde krijghen : Hier te­
ghen ftaet te bedencken , darmen den mont of inkomft dier twee grachtkens zoo 
nauwe mach maken alfmen wil, want al en warenfe de maer twee voet breer, zoo 
kan daer fchuering ghenoech door komen: Zulckevier voeten, alwaert ooc vijf of 
zes, hebben luttel te bedien, verghdeken zijnde by 'tgat der 100 voeten vande twee 
Sluyfen~ en noch min aUfer z ulcke vier Sluyfen zijn,ghelijcint; Voorbee1e. 

Noch ill oorboor aen de mont des Havens te legghen een Schans, ghelijc aen­
ghewe[en is met T, tuffchen welcke en de Stadt de voorfchreven borftweer ender 
twee grachtkens ( heel recht ghetrocken zijnde) konnen ghdl:reken worden, zoo 
wel uyt de twee bolwercken der Schans, als uyt de Stadt. Merét noch dar, al waer­
der tuffchen de Stadt en de Schans I ;00 voeten langde, zoo fchijnet datter gheen 
ander Schans tuffchen beyden en zoude beboeven , maer de plaets al te lanczijnd~ 
men mochter een of meer tuffchenlegghen. . 

7 Form. 
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EXAMPLE 6 

Containing the scouring of ditches of towns not on the seaside like the preceding, 
but so far from it that a camp might be Pitched between them. 

Such towns can easily he protected by an encircling ditch without building darns 
therein, placing the dikes, if any, outside the town in such a way that their slopes 
can he commanded from the walls and can serve as parapets of covered ways, but 
then no ships should enter the town or the ditch, for if they came there they would 
he stranded at low tide, so that, if shipping is to be possible, up to now dams had 
to be constructed in the ditches as at Middelburg, Brielle and similar towns. But in 
order to explain how this can he done without dams, I draw Figure 6 with its two 
locks Hl and KL as before, but with a ditch reaching from one to the other; ex­
tending from this ditch to the large water is a harbour, which is divided into two 
parts, MN and OP, at right angles to each other, the use of which is clear from 
earlier examples 1). 

But because during periods of siege the passage of ships into and out of such 
harbours may he impeded, since the enemy could approach their sides with dry feet, 
by the side of the harbour two narrow ditches have been dug,R and S, it being 
understood that with the excavated earth, thrown on the innerside parapets can be 
constructed. As to the supposition that the water running through these two narrow 
ditches might diminish the water in the central large harbour too much, which 
would thus become too shallow, it should be remembered that the mouth of these 
two ditches can he made as narrow as desired, for even if they are ooly two feet 
wide, there will be enough scouring. Four, or even five or six feet are of little 
account if compared with the opening of 100 feet of the two locks, and of even 
less if there are four such locks as in Example 5. . 

It is also advantageous to build a redoubt at the mouth of the harbour, as shown 
at T, between which fie1d-work and the town the aforesaid parapet and two ditches 
(drawn straight) can be commanded both from the two bulwarks of the redoubt and 
from the town. Also note thateven if there are 1500 feet between the town and the 
redoubt, it seems that no other redoubt need he built hetween the two, but if this 
length is excessive, one or more may he inserted. 

1) This description refers to the figure 7 on the next page, here erroneously mentioned 
as Fig. 6 and hearing the erroneous title 1 Form. 
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Nr"EVWE UANllll\E 

7 VOO RB E E L T. 
Y ." flhue"ing diemen doen ftan in grachten 'Van Stedm, ghe!egben tien Zee 

cf groote Rillitren zonder ebbe en 'Vloet. maer hebbend~ een k/eyn 
Ri-vierA,m dat aen de S tadt komt. 

T Ot hier toe is ghezeyt van Steden gheleghen aen Zee of groote bevaerJicke 
Rivieren met ebbe en vloet: Maer want in veel Zeen en groote bcvaerlicke 
Rivieren gheen ebbe en vlo et en is, zoo en konnen de Steden aende zelve 

gh eleghen, daer af mette fchuering na de voorgaende manier nier gheholpen wor­
den: Doch kanmenfe te weghe brenghen metkleene Rivierkens, die ghemeeneli<: 
aen veel Steden komen, om 'tgrootghel'ief dat de Burgherije trea, zoo van [choon 
verfch water tOt hun ghebruyc zeer noodich, als ooc om Watermolens die daer 
deur malen,en dierghelijcke: Maerbeneffens zuk gherief, hebben zoodanighe Ri­
yierkens tot noch toe het ongheval meghebrocht, van hinderlic te zijn aende ver 
il:ercking, want by aldienmenfe doet loopendoor de grachten, fy vervullen diemet 
zandt,leytmenfe doorde Stadt tuffchen Beeren of Dammen ,zonder voorder inde 
gracht te komen, zoo zijn de Watermolens inde Stadt wel verzekert teghen het 
afbranden des Vyants, ooc krijcht de Burgherije 'tgerief van't water,maer de gracht 
heeft vier kraneke gevulde placefen: Leytmen de Rivierkens buyten om de gracht, 
zoo worden de Watermolens ren tijde van oorlooch afghebrant ,ooc en heeft de 
BlIrgherije 'tgherief van't water binnen de Stade niet. Maer om nuteverkJaren 
hoemen al defe onghevallen voorkomen kan, zoo laee in defe8 Fórm gheteyckent 
zijn her Rivierken R, komende inde Stadtsgracht by Q....zonder Beeren, en van 
daer ooc deur de Stadt tot aende Watermolen S, en ten laetfien van daer voort 
deur de Sradts wallen na B tot int groot water ghelija, nCem ie, te vorm ghdoo­
pen heeft. Tghebruyc hier afis dufdanich : De rweepaer deuren L. H ghelloten 
zijnde, en het water van het Rivierken R gheduerlic aenkomende, de gracht ver­
gaerr vol waters, zoo hooch als deur ervaring bevonden WOrt de Landen met haer 
vruchten te moghen lijden: Dat water alzoo ten hoochfien wefende, men doet daer 
me de fehuering, ghelijc te voren mettet opghehouden tije-water ghedaen wiert, 
dOler int 2 en 3 Voorbeeltaf ghezeyt is, te weten, datmen d' eenmael de deuren L 
opent, en H toe1act, cen andermaeI de deuren H opent, en L toeIaet, waer me al 
het zandt dattet Rivierken mette hooghe wateren inde grachtbrenght wech ghe 
fchuert wort. 

Tot hiertoe is gheteyt van fchueririg met volle grachten, dienende voorname­
licxt totte dieping der Havens M N, 0 P; Maer de dieping der grachten kan 
noch verbetert worden door fchuering met lcdighe grachten, of daer 'twater ten 
leeghfien in is, leggende noch een Sluyfe ter plaets daer het Rivierken inde gracht 
. komt, ~ls gheteyckent is by R, want de Sluyfe ghe{loten zijnde, en het gracht-
water t eenemae1 afghelaten door de Sluyfen Hl, KL, en het opghehouden 
water van R opwaerr dan vallende door de Sluyfe by R inde drooghe grachten~ 
het doet daer in dieper [chuering dan door de voorgaende manier. En is ooc ken­
nelic, dat ten tijde als de grootc Rivier ten lecghfien is (ghelijél: ghebeurr in drooge 
Zomers, en 'sWinters na lange vorfi) datdan zulcke fchuering be<Juaemfi kan zijn, 
om dat de grachten dan drooger konnen afloop en. Doch fiaet hier t aenmercken 
"ereyfcht te lijn , dat de Stadtsgrachten die àldus met kleene Rivierkens gefchuert 
worden, van eenvaerdiger wijdde behooren te weren, zonder onghereghelde breet­
heden, ghelija om de ghelegentheyt des OOlts zomwijlen gebeUlt, want die plaet­
fen van krancke firoom zijnde, zouden moghen verzanden of aenwaffen. 

Nochiskennelic~ dattetwa.terdes Watermolens fiaende inde Stadt aen S. 
fyn val en loofing zal hebben om te konnen malen gheIijc te voren ~ alffer defe ma­
nier van fchuering niet en was. 

8 Form 
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EXAMPLE 7 

Of the scouring of the ditches of towns on the seaside or large non-tidal rivers, 
having a smal! river coming up to the town. 

Up to now we have dealt with towns situated on the seaside or on large navigabie 
tidal rivers. But as many seas and large navigable rivers are not tidal, they are of 
no assistance to the town situated thereon as regards th~ scouring according to the 
method already described. But it can be done with the aid of small rivers, which 
of ten come up to many towns, to the great advantage of the inhabitants in point of 
fresh clean water, much needed for their use, as weIl as with a view to the water­
mills and the like, tuening by this means. But apart from this advantage, such 
small rivers have hitherto involved the disadvantage of impeding the fortification, 
for if they are led through the ditches, they fill these with sand, and if they are led 
through the town hetween the dams without entering the ditches, the water-mills 
in the town are indeed protected from being set afire by the enemy, and the in­
habitants can also make use of the water, but the ditch has four weak places. If the 
rivers are led round the ditch, the water-mills are set on fire in time of war, and the 
inhabitants of this town cannot make use of the water. In order to explain how all 
these disadvantages can be avoided, in Figure 8 let the small river be R, falling into 
the town-ditch at Q without dams and thence passing through the town as far as 
the town walls at B to the large water (passing the water-mill S) as it presumably 
flowed hefore. Its,use is now as follows. The two pairs of gates Land H being 
closed and the water of the river R arriving constantly, the ditch fills up with water 
as high as according to experience the fields and the crops have been found to 
tolerate. When this water has thus reached its highest level, it is used for scouring, 
as was formerly done with the pent-up tidal water, as mentioned in Examples 2 
and 3, i.e. at one time the sluice-doors L are opened and the doors H ,are kept 
c1osed, and at another time the doors Hare opened and the doors L are kept closed, 
by which means all the sand the small river brings into the ditch at high ti de is 
scoured away. 

What has been discussed above was the scouring with fuIl ditches, serving for 
the deepening of the harbours MN and OP. But the scouring of the ditches them­
selves can be improved further by scouring with empty ditches or at low tide, as is 
shown at R, for when the loek is closed and the ditch-water drained by the locks 
Hl and KL and then the pent-up water upstream of R falls down through the 
sluice at R into the empty dry ditches, it will scour them to a greater depth than in 
the above-mentioned way. It is also evident that when the large river is at its lowest 
level (as happens during dry summers or in winter af ter a long period of frost), 
such scouring will then he most effective, because the town-ditches will then be 
drained more thoroughly. But it should be noted here that the town-ditches which 
are thus scoured by means of small rivers should he of uniform width, without 
irregularities, as sometimes happens in some towns, for such spots where the flow 
is weak silt up or become blocked with sand. 

It is also evident thàt the water of the water-mill at S in the town should have 
its difference of level and the fall necessary for grinding as before, when there was 
no such scouring. 
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S VOO RB E E L T, 
Val} fchum'ng diemen doen k.an met gro(Jte be"Vaerlic~ Ri'P;eren, Z(Jnder ebbe 

en '"Vloet ,oo,"zonder kleyne Ri'Pierltens aen de Stadt komende. 

G Henomen dat de Sradt defer 9 Form ligghe aen een groote bevaerlicke Ri­
vier zonder ebbe en vloet,ooc zonder kleen Rivierken, daer me men het wa"' 
rerdes grachrs zoude moghen verhooghen,alS inde 8 Form : Om hierme 

inde gracht en twee Havens M N ,OP [chuering te maken alleenelic mertet 
water de r groote Rivier, dat ie neem te loopen van N na P, zoo machmen doen 
als vokht: . 

Om voor eed!: re [chueren de Haven 0 P na het leegher eynde der Rivier, dat 
zal ghefchien mettet water des grachts ten hoochften te brenghen , datter komen 
kan, fluytende het een paerdeuren aen L, en her ander paer deuren aen lopen 
tlellende : Twelc zoo zijnde, herwater zal eyntlic op de binnenzijde der Sluys­
deuren L, zoo veel hoogher komen dan op de buytenzijde,als bedraecht het ver­
val der Rivier op de langde van I tot L:Daeromdedeuren aen L gheopent zijn­
de,zoo zal her opghehouden hoogher water fchueren door de Haven 0 P, en ooe . 
door de h eele gracht IQ!(: Maer het fchueren vande Haven M N na het hoo­
gher eynde der Rivier, dat zal ghefchien mettet water des gracbts ten leeghften te 
brenghen , dattet komen kan, fl uytende het een paer deuren aen I, en her ander 
paerdeuren aen L open Rellende: Twelc zoo zijnde, het water zaI eyntlic op de 
binnenzijde der Sluysdeuren 1 zoo veelleegher komen dan op de buyrenzijde, als 
bedraecht het verval der Rivier op de langde van I tOt L, daerom de deuren.aen , 
I gheopenc zijnde, zoo zal het hooger buytenwater der Rivier na de leeghte [cbie­
ten, en [chueren door de Haven M N, en ooc deur de beele gracht I Q...K. 

N och ia openbaer, datlanghe Steden daer d' onderfte Sluyfe verrevande bo­
venfie light, meer verval en verfchil van buyti':n en binnenwater krijgen, dan daerfc: 
naerder malkander zijn, want ghelijc meerder tot minder langde, alzoo na gen<~ech 
meerder tot minder verfchil des vervals. 

o oc is kennelic, dat Rivieren met fr:telle loop meel' vervals hebben, dan die tra· 
ghclic afloopen; waer uyt te verftaen is, dat zukken manier vanfchuering fiercker 

, zal zijn ten tijde als de Rivieren hooch zijn, dan leeghe wefende, daerom de Stadts­
gracht ten tijde der hooghe vloeden zoo diep ghefchuert zijnde, datter de Rivier 
ten tijde als fy ten leeghften is door loopen kan, zoo en zal daer na gheen verz.an'"' 
ding noch verflibbing, maer meerder diepte te verwachten {\:aen> en dat zon­
der Beeren telegghen ,'twelc anders noodich valt, om dat de grachten verzanden 
zouden. 

Noch ftaet hier te ghedencken, dat tot zukken manier van fchuering als de(e, 
de twee paer deuren aen H en K als int bovenfchreven 1 en 3 Voorbeelt onnoo. 
dich zijn. 

Merét noch, dat alffer inden Dijc verre genoech vande Stade opwaert laghe een 
Spilfluys als ter riaets van R, van welcke een flooe quaem tot inde Stadtsgrachr, 
als van R tot S, ris kennelic dat daer me'tverfchil van't hoochfte en leeghfte water 
zoo veel grooter zoude worden dan te voren, als bedraecht'tverval der Rivier van 
R tot nevens' S. Dierghe1ijcke vel'fchil van hoochfte en leeghfte water zoudemen 
ooc krijghen alfmen zoodanighen Sluys leyde inden Dijc vande Stade neerwaert. 
Maer alft waer hooch onbedijét lant, ghelijét tot zommighe plaetfen ghebeurt, daR 
zoudemendegl'achtvan R tot S moghen graven, zondcraen R eenSpilauyfete 
leggen,doch veroordenende( om bekende l'edenen)d' inkomft als R aen een verdie­
pende bocht der Rivier ghelijc T ~ en niet aen ~en aenwa!feodc bocht als V. 

g. Form. 



- 175 -

155 

EXAMPLE 8 

Of the scouring that may he hrought about with large navigable non-tidal rivers, 
even without small rivers coming up to the town. 

Let us assume that the tOwn of Figure 9 is situated on a large navigable river 
(non-tidal) even without a small river that might serve to raise the water in the 
ditch, as in Figure 8. In order to scour the town ditch and the two harbours MN 
and OP in such a case with water from the large river alone, which runs, I say 
from N to P, one should proeeed as follows. 

First, to scour the harbour OP at the downstream end of the river; this should 
he done by raising the water 'of the ditch to the highest possible level, dosing the 
one pair of gates at L and opening the second pair of gates at J. This being so, 
the water will ultimately rise so much higher on the inside of the loek-gates L than 
on the outside as the fall of the river over the distance from I to L amounts t~. 
Therefore, when the sluice-doors at L have been opened the pent-up waters will 
scour the harbour OP and also the entire ditch IQK. But the scouring of the 
harbour MN at the upstream end of the river is to he effected by draining the 
water from the ditches as far as possible, dosing the one pair of gates at J and 
opening the other pair of gates at L. This being so, the water will ultimately fall so 
much lower oiJ. the inside of the loek-gates at I than on the outside as the fall of 
the river over the distance from I to L amounts to; therefore, when the sluice-doors 
at J have been opened, the high outside water from the river will fall into the low 
level, and scour the harbour MN and also through the entire ditch IQK. 

It is also obvious that in the case of elongated towns, where the lower loek is far 
from the upper loek, a greater fall and difference between inner and outer water 
will be obtained than if they are doser together, for as the greater is to the smallér 
distance, 50 approximately is the greater to the smaller fall. 

It is also evident that rivers with asttong current have a greater fall than 
those which run more sluggishly, from which it is to he understood that such 
scouring will he stronger when the rivers are high than when they are low; there-' 
fore, if at times of high flood the town-ditch is scoured to such a depth that the 
river will be able to flow through it when at low level, there will be no silting-up . 
with mud or sand, but greater depth is to be expected, and this without the con­
struction of dams, which would otherwise be necessary because else the ditches 
would silt up. 

It shouldalso he remembered that for such scouring the two pairs of gates at 
Hand K, as in Examples 2 and 3, will not be required 1). 

Note also that if there were a 5wivel-gated loek in the dike far enough from 
the town, at the spot R, from which a ditch should run into the town-ditch, as from 
R to S, the difference between the high and the low level of the water would 
become so much greater than before as th~ fall of the river from T2) to S amounts 
t~. A similar difference between high and low level would also be obtained if 
such a loek were built in the dike down-stream of the town. But if the land were 

1) Except for purposes of navigation of course. 
2) Point T is not shown in the main plan 9, but as an inset in the bottom right-hand 

corner. 



- 176 -

9 F 0 R Al. 17 

F 2 
9 Vo 0 R-



- 177 -

157 

high and un-diked, as happens in some plaees, the diteh might be dug from R to S 
without a loek being built at R, but (for well-known reasons 1) its intake R being 
laid at a bend of the river where it deepens, such as Tand not at a bend where the 
river silts up sueh as V. 

1) Because on the inside of a bank, as at V, the ditch entrance would soon become 
silted up and in that case there would be no sIuice to scour it. 0 
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9 VOO R B E E L T, 
Inhoudende fchuering der gr,tchtcn 'Van Landtfleden ~ 'Verre 'VAn Zee of 

rvan groote bC"VaerLicf:! Ril1ieren, maer hebbende een kleyn on­
bC"Vaertic Ril1Îerken datter aen komt • .. 

LAet in defe 10 Form A een Landtfiadt zijn, verre van Zee ofvan groote be­
vaerlicke Rivier~n, doch hebbende een kleyn onbevaerlic Rivierken ~ C, 
komende aldaer mde gracht : De verkranckmg der Steden, en de fwanche­

den die zuleke Rivierkens mebrenghen, 'tzij datfe gheJeyt worden door deStadt, 
of inde grachten, ofbuyten om, zijn verhadt int 7 Voorbedt, alwaer ooc wal ghe­
zeyt wiert hoemen die voorkomen zal, maer het was van een Stadt ligghende aen 
Zee of aen een groote bevaerlicke Rivier, tulfchen wekke en de Stadt geen drooch­
te en valt als hier, daerom vereyfcht defe fchuering des grachts een ander manier 
van doen, die du(danich zijn mach: 

Men zal aenden mont van't Rivierken daer't inde gracht komt, als ter plaets van 
B, Jcgghen een Spilfluyfe ghelijc daer aenghewefcn is ; En ter plaets dacr het Ri­
vied.-en uyt de gracht loopt, 'twele zij aen D E, zalmen graven een eynde grac?ts, 
als D E F G van drie of vier hondert voeten lanc ,en ontrent zoo breet als d an­
der Stadtsgrachten ,daer na zalmen treek en de grachtkanten, als van F tot H, en 
van G tot I, wijt van malkander wijckende, als van F tot H, en van G tor I, 
zulcxdat Hl vijfofzesmaelzoobreetisals F G, enwortverfiaenvan H tot I 
gcleyt te wefen op waterpas een water[chut[el, tot z ukken hooghde, dat de Stadt~ 
gracht altijt ten minften 6 voeten waters mach houden : Daer na zijn ghetrocken 
H K en I L, zulcx dat 1 H K L beteyckcnt een breede ondiepe gracht, teo 
eynde van weleke als ter plaets van KL, gheleyt is op waterpas noch een water­
[chut[el varide zelve hooghde als H 1. Het waterdaer over komende, datmen na 
het kleyn Rivierken toe fynloop zal laten nemen zoo't valr, macét een form, neem 
ie, als van K L na her kIeyn Rivierken aen M. 

Dit zoo zijnde, en de fchuering mette .sluys B ghedaen wefende zoo dicwils 
al[men oorboor vindt, zoo zalmen daer me komen tottet begeerde, want de gracht 
is zonder Beeren, wordende overal ghefchuert:En hoewel hetby G F ondiep zal 
zijn, dat en hindert niet, gbemertt datter by D E diepte is: Hetvierhoeckich perI: 
I H K L zal zeer ondiep zijn, en den aenwas daer in komen, milfchien tcr hoogh­
de der waterfchutfe!s I H, KL, om den flappen firoom die het water dacr heb­
ben zal, doch en gheeft dat gheen hinder, maer heel verkeert voordeel, want zoo 
den Vyant het grachtwater daer deur wilde afleyden, hy zouder ecrfi moeten dèur­
~raven. . En hoewel dit onbequaem zoude zijn tot Schcepvaert, zoo ifi zonder 
iwaricheyt, ghemerét datter, ghelijc voren ghezeyt is, gheen zijn en zal. 

Noch fiaet te ghedenl"ken, datter voorderlic is het bovenwater van B C op­
waem, zoo veel by de handt te krijghen , alfmen na ghe1eghentheyt der plaets kan 
te weghe brenghcn, op dattet alfmen dc grachten [chuert nict terfront te zeer en 
da1e. 

Merét noch, dat zoomen ter plaets tulfchen D E leyde een Spillluyfe, ghelijc 
aenghewe[en is mette twee deuren aldaer gheteyckent, die met eenravelin konnen 
be[chermt worden, men zoude daer me de gracht dieper doen afloopen dan te vo­
ren, en met meerder ver[chil van buyten en binnenwater moghen [chucren. Het 
konde tOt zommighe placc[en ooc ghebeuren, datmen een kleyn onbevacrIic Ri­
vierken door zulcke manier bevaerlic mactte, of Rivierkens diemen met. kleyne 
Schepen bevaert, met grooter bevaedic wierden. 

10 Form. 
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EXAMPLE 9 

Of the scouring of ditches in intand towns, far from the sea or navigab!e rivers, 
having a smal! non-navigab!e river coming up to them. 

In Figure 10 let A be an inland town, far from the sea or from large navigable 
rivers, but having a small non-navigable river Be, running there into the ditch. The 
weakening of such towns and the difficulties caused by such small rivers, no matter 
whether they are led through the town or into the ditches or round them, have 
been discussed in Example 7, where it bas also been stated how they ean be 
avoided, but in that case the town was situated on the seaside or· on a large 
navigable river, between which and the town there is no dry land, as in the present 
case; the scouring of the ditches therefore calls for a different procedure, which 
may he as follows: 

At the mouth of the river, where it gives into the ditch, i.e. at B, a pivotted 
sluice should be built as shown there; and where the small river leaves the ditch, 
which shall be at DE, a stretch of ditch DEFG should be dug some 300 or 400 feet 
long and about as wide as the other town-ditches; then the sides of the ditches should 
be dug from F to H, and from G to I, so as to diverge widely, viz. from F to H and 
from G to I, in such a way that Hl is five to six times as wide as FG, and from 
H to I there should be made a horizontal flood-control dam, at such a level that the 
town-ditch will always keep at least six feet of water. Then HK and IL are dug, in 
such a way that IHKL represents a wide shallow ditch, at the end of which, at KL, 
another horizontal flood-control dam is !aid at the same level at Hl. The water 
overflowing it, which willbe allowed to find itsway as it may into the small river, 
will take a course, say, as from KL to the small river at M. 

This being so, and the scouring being effected with the sluice B as of ten as 
needed, the object will thus be attained, for the ditch is without dams and yet 
is scoured throughout. And though it will be shallow at GF, that does not matter, 
since there is depth at DE. The rectangular section IHKL will be very shallow and 
will silt-up, perhaps to the height of the weirs IH and KL, because of the slow 
flow of the water there, but this does not matter, on the contrary, it even presents 
an advantage, for if the enemy should want to drain off the ditch-water through it, 
he would have to excavate it first. And though this would be an obstacle to naviga­
tion, that is no difficulty, seeing that, as said hefore, there will be none. 

It should also be remembered that it would he an advantage to get as much of 
the upper water from Be upstream as the local situation permits, in order that it 
wil! not fall too rapidly when the ditches are scoured. 

Note also that if between D and E a swivel-gated lock were built, as is shown 
with the double gates 1), which could be protected by aravelin, the ditch might be 
emptied to a· greater depth than before and the ditches might be seoured with a 
greater differenee between outer and inner water level. It might also happen in 
some places that a smal1 non-navigable river might thus be made navigabie, or 
that rivers in which small vessels ean sail might he rendered navigable for larger ones. 

1) Not shown in the figure! 
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H Ier voren is ghezeyt , hoe de Stadts­
grachten met groote bequaemheyt 
voor Houders konnen vcrfirecken, 

zoo wel tot Haven[eJluering en maling, als' 
tot der Steden verfiercking: Maer hier bene­
vens zijn buyten de Steden ten planen Lan­
de veel Houders, dienende niet alleen om te 
fehueren de Havens dacr Sehuyten cn Sche­
pen door inde Landé en Dorpen varen,maer 
ooc om Watermolens die het landt droogen 
daer in te malen zonder tijt-verlies) ter wijle 
het water buyten hoogher is dan binnen. 
Maer want myns bedunekens de form der 
zelve Houders zeer mach verbetert worden, 
cn dat ic myn meyning door het voorgaen­
de lichtelic verklaren kan , zoo zal ie daer af 
myn ghevoelen zegghen. 

Laet tOt dien eynde in dere I I Form A H 
een Houder beteyckenen, gelijc tót noch toe 
ghemeenelic ghemaea: worden,die tot ZOm­
mighe plaetfen ette!ieke duyfent roeden of 
ooc wel eenighe uren gaens lane zijn, C D 
bediet den deurgaenden Dije,daer onder een 
optreckendc fluysdeur light aen A) VOOlt is 
E het landt, F het buytenwater, als Zeeof 
groote Rivier, A G. de Haven die mettet op­
gehouden hoochwater A B ge[chuelt WOrt, 

als het buytenwater F ten leeghfien is. 
Zoodanighe Houders hebben het onghe .. 

val dat[e gheduerlic zeer aenwaffen,en a1der 
eerll: en meel!: aen' t eynde B, om dattet wa­
ter daer gheen deurganc en heeft, zulcx dat 
fy weynich waters begrijpende, te weyniger 
fehuering maken. Ten anderen,en moghen­
der gheen Sluyfen aen gheleyt worden om 
de landen E te drooghen , of geleyt zijnde~ 
gheen of weynich dienl!: doen. Ten derden, 

• .. . Cl moghender gheen Molens aen gheleyt 
:.:: :.': worden om 'twater in te malen, of gheleyc 

zijnde,helpen weynich, door dien fy'twater 
:.;- veelhooghermoeten opdragen, dan fy zou------i .. ;.~ den, als den Houder goede diepte hadde. 
~ D Ten vierden, alfinen door noodt tottet ver-

C :.:.:. diepen komt, het gravc:n en ghefehiet niet 

I •••••••••• :-:-:" ••••.•• ' ••••• :zondergrootekol!: • 
•••• , •••••• ""'.', •• #- aldr. h 11 k :-.................... ' ... ': ...... ".# ................... Om elf' on~ eva en te voor omen, ............ , .. , ..... , .... • " • • ~ cl .;.; ...• -:.;.:.:.:. ...•. : ·.:.:.:-:.;;F..· ... : ..•• ·.·.maehmendoenalsvolght : Ghenomen at ' •. ~ .......... '. ~ '. , • • .. ...... d .. 
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EXAMPLE 10 

Of the improvement of the basins or «boezems" used in the country, both for the 
scouring of harbours and for the drainage of the land. 

It has been stated above how town-ditches can he used with great profit as basins, 
for harbour-scouring and drainage, as weU as for çown fortification, but outside 
towns, in country districts, there are many basins, which not only scour the 
harbours through which vessels and ships sail inland and to villages, but also serve 
for drainage-mills to spill the water they drain from the land without loss of time, 
when the water outside is higher than inside. But as in my opinion the form of 
SUch basins might be greatly improved, and as I can easily explain my ideas in 
connection with the above discussion I wiU now give my views on them. 

In Figure 11 let AB denote a basin, as they have usuaUy been made up to the 
present, which in certain places are several thousands of roods or several hours 
long; CD is· the circular dike, in which has been built avertical sluice-door at A, 
E is the land, F the outer water (sea or large river), AG the harbour, which is 
scoured with the pent-up water AB, when the outer water F. is at its lowest level. 

Such basins have the disadvantage that they silt up .constantly, and firstly and 
mostly at B because the water cannot pass through, so that, as it contains little 
water, it wiU not he properly scoured. Secondly, no sluice-doors must he built to 
drain the land E or, if they have been built, they are not of much use, if any. 
Thirdly, no drainage-mills must he built on them, to pump the water in, or if they 
have been built, they are not of much use, since they have to raise the water much 
higher than if the basin had its proper depth. Fourthly, if excavation is hegun 
because of dire need, the digging and dredging involves great expense. 

In order to avoid all difficulties one may proceed as follows: Let us assume that 
in Figure 12 the basin has been dug from the sluice-door A via B and C to D, half 
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vande optreekende Sluyfe A overB en C tot D,half zoo lanc als A B der I i Fonn: 
Daer na fy van D al gravende weerom ghekeert over E en F tot A ~ blijvende een 
riem landts tulfehen C en E : Voort wort met G H beteydent den deurgaenden 
Dije, daer d' optreekende Sluys A onderlight ,A I is de Haven, K het landt, L 
hetbuytenwater: Ter plaets van B is een dellre, alzoo ooe is terplaetsvan F. 
T ghebruyc hier af is dufdanich: De Sluyfe A opgetroeken zijnde me~ een hooeh­
!te binnenwater en leeghlle buytenwater; zoo zal daer mede fehuenng ghedaen 

'. .... . .. ' .' worden, d' een mael door F, blijvende .B ge-:- _ 
I2 F 0 R M. floten,d'ander maeldoor B,biljvende F ge­

", . · .. 
· , . , " · .. 

floten ~ zomwijlen H:aende de twe(! deu~en . 
Ben F t'zamenopen,alfmen met meer wa­
ters t'zeffens de Haven- A 1 dieper {chueren 
wil, gelijcmen dat altemael opentliekerver­
llaen kan door 'tghene van 'tghebruye der. 
SpiWuyfen gczeyt is intZ Voorbcdt defes. 
Hooftlluex: Door 'twele ooc te verllaen is, 

. • , ... '.. datmen no. eh dieper fchuering inden Hou-
': :: ;:' der k~n maken, mettet hooeh buytenwater 

... '. . te doen vallé int binnenwater alO:' ten leegh-

1(, ,;'S;: ~i/1' fie~~~'gaendc de twee deuren die ghezeyt 
'., • l • • • •••• zijn te ligghen aen B cn F, dat en behoeven 
: ':' : . : : ::: gheen hvare koll:elic~e wercken te zijn,ghe-
;.:.: ..••. merét dattcr gheen val van warer en is ,ghe-
.•••.. ':.:.:. lije aende Sluysdeur A, en dattet water aen 
:'.':_.'.:.:' :::::: deghel10ten deurcn BFvan voren en ach-

. . • tCI' bykans even hooeh is, waer af men voor-
.'..... ,,:.:.: bedt kan zien aen zukkedeuren die binnen 
/~,::; ~ Delf aen zommige bruggen ghemaea zijn, 
.. , ." om het water daer voorby te doen loopen 
,\::-:-:·:Z als de Molens het water ververfchen. 

-G-::---''''/' ·,Û~· . Merd noch, dat hoewel hier voorbeelt-
~ Ji fehe vvijfe de riem landrs tuffchen C en E 
. • . heellanc en fmal gheteyckent is, nochtans 

.':": ...... "7" •• -•• -•• -'-•• "'" .-:-1 .• :-:- .••• ' •••••••• ' •• vry te llaen zukken form te mogen hebben 
'. :. : .... : . : . :'.': ::. :. :.:.:.:.:.· .. :.:.:0' als na gheleghentheyt der plaers beil te pa3 
.. ,...... '...."....... .... fb .:. . .. ' .•• ':. .•.•. . .••••• ' .••••••••• komt, lanc 0 reet, recht ofkrom ,nemen-
-:: ',~':': .... : J ... ; ...... :·L·: .:.: ;:: de zulckcwatcringhentotvoordeel alfmen 
.... lP .. ' ~"."." .. ............ r ... ,. ............. ' • oorboor bevint. 
".'~'.','.' ••• '.'.'.',' •••.••••••••••••• ' ld·' . . d I •.••• ' ..••..•.••••• Bya 1en t 111 eemghe Lan en ghe egen-
der viel den Houder na by dè Haven tc ligghen, zonder zoo verre daer afte loopen, 

. ghelijc tot veel plaetfen ~hebeurt, ennoehtans waters ghenoech houdendc, dat 
zoude konnen ghefehieden ghelijc in defe 13 Form, vvaer in de letters van zulcke 
beteyckening zijn als inde 1 Z Form, maer doende hctwater vande deuren Ben F 
beghinnende, over eleke zijde een keer meer, zulcx datd'eenmaeI gheopent de 
deurc~ B, d' andermae1 F, daer komt overal fchuering door den gantfchen Houder. 

J; Porm. 
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the length of AB in Figure 11; then from D one should return via E and F to A, 
leaving a belt of land between C and E. GH is the dike, into which the sluice-door 
A has been built, AI is the harbour, K the land, L the outer water. At B there is 
a sluice-door and at F too. This system operates as follows: When the door A 
is raised at the highest level of the inner water and the lowest level of the outer 
water, scouring will be effected, one time through F, while B remains closed; 
sometimes the two doors Band F will be opened, if more water is wanted to scour 
the harbour AI to a greater depth, as will be obvious af ter what had been explained 
about the use of swivel-gates in Example 2 of this chapter, from which it will also 
be clear that even deeper scouring can be obtained in the bas in when the high 
outer water is caused to fall into the inner water at its lowest level. 

As to the two doors which are located at Band F, these need not be heavy and 
expensive structures, since there is no fall of water, as at A, and the water is prac­
tically at the same level on the inside and the outside of the closed doors Band P, 
examples of which can be seen in the form of such doors at certain bridges at Delft, 
which handle the water that is provided by the mills draining the canals. 

Note also that though the strip of land between C and E has here been drawn 
very long and narrow by way' of example, still everyone is free to shape it as best 
suits the local situation, long or broad, straight or crooked, choosing such drainage 
as is found advantageous. 

If in some areas it is found more advantageous to build the basin close to the 
harbour, so that it does not extend far away from it, as usual, and still contains 
enough water, this might be done as shown in Figure 13 where the letters have the 
same meaning as in Figure 12, but the waters starting from the doors Band P will 
run the length of one more side, in such a way that when at one time the sluice­
door B is opened, at another time the door F, there will be scouring throughout the 
basin. 
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Maer alrmen over eleke zijde noch een keer meer wilde doen) dat zoude mogeR 
toegaen als in defe 14 Form, vvacr in de letters oocvande zelve betryckening zij~ 
z u1cx dat d' eenmael gheopent de deure B, d' andermael F, daer lomt overal fchuc. 
ring door den gantfchen Houder. 

Met defe 13 en 14 Form zietmen ghenoech de meyning, alfinen op zulde wijfe 
de Houders noch meervvaters vvildedoen begrijpen. 

Door' tghene hier voren ghezcyt is,fchijnt moghelic te zijn, niet alleen den aen­
was te beletten dieder komt in~e Houde1'S der 11 Form, maer boven dien zoo diep 
te konnen ghefchuen worden, datmen tot ettelicke plaedèn met veel JUecne onko­
fteIicke Sluyskens daer in te doen uytvvateren ,de landen veel vroegherzal konnen 
doen drooch worden dan te voren, en ooe met min Watermolens, die zullen mo­
ghen malen inde diep e Houders, te vvijle fy leegher zijn dan het buytenwater : De 
Houders die tot vaerdendienen, zullentottet varen bequamerzijn omdemCa'­
der diepte vville: Ooc en valter gheen onkoftvan verdieping met fchuppen. 

Tot bier toe is gezeyt vande fchuering der Houders mme optrc;ckende Sluyfm 
di eder nu zijn, waer by ghenoech kennelic is , dat S pilfiuyfen met gt'ooter deurea 
noch veel baer dienft i.oudm doen. 
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But if it should be desired to have it run the length of yet one more side, this 
might be achieved as shown in Figure 14, where the letters again have the same 
meaning, in such a way that when now door B is opened and now door P, there 
will be scouring tQrougl1Qut the bas in. 

These Figures 13 and 14 show cleady enough what is the intention if it should 
be desired for the basins to contain even more water in this way. 

From what has been said ab<;>ve it seems possible not only to avoid the silting-up 
that will occur in the basins of Figure 11, but also to scour to such depth that by 
draining in several places through small, inexpensive sluices the land can be 
drained much .sooner than before, aild also with fewer drainage-mills, which can 
now pump into the deep basins, because they are lower than the outer water. The 
basins which are used as waterways will be more suitable for navigation because 
of their greater depth and will involve no expense on account of dredging with 
scoops. 

Upto this point we have discussed the scouring of basins with vertical sluice­
doors, as they are now used, but it is sufficiently evident, that swivel-gate locks 
with larger doors will serve this purpose much better still. 
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n Voo R B E E L T, 
V ande fchuering der Vaerden door 'Venen daermen Turf tret!. 

D En Turfvvort in defe Landen op tweederley wij[e uyt het landt ghekregen, 
d' eene onder vvater met baggaertnetten, tot zommighe placefen vvel 20 
voeten diep en meer: D'andcr.vvijfe boven vvater diemen met fpaden 

fl:eed of graeft. Hiel' toe bevinrmen oorboor door de venen een vaert te maken, 
dienende tot twee voornamelicke eynden, het een om de Schepen met Turf ghe­
laden zijnde, door te komen inde groote Rivier of Zee, en van daer VOOlt te varen 
tot vC1'fcheyden plaetfen daermenfe begeert: Het ander eynde is ,dattet vvater uyt 
de venen in die Vaert zackende, zoo worden de venen daer me zoo drooch, dat­
men den Turf bequamelic boven vvater fieken kan: Maer want de meyning is van 
defe laetfie manier hier voornamelicxt verhacl te doen, zoo is te weten, dat veel 
dier Vaerden het ongheval hebben van droochte, zulcx datmen tot verfcheyden 
plaetfen Verlaten maed daer het vvater me opghehouden WOrt. Dit zoo zijnde, 
en om de fwaricheyt van ondiepte te voorkomen, men zal de Sluysdeuren der Ver­
laten doen draeyen op (pillen, na de manier hier voren befch reven, en mettet op­
ghehouden vvater vande hoogher deden der Vaert, zalmen de kegher deden die­
pen, vvaer me het inkomende zant t' dekens en gheduerlic vvechfèhuerende, meer-

G der 
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EXAMPLE 11 

On the scouring of the canals through the moors where peat IS cut. 

Peat is obtained in these regions in two ways, one under water with dredge-nets, 
in some places at a depth of 20 feet or more; the other consists in cutting or digging 
above water-level with spades. For this purpose it has been found useful to dig a 
canal through the moors, which serves two main ends, the first being to carry 
ships loaded with peat to the large river or the sea, and thence to the various towns 
where it is wanted; the other end is that since the water drains from the moors into 
the canal, the moors become so dry that the peat can be cut conveniently above 
water-level. But because it is my intention to deal primarily with this last method, 
it is to be noted that many such canals suffer from running dry, so that in several 
pi aces weirs are built to dam the water. This being so, and in order to avoid the 
difficulty of shallows, the weirs should he equipped with swivel-gates, as described 
before, and with the pent-up water in the higher parts of the canal the lower parts 
should be deepened, by which means, the inflowing sand being continually scoured 
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der diepte 2al ghekreghcn vvorden d' ander te voren was , niet alleeneIic bequ31.T1er 
tottet varen, maer ooc tottet Turf ll:eken en drooghing der landen: En hoewelmen 
ten tijde van langhe droochte gheen vvater en heeft om te fchueren, maer opghe­
houden moet worden tottet varen der Schepen, zoo machmen te dicwilder fchue­
.ren allfer overvloet van water is. Mertl: noch, datte"r om defe meerder diepte wil­
Ie, in zulcke droogl}e tijden te min ghebrec van vvater is om te varen : Ooc dat 
daerom het water inde Vaert ten tijde van langhe droochte, 1eegher zal moghen 
afghclaten worden dan te voren ~ en nochtans de Schepen tottet varen diepte ghe 
noech behoudende. Al dit aenghemerd:, en daer benevens de kleénc onkoll:en van 
devoorfchreven verandering der Sluysdeuren. zoo heeft my ghedocht dit vermaen 
oorboor te konnen zijn. 
. Maer want ymant deneken mocht, defe zake van zoo lc.leen bebngh te wefen, 
dattèt de moeyte niet weert en fchijnt daer af zuleken verhael te doen,zoo is te we­
ten datter in defe Landen zommighe onvruehtbaer venen, in koop veel meer ghel­
den dan de bell:e zaey-landen, waer by noch tot ettelicke plaetfen ghebeurt, dat de 
venen die te. voren onvruchtbaer landen waren lIytghetrocken wefende, daer on­
der goede zaey-Ianden en weyen bevoflden worden, zulcx dattervee1 een grootell 
rijcdom uytghchaelt hebbe·n·, en in ander landeR uyt halen konnen allfer de kennis 
af waer. 

Dit vande venen aenghemertl:, en niet buyten reden fehijnende, datmen tracht 
haer herkomll: te weten, öm dat zulckekennis totte zake voorderlic mocht wefen:> 
zoo zegh ic tOt dien eynde de venen gheweell: te hebben groote dicke bolfchen, en 
dat alle teghenwoordighe groo~e dicke bolfchen met laneheyt van tijdt venen wor­
den zullen, welverfiaende als de men[chen 4e bof(chen niet uyt en roeyen , macr 
dOler de nawer haren loop heeft. Om dit te bewijfen, zoo is voor eerll: openbaer 
dat de boornen metter rijdt vergaen, hoewel d' een afkomll: langber duert dan cl' an­
der,als eyeken boornen worden ghezeyt ontr~nt drie hondert jaren te fiaen, te we­
.ten hondert jaren vvalfen, hondertjaren in ll:ant blijven, en bondert jaren vergaen: 
N u dan ghenomen dat den eycken boom de langll:duerende zij ghelijc zommighe 
meynen, zoo ill: nootzakelic dat van alle boomen dieder nu waffen, binnen drie 
hondert jaren gheen zijn en zullen. Aengaende hier op ghezeyt mach worden,dat 
vande eyeke1en en ander vruchten of zaden die in d' aerde vallen, weerom nieuwe 
boomen waffen, en dat daer me de boffchen gheduerlic in wefen blijven: Hier op 
WOrt gheantwoort.zulcx ooe eM eynde te nemen, om defe redenC:1: Men ziet inde 
bolfe:lien,dat de tacké mette groote fiormé zoo tegen malkander 11aen datfe breken", 
cn 'tIant onder de boom en overal bedecken, zo wel met groote houten als met klee­
ne rijfelinghen, die daer na verrotten; Maer zulcx jaerlicx diewils ghebeurende, en 
dat veel hondert jaren lanc gheduerende, het maed: een groote meniehte van ver­
rotte tlcken , die ghemorfelt op malkander vergaren etteIicke voeren die, waer by 
ten laerllen noch komen de heele vervallen en verrottende boomen zelf, al 'twelc 
houte ll:of is zonder aerde, daer eyckelen en ander zaedt van hoornen in vallende, 
nietwalfen en kan. Dit zoo verre ghekomen,2Ïjnde, de holfchen gaen heel te niet, 
en.blijven dorre oovruchtbaer landen die wy venen noemen. 

Aengaende ymant den eken mocht hoe het toegaet mette. voorfehreven eerlle 
foorte van veen, dat met baggaertnerten over de ~o voeten diep onder water uyt­
ghetrocken wort, alwaer her fchijnt gheen bolfehen te hebben konnen waffen, dat 
meyn ie aldus te ghebeuren : Bedijd:elanden en waffen na de bedijcking niet hoo­
ghet:, de boffchen daer in ll:aende worden venen:us Voren ghezeyt is, marr de buy­
tenianden watfen gheduerich aen) 'twelcmen tOt veel plaetfen bevint op twintich 
of dertich jaren twee of drie voeten en meer te bedraghen , maer met lancheyt van 

tijdt 
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away, greater depth will be obtained than before, which is more suitable not ooly 
for navigation but also for the cutting of peat and the drainage of the land; and 
though there is no water available for scouring in long periods of drought, but all 
the water has to be pent-up for navigation, scouring can be effected more frequent­
ly when there is plenty of water. Also note that because of this deeper scouring 
there will be less water shortage for navigation in times of drought, and also that 
draining can proceed to lower levels in long periods of drought, and yet ships will 
have sufficient draught for sailing. In view of all this as weU as the small expense 
involved in the aforesaid modification of the swivel-gates it seemed useful to me to 
make these remarks. 

But if ànyone should think this matter of 50 little account that it does not seem 
to be worth while to discuss it in such detail, it should be noted that in this . 
country there are certain infertile moors which sell at higher prices than the best 
arabie land, while in" some places it happens that moors which at first were arid 
land af ter being dug were proved to have excellent arabie soil underneath, so that 
many people gained great wealth from them, while this might be done in other 
areas, if it were known. 

Having said this about moors and because it does not seem unreasonable to try 
to know their origin, because such knowledge may be profitable for our subject, 
I say that such moors at one time were large, dense forests and that all now existing 
large, dense forests in the course of time will become moors, at least if men do not 
uproot the forests, but leave nature to take its course. The proof is that firstly it is 
common knowledge that trees decay in due course, though one species will live 
longer than another, oak trees being said to stand for three hundred years, i.e. they 
grow Eor a hundred years, stand for a hundred years, and decay for .a hundred 
years. Assuming the oaktree to be the most long-lived of trees, as some believe, it 
is béyond doubt that of all the trees now growing none will be left within three 
hundred years. Any objections to the effect that new trees will grow up Erom the 
acorns and other fruit or seeds that fall on the earth, by which means the forests 
are constantly preserved, may be answered in the sense that even this will come 
to an end, for the following reasons. It is seen in forests that during a great storm 
branches will hit each other 50 violently that they break and cover the soil under­
neath the trees all over, both with large branches and with small twigs, which then 
decay. As this of ten happens every year, and during many hundreds of years, this 
gives rise to a large mass of decayed branches, which accumulate in a broken state 
to a depth of several feet, to which are finally added the whole fallen and decaying 
trees, all of which is wooden material without soil, in which acorns and other seeds 
of trees, falling on it cannot grow. When this process has gone thus far, the forests 
will be destroyed altogether and the barren infertile lands will be left, which we 
call moors. 

And if anyone should consider how the aforesaid first type of peat is formed, 
which is collected with dredge-nets at depths of over 20 feet under water, where 
it seerns that no forests can have grown, I believe this to have happened as follows: 
Embanked lands do not grow higher af ter the construction of the dikes, the forests 
therein become moors, as explained above, but the outer parts will grow constantly, 
which is found in many places to amount to two to th ree feet or more in twenty or 
thirty years, but since in course of time this difference is 50 great that the bottom 
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tijdt zule verfchil zoo groot zijnde, dat den grondt der Rivier veel hoogher is dali 
de bedijéte landen, ghelijc tot veel plaetfen dadelic bevonden wort, endaer icey­
ghentlickcr af ghefchrevcn heb int J; voorf!:el van' t f!:ofroerfel des aertkloots, ZOG 

en konnen de bedijéte landen haer reghenwater niet loofen, maer blijven verwoeft, 
en het buytenwatel' daer in loopende , de venen die van houten fiof zijn, rijfen op 
zoo hooch alfi vvater, en ûnckende het zant mette kleyighe fiof der hooghe vvate­
ren door het veen tot op den grom, zoo waf!: hetlandt op zulcker voeghen weerom 
indehoochte, vlottende het veen op't vvater, 'twek ooe d'oorzaee is waerom de 
diepe venen daveren aHinen daer op gaet, even ghelijc houten zag heling int water 
gheleyt , waer op ghedruét wefende , fy vvijét neerwael't , maer van dat drucfel vry 
zijnde rijf!: vveerom op : En uyt z ulcke venen kan men met baggaertnetten Turf­
trecken zeer diep onder vvater ,ghclijc ic voorghenomen hadde te verklaren. 

De boomen diemen al gravende ghemeenelic onder inde venen vindt, gheven 
ooc ghetuychnis die boITchen gheweefi te hebben : De redenwaerom zulcke boo­
men tot gheen verandering in veen gherocht en zijn gelije ander, fchijnt defe, datfe 
voor het verrotten metten voorfchreven nieuwen aenwas bedeét vvordende, en be­
deét blijvende buyten vorfi en Sonne fchijn, daer na niet en verrotten, maer ghe­
duerlic harder worden : Van welcker dinghen oorfprone ie voorghenomen hadde 
myn ghcvoelen te verklaren, by aldiender de zake niet ghenoech me ghetroffen en 
is, 'tmach beghin zijn om naerder daer op ghelet te worden. 

12 VOO R B E E L T, 
Vande manier der bequame fclJUcring "twlde V aerden tujJè!Jen f\1We E ylanden" 

oftujJchen q,Jafllandt en E ylandt daer ebbe en '"Vloet it. 

D Aer VVOrt teghenwoordelic tot verfcheydcn plaetren defer Landen, voor­
ahellaghen van diepte tc maken tuffchcn twee Eylanden, oftulTchen vall: 
landt en Eylandt, daer me fy mochten van malkander ghcfcheyden blijven 

zonder toe te vvalren: Als de N ieuwerhavenfche Vaert langs Cad zant en de Groe: 
De Rivier Eendrecht of Voiineer langs ter Tolen : De Roovaert by de Klunder: 
De Vaert door het Schorre nevens ter Muvden, enmeerander. D'oorzaec vande 
ondiepten zoodanigher Vaerden is tweederhande : Ten eerfien, om het vvantije, 
daer den vloet van vvederzijden d' een teghen d' ander komt: Ten tweedden, om de 
groote herdijcking der Landen kortclic deur het Befiandt ghe[chiet, diens Dijeken 
[en tijde van d' oorloogh deurghefieken vvaren, van welcke Landen het ebbewater 
nu niet inde Vaert en zaét noch en fcllUert, ghelijét Voor de bedijcking dede. De 
reden waerom datmen die diepten zoo zeer begheert, zijn verfcheyden: Ten eer~ 
fien ,om daerdeurtevaren: Ten tweedden ,omdat(ede Landen zouden verzeke­
l'en teghen den Vyant: Tenderden, want d' onbedijéte La.nden op vvederzijden der 
Vaert zeer aenwalfen, en dat daerom mette daghelicfche ebben te vveynigher wa­
ter inde Vaert zaét, zoo fiaet het ghefchapen zulcke Vaerden op korter tijdttoete 
vvaITen, en de Landen in tijt van krijch niet te konnen onder water ghebrocht wor­
den:Tis vvd zoo)dat der onbedijéte Landen voor der aenwaffinghen door dijckage 
belet vvordcn,maer alfdan is den aenwas der Vaert te grooter,om datter gheenaen­
zacking en is van't voorfchreven ebbewater der l1evenligghende Landen: Ten vier­
den,vvant de fe voorghenomen manier van verdieping ghefchiet met bedijcking der 
Landen,zoo zoude daer uyt te verwachten fiaen 'tprofijt dat uyt d,ê b.edijcking valt, 
blijvende boven dien de Landen beq ua.em, om door ha.er Sluy fen) of met deurfie­
lOng del." Dijeken, het Landt onder water te kopnen fidlen,alft noot is: Ten vijfden, 

G z als de 

J 
I 
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of the river is much higher than the embanked lands, as is found in practice in 
several places and as I have discussed more properly in the 13th proposition of 
the Stofroersel des Aertcloots 1), the embanked lands cannot drain their rainwater, 
but remain waste, and when the outer water runs into them, the moors, being of 
woody material, rise as high as the water, and the sand and clayey material of the 
flood waters sinking through the peat onto the soil, the land will grow higher 
again, the peat floating on the water, which also causes peat to shake if one walks 
on it, just as wooden sawdust, when laid in water, wiII sink when pressed down, 
but will rise again when the pressure is released. And from such moors peat can be 
dredged with dredge-nets deep under water, as I set out to explain. 

The trees commonly found on the bottom of the moors during digging also 
prove that there have been forests. The reason why such trees have not been con­
verted into peat like others seems to he that, being covered before decaying by the 
aforesaid fresh accumulation and remaining protected from frost and sunshine, they 
do not decay, but harden more and more. I had proposed to give my views on the 
origin of these things, as they do not seem to have received enough notice, but this 
may be the prelude to better observation of such matters. 

EXAMPLE 12 

On the method of the proper scouring of the channels between two islands, 
or between the mainland and an island, if there is ebb and flow. 

Nowadays it is proposed in several places in this country to deepen the channels 
hetween two islands or between the mainland and an island, so that they may he 
separated from each other without silting up: such as the Nieuwerhaven Vaart 
along Cadzand and the Groe: the river Eendracht or Vosmeer along Tholen, 
the Rovaert near Klundert, the Vaart through the Schorre near Ter Muiden, and 
others. The causes of the shallows in such channels are twofold: Firstly, the neap­
tide, when the high tide from one side meets that from the other, secondly, the 
great re-embankment of the lands that took place shortly af ter the Truce, the dikes 
having been cut during the war, the low-tide from these lands no longer falling 
into these channels or scouring as it did before the embankment. The reasons 
why these depths are desired are various: Firstly, for purposes of navigation; 
secondly in order to protect the lands from the enemy. Thirdly because unembanked 
land on either side of the channel tends to rise quickly and thus at low-tide too 
little water wilI sink into the channel, such channels are bound to silt up in a short 
time and it would become impossible to inundate the land in time of war. It is true 
that unembanked land may be protected from accretion by building dikes, but then 
the channels silt up even more quickly, because the low-tide no longer deposits 
its silt on the surrounding land. Fourthly, this method of deepening taking place 
with the embankment of the land, it might be expected to involve the advantage 
resulting from embankment, while it would moreover be possible to inundate the 
land, if need be, by means of the sluices or by cutting the dikes. Fifthly if the 

1) Work XI, i, 22; not published in our edition. 
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:Us de Vaerden diep ghefchuert worden, zoo konnen de nevenligghende Landen 
door haer Sluv[en daer in overvloedelic uytwateren , vroech drooch vvorden , en 
laet drooch blijven, dat zoo niet en valt als de Vaerden toewaffen, om wele voor­
deel men met goede reden de Bedijckers me mach doen draghen d' ol1kofien der 
Spililuyfen en haet' Schant[en die daer toe noodich vallen. 

Om de bovenfchreven profijten te ghenieten, en fivaricheden re [chouwen, zoo 
zoude den ghemeenen rcghcl dacr toe dufdanich zijn: . 

Laet A B beteyckenen een Vaert, tuffchen het Eylandt C, en het Eylandt of 
vaillandt D, we1ckc Landen onbedijét zijnde, zoo valt de daghe1icfche ebbe na de 
diepte AB, doler in makende groote fchucring, maer fy wcrt om de bovcn[chre-
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channels are scoured deeply, the adjacent land can drain abundantly through its 
sluices, become dry much sooner, and remain so for a long time, which will not 
be the case if the channel wil! silt up, on account of which advantage the dike 
reeves may with good reason be required to contribute to the cost of the swivel­
gate locks and the ravelins that may be needed. 

In order to profit by the above advantage and avoid difficulties, the general rule 
would be as follows: Let AB be a channel between the island C and the island or 
mainland D; these lands being unembanked, the daily low-tide faUs back as far as 
AB, scouring it properly, but, because of the reasons described above, it becomes 
shallower every year, as experience proves. . 
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ven redenenjaerliclC ondieper, zoo d'ervaring leert. Om dit te voorkomen) ende 
diepte dieder is niet alleen te behouden, maer te venneerderen , zoo zalmen ( de 
Landen ecrfi bedijél: zijnde) aen beyden eynden der Vaert Spilfluyfen legghen,elc­
kc met twee paer deuren ,als E F en G H, daerfchuering me ghedJen kan vvor­
den op tweederley vvijfe : D' eene mertct hooch vvater der Vaerr gheloofi inde 
1eegheZee: D'ander mettet hooch vvater der Zee gheloo!l: inde leeghe Vaert: 
W Jnt de V Jert metten vlo et ten hoochfl:en vvefcnde, men lluyt de twee paer deu .. 
ren F en G : De ebbe daer na ten leeghll:en zijnde, men opent d' een mad het een· 
paer deuren als F, d'ander mad het ander paer als G, Cn zal het water (chuering 
maken zondervvantijet'0ntmoeten. Maerom na de tweedde wijfe te [chueren 
mettet hooch water der Zee inde leeghe Vaert, men lluyt, als d'ebbe ten leeghfien 
is, de twee paer deuren EH: De vloet daer na ten hooghll:en zijnde, men opent 
d' eenmael het een paer deuren als E, d'andermael het ander paet' als H : En hoe­
wel hier me gheen zandt uyt de Vaert en gheraeél:, maer ,aen't een eynde zal mogen 
vergaren, zoo kanmen dat mette volghende ebbe na d eerfte manier voorder uyt 
[poelen, alzoo van derghelijcke ghezeyt is int 2 Voorbedt dcfes 3 Hooftfiuex. 

D' eerfie vvijfe van fchuering der voorfchreven twee, en is inde Vaert zoo fiere 
~iet als de tweedde,om dat de Dijcken tot zommighe plaetfen verre van malkander 
ligghen, en dattet hooch water daer tu1fchen zeer bl'eet is, en daerom int beghill 
der loofing traghelic loopt : Maer het maed weerom 1l:erckcr en langducrigher 
fchuering inde Zeedorpels voor de twee monden der Vaert: Waer benevens noch 
t'aenmercken fiaet, dattet buytenlandt tu1fchen de Dijeken en de Vaert gheducrich 
aenwaft , l ulcx dattet op konen tijt begraeft zjjnde, tie ghemeene hooghe watereQ 
zullen dan in een nauwe Vaeit belloten,itercker fchueringmaken. 

De tweede vvijfe van fchuering is inde Vaert fl:ercker, om datter hooch buyten­
water int leegh drooch en enghe kiel valt. Wtdefe tweedde vvijfe vande lluyting 
derdeuren E H op een leegh vvater, kan noch een andermerckdicvoordeel vol­
gen inde droochmaking der Landen, om dat de Sluyfen der zel ve Landen inde lee­
ghe Vaert zoo veel vvaters loofen als die verfwelghen kan) zonder hindernis der 
vva1fencle vloet. 

Maet' aenghezien door dere 15e Form mette volghende 16< , lichtclic kan ver~ 
klaert worden noch zeker ander voordeel, cn ooe wat achterdeds, fpruytende uyt 
defe manier van dijcking, zoo zegh ic daer af aldus: By aldien het landt van E tot 
H op beyden zijden der Vaert zoo hooch waer, als de ghemeene hoochfte vloedeIl 
daermen me [chueren wil, zoo en behoeftmen op de zelve twee zijden der Vaert: 
gheen Dijeken te maken, diemen ánderzins zonder zulcke Sluyfen Iegghen moet~ , 
daer af de kollen groot vallen wanneerder ván E tot H grootclangde is : Boven b ~ 
is men ontllaghen vande jaerlic[che onderhouding , en van 'rperijckcl der inbrake 
datter op dijcken loopt : Maer dat voorfchreven landt tulrchen E en H 1eegher 
wefende dan de hoochfte vloeden daermen mc fchueren wil,zoo lcghtmcn alleene-
lie Kaeydijcxkens zoo hooge als ghenoech is totte zelve hoochll:e vloeden, zonder 
te maken hooghe [ware Dijcken regen alle ftorm en extraordinaire hooge wateren. 
Doch fiact weerom daer teghen te ghedencken , darmen aldus doende de Vaert t?t 
twee plaerfen als by I en M, niet zonder groote kofien moet fioppen m.etten DIJC 
daer deurgaende, 'twelc na d'ander wijfe van dijckage niet enghebeurt ,mder voe­
ghen datteghen al de bovenfchreven voordeden dit achterdeel int overGaen der 
onkofien bedocht dient. 

Tot hier toe de manier der (chuerina verklaert zijnde, zoo dient daer noch by 
bedocht) dat ter wijle men de Sluy[e ~aeél:, het varen der Schepen niet belet CR 

". ; vvorde, 
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In order to avoid this, and to maintain the present depth or even increase it, 
af ter the embankment of the lands swivel-gate locks should be built at both the 
ends of the channel, each with two pairs of gates, EP and GH, which will serve to 
scour in two ways: One, with high tide in the channel, drained into the low sea; the 
other, with high tide in the sea, drained into the low channel. For when the 
channel has reached its highest level at high tide, the two pairs of gates Pand G 
are closed; when afterwards the ebb-tide is at its lowest, now one pair of gates at 
P is opened, now the other pair at G, and the water will scour without meeting 
neap-tide. But in order to scour according to the second method with the high 
sea-water into the low channe! the two pairs of gates E and Hare closed when the 
ebb-tide has reached its lowest level. When afterwards the flood-tide has reached 
its highest level, now one pair of sluice-doors, say E, is opened, now those at H, 
and though sand is not thus removed from the channel but may accumulate at one 
end, this can he scoured out by the first method at next ebb-tide as has been ex­
plained in Example 2 of Chapter 3. 

The first method of scouring is not as strong in the channel as the second, 
because the dikes in some places are far apart and the high water in between may 
be very wide, and therefore at the start of the scouring will flow slowly. But on 
the other hand it will cause stronger and more prolonged scouring over the sills to 
seaward in front of the two mouths of the channel, while it is also to be noted that 
the land between the dikes and the channel will grow constantly, 50 that it will 
soon be covered with grass and the common high tides, now being contained in a 
narrower channel, will cause stronger scouring. . 

The second method of scouring is stronger in the channel, because the high outer 
water faUs into a low, dry and narrow channel. By this second method of dosing 
the gates EH against low water yet another considerable advantage can be obtained 

. for the drainage of the lands, because the sluices of these lands drain as much 
water into the low channel as it will take, without being impeded by the rising tide. 

But as Figure 15 and the following Figure 16 show clearly another advantage, 
and also some disadvantages. resulting from this form of embankment, I say as 
follows: If the land from E to H on the two sides of the channel were as high as 
the common highest tides by which the scouring is to be effected, there would 
be no need to make dikes on the said two sides of the channel, which would 
otherwise he necessary without the use of locks, the cost of which is great if the 
distance from E to H is great. Moreover one is thus relieved of the necessity of 
annual maintenance and the danger of the bursting of the dikes. But if the land 
between E and H were lower than the highest flood-tide with which the scouring 
is to be effected, embankments are made which are only just high enough for the 
said highest flood-tides, without high and heavy dikes having to be built against all 
storms and excessive high flood-tides. But against this it has to be borne in mind, 
that, if this is done, the channe! has to be filled up at great expense in two places 
such as land M with a dike extending through it, which is not done when the other 
embankment method is applied so that this disadvantage should be weighed against 
the advantages in the calculation of the expenses. 

Up to now we have discussed the method of scouring, but it should also be re­
membered that while the locks are being made, ships should not be prevented from 
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vvorde, )twelc tot groote fchade der landen fhecken zoude: Om 'tzelve teweghe 
te brenghen; zoo laet de ghetippelde linien van I tot K, en van L tot M, beteyc~ 
kenen den loop des Vaats, ghelije die was voor het lcgghen der Sluyfen, te weten 
van A reehruyt door 1 K, en van daer tet L, en voons door L M tot B, wefende 
alfdan het landt ter plaets der Sluyfen zonder vaen : Dit zoo zijnde,men zal op dat 
landt binnens dijex de Sluyfen legghcn, rus ter plaetfen van E F en G H, ('twelc 
ooe noodich is, om datmenfe niet en behoon te leggen tuffchen I K en L Minde 
diepe weecke grom des Vaens) weleke ghernaect zijnde,men zal op deke zijde der 
Sluyfe graven een nieuwe diepte, zoo verre tot datmen inde Vam komt, en frop­
ren daer na d'oudeVaert met den deurgaenden Dijc, als terplaets van I en L: Al 
twelc ghedaen kan worden zonder het varen da Schepen een dach verhindert te 
vvefen. 

Merél: noch, dat uyt dere manier vande nieughegraven bocht daer bct varen der 
Schepen me vry blijft ter wijle men de Sluyfen maed, noch een ander voordeel 
volght : Om van 'twele naerder verklaring te doen, metfgaders vande manier der 
Schantfen ghelijc die voor de Sluyfen zouden mogen veroordent worden, zoo frel 
ie hier devolghende 16 Form van een Sluys alleen, met haer Schants,alwaer A de 
twee paer fpildeuren beteyckent, Bene zijn tWee borftwecrkens zoo hooeh als 
de Dijeken , belettende datmcn van buyten inde Sehants niet ghezien en worde: 
Op beyden eynden dier borftweerkens by D en E zijn openheden, daermen deur 
gaen mach om langs den barm te komen aen de Sluysdeuren, om die open en toe te 
doen, ooc om van daer over, een gancxken op de deuren ghewrocht , te komen van 
het een deel der Schants int ander : F G zijn twee Beeren ten eynde det Dijcken, 
daer fyaende Schants gheraken ; H I is d' oude Vaert, aen het eynde I toegedamt 
met de deurgaende Dijeken : K is het landt daer de Vyant mach aenkomen : Z ulclI: 
dat metdefen bocht LAM, I H aenghewefen wort in grooter form dan inde 
JS Fonn ,'tghenehet deel A E F K, of L G H B M aldaer bcteyckende. 

Het voordeel volghende uyt defe nieugegraven bocht LAM, is datfe (bene­
vens datmen zoo doende, de Scheepvaert niet en verhindert ter wijle men bouwet) 
belet de Sluysdeuren van buyten ge.zien ofbefchoten te worden, want van op d' an­
der zijde der Vaert als ter plaetfen van N en 0 ) daermen neemt de Vyandt niet: te 
konnenkomen, naen de Sluysdeuren heel bloot. 

~Ó FO R...M. 
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sailing, which would cause great loss to the land. In order to achieve this, let the 
dotted lines from 1 to K and from L to M denote the course of the channel as it 
was before the building of the loeks, i.e. from A straight through IK, and thence 
to Land thence through LM to N, the land where there are now loeks having no 

. channe!. This being so, the loeks should he built on the land inside the dikes, i.e. 
at EF and G H (which is necessary because they should not be built between IK 
and LM in the deep, soft bottom of the channel), and when they have been built, 
a new channel should he dug on either side of the loek until the channel is 
reached, and then the old channel should he filledup with a continuousdike at 
I and L.. All this can he done without the sailing of the ships being impeded for 
a single day. 

Also note that this method of digging a new channel, thus leaves navigation free 
while the loeks are heing built, has another advantage. In order to explain this 
and also the way in which the ravelins might be arranged in front of the loeks, 
I give the following Figure 16 of a single loek with its ravelin, in which A 
designates the two sets of swivel-gates, B and C the two parapets as high as the 
dikes, preventing one from being seen in the ravelin from without. At both ends of 
these parapets at D and E are openings through which one may pass along the 
loek walls to the loek gates, in order to open and shut them, and also to get from 
one part of the ravelin into the other by a gangway built on the gates, F and Gare 
two dams at the end of the dikes, where they come up to the ravelin; Hl is the old 
channel, dammed up at the end I by the continuous dike; K is the land where the 
enemy may arrive, in such a way that by this bend LAM, IH is shown, on a larger 
scale than in Figure 15, that which was there represented by AEFK or LGHBM. 

The advantage resulting from the cutting of this new bend LAM is that (apart 
from not impeding navigation during the building period) the loek-gates are pre­
vented from heing seen from without or fired at, for on the other side of the channel, 
at N or 0, where it is assumed that the enemy cannot come, the loek-gates are quite 
unprotected. 
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Merétnoch, dlt zooder int beghin als de SpiWuyfen eera gheleyc zijn, niet 

diepteghenoech inde Vaetten waer, en datmen by nachte aentlachdcs Vyandts 
\'reefde, men zoude het hooch water inde Vaen moghen by nachte ophouden, en 
altijt hy daghe fchueren) zoo langhe tot datter op leegh vvater diepte ghenoech 
vvaer. 

N och is te weten, datmen in zeer langhe Vaerden zoude moghen legghen een 
derde Spillluyfe, met twee paer deuren olment het middel des Vaens , en [eh ueren 
d' een leeghe helft met d' ander hooghe helft, nu ter eender dan ter ander zijde. 

Dere fchuering alleenelie cens ter weke ghedaen zijnde, of zoo die wils allincn 
noodich bevonde , en daer op oorden gheftelt ghelijc inde Steden daermen de Ha­
vens fchuen, zoo en zoude de daghelicfche deurvaert der Schepen daer me niet 
verhinden worden dat te bedien hadde. 

N u dan de Landen der 15 Form aldus bedijd we[ende, en zullen niet meer aen­
waffen, konnende daer na alfi noot valt met opening van Sluy[en of dood1:eking 
van Dijeken onder water ghefielt worden : De diepe Vaert belet d'overkomfi des 
Vyants : Sy is bequaem totte Scheepvaert : En zeeroorboortonewaterlooling 
der bedijde Landen daer voren af ghczeyt is : Sukx dat hier me het voornemen 
defes I I Voorbeeles ghenoech verklaert [chijnt. 

4 H 0 0 F T S T V C, 
I nhtmdende l"1.Ioorbeelden) hoemen eenighe Steden die dadelic in lJlIeftn Zij1]~ 

door de ghemecne reghelen des ] Hooftftucx kan I"1.Icrfterckfn. 

I Voorbede van Calis. 

D Oor de Voorbeelden des ; Hoofcfiucx, is ghenocch verklaelt de meyning 
hoemen Steden ofSchant[en diemé van nieus oordentelic maeél:, met Spil­
fluyfen zoude verfiereken , maer want het voornaemfie ghebruyc beftaec in 

zu1cx aen oude ghemaeéèe Steden te vverc t:: fiellen,na den èyfch der omO:anruche­
den, zoo z al ie daer af dit bezondec Hooftfiuc hefchrijven. 

Calis wefende een Stadt van groot belang, daer de Zee met ebbe en vloet teghen 
:tcn {!aet, heeft op d'Oofizijde Duynen, daer over men droochsvoets teghen de 
wallen kan aenkomen : Om deren krancken oort te verfiereken, i{fer ghemaeél: een 
boogen fieenen muer, en een hooch fieenen bolwerc, van zoo grooten koft (na dat 
my ghezeyt is vande ghene dieder kennis af hadden) dat ie' t hier onbefchreven wil 
laten, doch alles met vveynich verbetering, want nadienmen droochsvoets,als ghe­
zeyt is, daer aenkomen mach, zoo en kan't teghen d' approchen of naerderinghen 
diemen nu ghebruyét nietlanghe teghenhouden, noch voor >+ leer-aenflaghen ver- eEf",/AtI ... 

zekertheyt hebben. 
Maer alzoo den Gouverneur Mon(eigtJtfll' dt yjç zalig'". hier me ongherufi en be­

komipert was , heeft onlancx voor fyn overlijden beghecrt, dat ie daer ter plaets op 
de fiercking der Stadt zoude willen letten, 'twele ghefchiedde, en vviert nevens de 
bezichting my ghelevert een gronneyckening , als defe I Form, waer in A beteyc­
kent den voorfchreven Oofthoec, daennen zonder gracht teghen de vvallen aen 
komt, B denWefthoec. 

I Form 
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Also note that if, when the pivotted locks have just been built, there should 
be insufficient depth in the channel and a night-attack by the enemy were feared, one 
might keep the high-water level in the channel at night and scour always in the 
daytime, until there should be sufficient depth at low-tide. It is also to be noted 
that in very long channels a third loek might be built, with two pairs of gates about 
halfway up the channel and one low half might be scoured with the other high 
half, now in this direction, then in the other. 

If this scouring were effected only once a week, or as of ten as is found neces­
sary, and by-Iaws were issued about this, as in towns where harbours are scoured, 
the daily passage of ships would not be appreciably impeded. The lands of 
Figure 15 thus having been embanked, they will no longer have accretion so that in 
an emergency they can be inundated by opening the locks or cutting the dik es; 
the deep channel will prevent the enemy from crossing, it is suitable for navigation 
and very useful for the drainage of the embanked lands discussed above. In this 
way the intention of Example 11 seems to be sufficiently explained. 

CHAPTER 4 

Containing examples of how certain acttlally existing towns can be fortified by the 
genera! rtlles of Chapter 3. 

Example 1, of Calais 

By the examples in Chapter 3 I have sufficiently explained my views as to how 
towns and ravelins which are newly built can be fortified with pivotted locks, but 
because the most important application consists in providing this in old towns 
already built, as required by the circumstances, I will describe this in this special 
chapter. 

Calais, being a town of great importance, washed by the sea at low and high 
tide, has dunes to the east, over which one may reach the walls with dry feet. In 
order to fortify this weak point, a high stone wall and a high stone bulwark have 
been built at such great cost (as I have been told by those who knew) that I will 
leave this undescribed, but all to little avail, for as one can arrive there dry-shod, it 
cannot give protection for long from the methods of approach now used, not 
provide safety against escalades. 

But as the late Governor-General, Monsieur de Vic, was uneasy and worried 
about this, he ordered before his death that I should study the fortification of the 
town on the spot. This took place and during this visit I received a ground-pIan, as 
shown in Figure 1, in which A denotes the aforesaid eastern corner, where one 
can approach the walls without crossing a ditch, B the western corner. 
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dat voor dere Sluyfen tOt haer befcherming ravelins met haer Molens mogM ghe­
leytvvorden, daer bezonderlic af ghezeyt is int ~e en 4eVoorbee1t des 3 Hooft­
ftLlà, maer vvorden kortheyts halven ongheteyckent ghelaten. 

N u.,alzoo den voor[chreven Gouvemeur(vvefende een Man van groot verftant,· 
al in krijchszaken zeer ervaren) vall:elicgheloofde,dat daer uyt volghen zoude een 
goede verftercking van die twee krancke oorten, en ooc der Stadt int ghehee1,mett: 
gaders groore verbetering des koophandels , en dat met onkoften die vergheleken 
by de grootheyr der zake zeer kleen zouden zijn, zoo is hy ghetrocken by den Ko­
rune om hem totte onkonen te beweghen ; Doch eyntlic en konde de zake daer toe 

. niet brenghen : Maer want veler menfchen kennis van 'tghene ghezeyt is, daer toe 
zoude konnen behulpich zijn, zoo mochtet ghebeuren dat dit vermaendaer toe 
hier namac:ls voorderlic vid. 

2. Voorbede van Vliffinghe. 

·MEtte linien der volghende ~ Form van A over B tot C, worden veria~ 
de nieuwe wercken van wallen en grachten ,diemen te Vliffinghe gemaed: 
heeft: De linieo van Cover D E F G, bedien d' oude wereken dieder 

onvermaeétgheblevenzijn,daeraf'tperc DE F G is den Houder of het Molen­
water; De ghetippelde linien van Cover HIK beteyckenen de verandering die­
mender in toekomcndm tijde totvolbrcnghing des oonlaltclic wcra meynt by te 
maken. 

~ Form~ 
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I then suggested that according to the rule of Example 2, Chapter 3, two swivel­
gate locks should be built, one at A, draining its water through a new harbour C 
which was to be built, the other at B, draining its water through the old harbour 
D as is shown in the following modified ground-plan in Figure 2. 

By this means, scouring might be achieved as explained in more detail in 
Example 2 of Chapter 3, which would be very powerful, because of the great dif­
ference between high and low water-level, which with average tides is about 15 feet. 
Apart from this it should be noted that in front of these locks, ravelins and their 
mills can be built for their protection, as has been discussed in detail in Examples 
3 and 4 of Chapter 3, but for the sake of brevity we have not drawn them. 

Now, since the above-mentioned Governor (being a man of great intelligence 
and very experienced in military affairs) believed firmly that this would lead to a 
good fortification of the two weak places, and also of the town as a whoie, 
involving great improvement of trade, and that the expense would be very small as 
compared with the importance of the matter, he went to the king to induce him 
to pay the cost. But finally he was unable to accomplish the matter. But because, 
if many people were acquainted with the above, this might further the matter, 
this discussion may in the future be conductive thereto. 

Example 2, of Flushing 
The lines in the following Figure 3 from A via B to C desigriate the new 

fortifications of waUs and ditches which have been built at Flushing. The lines 
from C via DEFG denote the old works, which have not been altered, the area 
DEFG is the basin or mill-pond. The dotted lines from C via HIK designate the 
fU:ture changes planned to be made for the completion of a good plan .. 

But if this plan were carried out and scouring swivel-gate locks were desired to 
be put into operation the three dams at A, G, D of Figure 3 might be dug away 
and two swivel-gate locks might he built at Land M, as in Figure 4, taking the 
place of the mill-pond DEFG, operating as explained in Example 4 of Chapter 3. 
And if the ships were preferred not to be left in the ditch, but rather to be an­
chored inside the town, this might he achieved by means of an entrance through the 
wallor through the old harbour. We might also discuss more fuUy here the details, 
to be noted in this matter, listening to the information of those who have to decide 
on it, but as this general rule has not been understood or allowed to be used, nor 
any decision as to rebuilding has been given, it might be that I should waste my 
time; I will therefore leave it at this short remark. 

Example 3 of Deventer 
Deventer at present has the form shown in Figure 5 

And though the river IJssel, which flows along it, is not tidal, still the 
scouring can be effected powerfully with the small river AB, called Schip beek, 
which of ten has great plenty of water, which allows of frequent scouring and 
would produce great depth of ditches and harbours, without the two ends silting 
up as in Figure 5, but in their pI aces two deep harbours, and that according to 
to the general rule of Example 7 of Chapter 3, i.e. the two dams C and D of 
Figure 5 to be taken away, and two swivel-gate locks to be built as in Figure 6, 
at E and F, or in other places, if found more suitable. The ships might also anchor 
and shelter against ice-drift in the old ditch GH within the town, which might be 
deepened by the common scouring, if the end at G were cut through. 
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Maer aU!: daer toe quaem, en datmen {ch uerende Spilauyfen , wilde te werc ftel­
!cn, zoo zoudeinen de drie Beeren by A G D, der ~ form moghen uytgraven, en 
legghen twee Spililuyfen aen L en M, als inde volghende4 Form, doende het 
Molenwater D E F G te niet, malende na de manier verklaert int 4- Voorbeelt 
des ~ Hooftfiucx. En zoomen de Schepen inde gracht niet en wilde laten, maer 
binnen de Stadt doen ligghen, dat konde ghefchieden met een irikomfr door den 

. H 1. vval) 
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vval, of door d'oude Havens. Voort zoudemen hier breeder mogen ~eggen vande 
bezonderheden die in dere zake t' aenmercken vallen, daer op hoorende naerder on· 
derrichting vande ghene die daer toe te zegghen hebben, maer deren ghemeenen 
reghel niet verO:aen noch toeghelaten zijnde, noch beOuyt van verandering ghe. 
fchiet werende, 'tmocht zijn dat ickerverloren arbeyt in dede ~ zal't daerom ghe. 
,noech laten zijn) met dit vermaen daer af ghedaen te hebben. 

4- F 0 Il M. 
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3 Voorbede van Deventer. 

Devtll/tr H ttghm wo"át!k'llanghrjlall ,ghtlg'c áeft J For11l tlJf#1ijSf. 
f .,., ·,"~,\T 

;' ......... ' ." ,ft .' • ..... . . ...... ' 
I • • • ' •• • • · ....... '. 
• • o ••• •• _. 
,:." ... ~.'.· •• ft.' I·.·' .............. t 
........ '. t .... .. · ............... .. ............. ., ............ ,. · ... " ... .. · . .... .... . . · ... ..' .. ' : ................ a · ............ : ..... ' .. · . .... . .. . 

• • t ... .. .' ... .. . - .... . '." · . . ., . · . . . . ' . ......••. :. 
· ... ~ .... '.. . · .. .. "." .. · . . . . .. .. . . .. .. · . . .. .. . · ............... .. .. .. .. . .. · .. . -. . . · .. .. . .. . .. .. . .. · .. .. ... .. . . ' ~ ........... . .. .. .. . .. · .. .. .. . .. . .. ~ .. .. . .. .. .. .. . .. .. .. .. .. .. . . .. .. . .. .. .. .. .. . . .. . · .. . .. . . .. . .. . .. .. o. • . .. · .... ~ .. .. , . .. .. . . . . .. . .. .. . ... · . . .. .. .. . .. . .. .... · .. . . . . . .. .. . . .. .. · . .. . .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. · . .. . .. . · . .. .. .. .. · .. .. .. .. .. .. . .. .. . · . . · .. . .. . . 

~ .. . .. · .............. .. .. ... . 
, . .. .. "" .... . · . . .. . . · . . ....... . . ...... . .. . 
.# • •.• • • . . . . . . "" · . . . . "" . · . . . "" . . . · . . .. . . . "" . . . . "" . . . . . .. . . . . · . . . . . . . . ... 

"" • • • • .... # ., •• 
"" "" •••••••• # • • • • • • \j t::::::::::::·;::· ·s:=:::: 

• • • • ••• .IL. •. ...... ; ...... :" . 
• , • # ... "". "" 

~ ••••••••• : # # ..... 

;; 

... .. ... ... ".': 
'l •• ........ # 

En hoewel d'Yffel dieder teghen aenloopt gheen ebbe en vloet en heeft, noch­
tans kan de fchuering gheweldelic ghedaen worden mettet Rivierken A B ghezeyt 
Schibbekc, datdicwils grootc overvloet van water gheeft, om dicwils daer me te 
fchueren, en gmote diepte van grachten en Havens te krijghen , zonder twee ver­
zandende: eynden als inde 5 Form, maeI in die plaeti twee diepe Havens, en dat na 

H 3 denghe-



- 209 -

5'6 N ! 11 V W 11 MAN! E B. ft 

den ghemeenen reghel van het 7 Voorbedt des; Hoofdlucx, te weten, darmen 
wech nemende de twee Beeren C D der 5 Form, zoudeleggenals inde volgende 
6 Form, twee SpilOuyfen ter plaets van E F, of elders zoomen'toorboorderver­
fronde. De Schepen zouden ooc konnen ligghen e>t teghen ijsganc h:ler verber­
ghen binnen de Stadt in d' oude gracht G H, die mette ghemeene fchucring ooe 
zoude kannen verdiepen, alfmen het eynde aen G deur fiake. 

6 F 0 R M. 

MERCT. 
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M Yn eerfie mcyning was van defe verfierckin~ der Steden die daJelie in we~ 
(en befiaen, meer Voorbeelden te fiellen d' ander befchreven zijn, maer 
ziende dattet meer tijts zoude vereyffchcn, dan my ghe1egen valt daer aen 

te befteden , dat boven dien zulcke verbetering dicwils gheen vooItganc en mach 
nemen,om de gherechticheden, pretcnl1en en oppoftticn van omligghende Landen 
en Steden, zukx datter veel verloren arbeyt in mocht gedaen zijn; Zoo heb ie voor 
my ghenomen de zake daer by te laten beruften, en in die plaets wat int ghc:meen te 
zegghen, als volght: 

Steden gheleghen aen groote vvateren met ebbe en vloet, als in defe Landen, 
Sluys, Yfendijcke, ter Tolen, t~r Vere, Ziericzee , Willemftadt , Geertruyden Ber­
ghe, Rotterdam, Dordrecht, Enchuy(t>t1,Amfterdam, en dierghdijcke konnen met 
Spill1uyCen verfterétworden nade manier des z,~,4-en,. Voorbeelrs van't ~ Hooft­
fluc: Ghdijc ooc Steden by groote wateren zonder ebbe en vloet, maer hebbende 
kleene Rivierkcns daer aen komende, als Aemhem , Zuytphen, Deventer, Swolle, 
en diel"ghelijcke. . 

Steden gheleghen by groote vvateren met ebbe en vloet, doch zoo verre daer 
af, cL'umen Legher tuffchen beyden kan Garn, als Berghen op Zoom,Middelburch, 
den Briel,Schiedam, en dierghelijcke, kannen met Spill1uyfen verfterd worden na 
de manier des 6 Voorbeelts v:tn't ~ Hooftllllc: Ghelijc ooc konnen zulcke Steden 
by groote wateren zonder ebbe en vloet) mitsdatter een kleyn Rivierken aen komt, 
als Dousburch met dierghclijcke. 

Steden gheleghen aen groote Rivieren zonder ebbe en vlo et , oae zonder kleylJ 
Rivierken daer acn komende, als \Vorckllm, Hellfden, Bommel, Kampen, Emme­
ric, Reez ,en dierghelijd.e, konnen met Spilauyfen verfierét worden na de manier 
des 8 Voorbeelts Van het ~ Hooftftuc. 

Landt!leden verre van groore wateren, doch hebbende kleyne onbevlerlicke 
Rivierkens , als Breevoort) Moel'S , den Haech, en diergheliicke, konnen met Spil­
{luyren verfterét worden na de maniel des 9 Voorbeelts van't ~ Hooftftuc : G heJijc 
ooc konnen Landtfteden verre van groote wateren met kleene bevaerlicke Rivier~ 
kens, die met Sluyfen heel verftopt zijn, als Breda met dierghelijcke. 

Steden met luttel ebbe en vloet, doch hebbende kleeene Rivierkens; als Harder· 
wijc en dierghelijcke, daerkonncn die hvee t'zamen, te weten het kleen Rivierken 
mette kleene ebbe en vloet, de fchuering ftercker maken) met meerderverfchil van 
hoochfieen leeghfte water, dan van't ghctijekomt. 

Hoewel den grontder hooghe gracht van Aernhem,ontrent 14- voeten hoogher 
mach ligghen dan den grondt buyten haer Beeren, zoo houde ic't nochtans voor 
moghe1ic(midts dattet inde gront niet te rootzich ofte hardt en zij)die door SpiI­
{luy[en zoo diep te konnen wechgefchucrt worden, datmen zonder Beeren rontom 
de Stadt met Schepen zoude moghen varen : Want hoewel den Rhijn daer gheen 
ebbe en vlo et en heeft, nochtans om de gheleghentheyt van haer kleyn Rivierken 
ghenaemt de Beke , daermen het vvater zeer hooch me kan vergaren, meyn ie dat­
men zu1cx te weghe zoude konnen breng hen : De redenen die my dat te vrijelic;. 
ker doen ghelooven, zijn d'ervaring tot Linghen ghebeurt, voor welcke Stadt ten 
tijde doen fyn Ycrftelifkt Ch.tnadtdie in nam, hooghe berghen aende grachten la­
ghen, die over de Stadt bevalen, maer door de vool'dachtighe leyding der hoo­
ghewateren van't Rivierken ghenaemt de A a, zijn de berghen weeh ghefpoe1t wel 
tot dbyCenr voeten vande gracht, en dat met zeer klevnen koft: Twelc gheen droo­
men wefende te vaftelickc:r mach ghelooft vvorden, om dat de Burgherije dicwils 

quam 



- 211 -

191 

NOTE 

My first intention was to give more examples of this fortification of actually 
existing towns than have been described, but seeing that this would require more 
time tban I can afford to spend on it, and such an improvement is of ten impossible 
because of tbe decisions, claims, and oppositions of surrounding lands and towns, 
which would mean much labour lost, I have decided to leave the matter as it is, 
and instead to make a general statement, as follows: 

Towns on large tidal waters, such as Sluys, IJzendijke, Tholen,'yeere, Zierikzee, 
Willemsstad, Geertruidenberg, Rotterdam, Dordrecht, Enkhuyzen, Amsterdam 
and the like in these regions can be fortified with pivotted sluice-Iocks according 
to tbe methods of Examples 2, 3, 4 and 5 of Chapter 3, as also towns on large non­
tidal waters, but having small rivers coming up to them, such as Arnhem, Zutphen, 
Zwolle, Deventer, and tbe like. 

Towns near large ti dal waters, I:>ut so far away from them that a camp may be 
pitched in between, such as Bergen op Zoom, Middelburg, Brielle, Schiedam and 
tbe like, can be fortified witb pivotted sluice locks according to the metbod given 
in Example 6 of chapter 3, as also such towns near large non-tidal waters, provided 
a small river comes up to tbem, such as Doesburg and the like. 

Towns on large non-tidal rivers without any small river, such as Workum, 
Heusden, Bommel, Kampen, Emmerich, Rees and the like, can be fortified with 
pivotted sluice-locks according to tbe method of Example 8, Chapter 3. 

Inland towns far from great rivers, but having small non-navigable rivers, such 
as Breevoort, Moers, The Hague, and the like, can be fortified witb pivotted sluice 
locks according to the method of Example 9 of Chàpter 3, as also inland towns far 
from large waters, witb small navigabie rivers, which have silted up. with locks, such 
as Breda and tbe like. . 

In towns with slight tides, but having small rivers, such as Harderwijk and the 
like, the two together, the small river and the slight tide, may increase the 
scouring, with more difference between highest and lowest water-level than results 
from tbe tides. . 

Though tbe bottom of the high ditch of Arnhem may be about 14 feet higher 
tban tbe bottom outside its dams, I still believe it possible (if tbe bottom is not too 
hard or rocky) to deepen it 50 much with pivotted sluice-locks that ships would be 
able to sail around tbe town without any dams, for though tbe Rhine is non-tidal 
tbere, because of the small river called the Beek, the water of which may be 
dammed up very high, I think this may be effected. The reason which makes me 
believe this the more readily is tbe experience at Lingen, in front of which town, 
at tbe time when His Princely Grace took it, high mounds lay along tbe ditches, 
which commanded the town, but by the judicious use of tbe high waters of tbe 
small river called tbe Aa the mounds were washed away up to 1000 feet from 
tbe ditch, and tbat at very low cost. Which being no dream, may be believed tbe more 



- 212 -

S8 N J •• VI 11 ., '" !ol ! J • , 
q uam uytgheloopen om te zien vallen de berghen die van onder uytghefpoelt zljl1-
de, omvielen. Tis wel zoo, dat dit t' eenemael zantbergen waren,daer in de fchue­
ring lichter voortgaet dan in vaner nof, doch kanmen hier uyt fynprofijt trecken, 
. om na gheleghentheyt der omRandicheden zich me te behelpen. Door 'rghene 

. hier ghezeyt is van Aernhem, machmen dierghelijcke verll:aen vanander'Sredcn 
die zoodanighe gheleghentheyt hebben. . 

Tis gebeurt over ettelicke jaré, dat die van Leyden begondé te maken een Sluyfe 
by Katwijc,om daer deur te varé van Leyden in Zee,ooc om de binncolantfche wa­
teren te loofen, maer de N ederlandtfche beroerten opkomende, 'tbleef daer by Re­
ken, zulex dattct begonnen werc den naem behoudé heeft van't Mallegat: Maer oril; 
van zuIe voornemen myn ghevoelen te verklaren, ic zegh aldus: By aldienmen tot 
die plaets maeéten drie Spilfluyfen nevens malkander, eIeke breet 50 vo~en, ma­
kendct'zamen een gat van 150 voeten, en buytens Duyns twee langhe Hoofden 
na 'tbehooren, ie houdet daer voor,dattet zoude worden een vande vcrmaerde goe" . 
de Havens daermcn nu af fpreeét, die ooe z uleke verandering van aenwaffende 
bancken, platen, en qorpels, niet en zoude onderworpen zijn ,als de Havens die 
door Rivieren veroorzaeét worden, daer af ie hier onder eyghenûicker zegghen 
zal: Maer alfmen by de Stadt noch leyde ander Spillluyfen na 'tbehooren. men 
zoude konnen te weghe brenghen datter gheen vermenghing en ghefchieddevan'c 
Zeewater mettet verfch Stadtswater, 'twelc ooc ten tijde dat de windt zeer langhc: 
aen eenen OOrt blijft aaen, fyn daghelicxfche ververfching zoude krijgen beter dan 
200't nu ghcbeurt. . 

Noch zal ic hier wat zegghen van ettelicke eyghenfch:lppen die in (lof van. 
Sluyfen dienen gade ghellaghen : Zommighe en achten niet oorboor de fpendeur 
«ns Houders metten eerfien heel boven vvatertc trecken, om dat de fchuering dan 
teraont ghedaen is, maer beter te zijn,datmen die allencxkens hoogher en hoog~r 
opwint, om den loop te matighen , en de fchuering langher te doen.dueren : Macr 
my bevalt beter de manier der ghene, die 'twater metten eeraen t' eenemael af doea 
loopen, zoo ras ala moghelic is : Om van 'twelc reden te gheven, lOO zegh ic by 
voorbeelt aldus: Ghelijc een Cortoukogel van 4-~ ., rollende in een gOte fchuyns 
gheRelt, en die ten eynde loopt, neem ie, in een hoop eerden potten, daer in metr .. 
der brake zal doen op hatr korte tijt, dan kleene Mufquetkoghels, wegende t'zameta 
48 .,en rollended'een nad'ander inde zelvegoteop langhertijt: Alzoo zegh ie 
zal een groot opghehouden water tzeffens vallende deur een groot gat in een uno. 
dighe groot, daerin meerder brake of fchuering doen op haer korte rijt, dan 'tzelvc , 
vvater vallende lanczamelic deur een kleyn gat op den ze1ven grOot op haer langell 
rijt: Twele ghenoech fchijnende in reden te beaaen, zal' t daer by laten blijven, en 
komen tot een ander ghefchil. 

Men heeftdicwils bevonden, meteen nauwer Sluyfemeerder vvaterloofing of 
Jandtdrooghing ghefchiet te vvefen , dan daer te voren met een vvijder gheweelt 
had, of dat veel Sluyfen nevens malkander, te voren min vvaters loofden,danvvey. 
nich Sluyfen diemen daer na maeéte : Als onder anderen ter plaers vande vijfSluy ... 
fen by Schiedam, vviert ghemaeéè een groote stuys, doch veel minder dan die vijf· 
t' zamen, nochtans veel beter dien1l: doende dan de vijfvoorgaende gedaen hadden, 
vvaer uyt zommighe met fchijnbaer redenen zouden moghen befluyten, dat de 
breerae Spillluyfen daer wy zoo zeer na trachten, de meeae {chuering niet en ma­
ken. Tot anrwoort van defen is te weten, dat int veroordenen dier vijf Sluyfett. 
met dierghelijcke daer z ulckc: fwaricheyt inghevallen heeft, fauteghefchiet is, dacr 
men int legghen vande Spillluyfco zieh voor vvachten moet: Om wc1cke fàutete 
verklaren voor de ghenc diefe: onbckent mach zijn. zoo ill openbaer , dat by aldien ',,,t 
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firmly hecause the citizens of ten turned out to see the mounds, which had been 
undermined, collapse. It is true that these were sand dunes, which can be scoured 
more easily than more solid material, but still one may take account of this and 
make shift according to the circumstances. From what has here been said about 
Arnhem one may draw similar conclusions for other towns in similar circumstances. 

It happened several years ago that the Leyden citizens started building locks at 
Katwijk in order to pass from Leyden to the sea and also to drain water from 
inland, but the disturbances in the Netherlands starting, the enterprise stagnated 
and the work already started kept the name Mallegat (Foolish Hole). But in order 
to explain my views about this work, I say: If in that pI ace three pivotted sluice­
locks were laid side by side, each 50 feet wide, thus producing an opening of 
150 feet in all, and in front of the dunes two long piers in the proper way, I take 
it that this would become one of the famous excellent harbours now talked about, 
which would not be subject to such changes, like growing sandbanks, flats or bars, 
as the harbours formed by rivers, which I will discuss below more properly. But if 
near the town other pivotted sluice locks were laid, the mixing of seawater and 
fresh water from the town might be avoided, which latter water would be refreshed 
daily more adequately than is now the case, even at times when the wind should 
blow from one direction for a long period. 

I will here add something about several properties which should be observed in 
the matter of sluices. Some do not deem it suitable to draw the sluice door of a 
basin at once right out of the water, because the scouring is then complete at 
once, but believe it better to wind it gradually in order to slow down the flow and 
to prolong the scouring. But I prefer the method of those who release the water 
at once, as quickly as possible. In order to explain this, I give this example: Just 
as a cannon balI of 48 Ibs, rolling down in an inclined groove and ending, say in 
a heap of earthen pots, will cause more breakage in this short time than small 
musket shots, weighing together 48 Ibs, rolling one af ter the other through this 
groove during a longer time. Thus, I say, a large amount of pent-up water, falling 
simultaneously through a large aperture onto a sandy soil will cause more abrasion 
or scouring therein in this short period than would the same water falling slowly 
through a small hole onto the same soil during a long period. Since this seems 
reasonable enough I will leave it at this and pass on to another point of issue. 

It has of ten been found that with a narrower sluice more discharge of water and 
drainage of land is effected than previously with a wider sluice, or that many 
sluices in a row at first drained oH less water than a smaller number of sluices 
made later. Thus instead of the five sluices at Schiedam was made one large 
sluice, much less wide than the five together, but which nevertheless served its 
purpose much better than the five former ones had done from which some people 
with some appearance of logic might infer that the widest pivotted sluice locks 
which we advocate so seriously, do not effect the best scouring. By way of reply it 
is stated that in planning those five sluices, and in similar cases involving such 
difficulties, mistakes have been made such as should he avoided in building pivotted 
sluice locks. In order to explain those mis takes to those who are not acquainted 
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. 'tgat van een c)luyfe,of al de gaten der Sluyfcn t' zamen, zoo breet vvuen aIs de ghe­
mee ne breedde des Canaels ofVaelts daer de Sluys of Sluyfen op llaen ) alfdan na­
tuerlic rewefen, dat inde Sluyfe zukken ondiepte kome, en zoodaniehzanJt of 
flije vergadert ghelijeker is aen beyde zijden des Vaerts langs het landt voor en ach­
ter de Sluyfe,uyt oorzaec dat de llroom inde Sluyfe niet llercker en is dan daer buy­
ten int Canael: Maer het zandt alzoo vergaderende binnen en voorde Sluysdeuren, 
fy blijven vallllaende , zonder te konnen open en toegaen, en vervolghens zonder 
het Landtte konnen ditnen ! T is wel zoo den l'eghel vall te gacn, dat de meelle 
Sluysgaten de meelle fchuering maken, maet 'tverltaet hem midts dat de deuren 
zulcken ongheval niet en hebben : Daerom moetmen intlegghen der Spilfluyfen 
toezien, 'tgat van dien altijt zoo veel fmalder te maken dan de breedde des Canaels 

. ofHouders,datter zulcken verltopping niet en kome. 
By 'tghene tot hier ghezeyt is, zal ic noch dit vervoeghen : Te weten, dat de 

Havens ghemaeél door fchuering der Spilfluyfen met Zeewater, zonder Rivier 
daer in te komen, minder aenwas Voor haer mondt krijghen dan de Havens gemaeét 
door Rivieren, uyt oorzaec dat daer alleenelieaenwas valt van het zandt dat onder 
vvater zomwijlen mette groote normen die de grondt beweghen, int Canae1komt, 
en daer na mette fchueringhen der Spilfluyfen weerom uytghefpoelt wordt: Mael' 
den aenwas voor den mondt der Rivieren is boven dien noch zoo veel grooter, als 
veroorzaken haer hooghe vvateren d ie van boven het zandt elcke mae1 mebrengen, 
zoodanich zijnde, dat de dorpels en platen t' dckens mette hooghe Rivierwateren 
z ulcke veranderinghen krijghen, datmen de meelle diepte ZcCf dicwils zoed om de 
Baeetonnen te verkgghen :. Ia is dien aenwas zoodanich, da.t daer af komen de 
groote Eylanden diemen aende monden der Rivieren ziet aenwatren, als VOOr de 
Schelde d'Eylanden van Zee1andt, en voorde Maes de HoUantfche Eylanden, als 
vande Vooren, Briele, Goeree, Beyerlandt, en veel ander diederten tijde van PIO­

kmtll4 niet en waren, en zedert zeer groote verandering ghekreghen hebben,ghelijc 
door [yn Kaerten ,en die des teghenwoordighen tijdts te zien is : Ia zoo, dar veel 
Steden, die doen Zee-lteden waren, zedert Landt-lteden gheworden zijn: Men ziet 

. ooe, dat Voor de Havens gheliic van Marceille, Genua, Napels, en dierghelijcke 
daer gheen Rivieren door in Zee en loopen, zulcken aenwas niet en komt als van 
d'ander : Inder voeghen ,dat de Havens der Steden Iigghende aen Zee verre van 
Rivieren, en ghefchuert met Sluyfen, dies aengaende zukken fwaricheyt niet te 
verwachten en hebben als d' eerlte [oorte der Steden aen Rivieren ligghende. Aen­
gaendeymandt hier teghen zegghen mocht, dat Steden aen groote bevaerlicke Ri­
vieren gheleghen, benevens de buytenvaert in Zee, noch hebben de binnenlantfche 
vaertteRivierwaertop) en dat zulcken voordeel de Steden zonder Rivier niet en 
hebben: Hier op machmen antwoorden,dat van die Steden totte groote Rivier toe 
binnenvaerden zijnde, met SpiIauyfen inde Dijcken, zoo konnen de Schepen daer 
deur inde Rivier komen,en te landewaert in varen, ghelijc oftfeaende Rivier lagen: 
En by aldiender zukke binnenvaerden niet en waren, zoo kanmenfe daer't de ghe­
leghentheyt toelaet van nieus graven. 

Aldus in dit 4 Hooftltuc be[chreven zijnde, eerlt Voorbeelden hoemen eeni­
ghe Steden die dadelic in wefen beltaen, door SpiHluyfen zoude moghen ver!lerc.· 
ken; en daer na van die {lof noch in' t ghemeen gezeyt hebbende, zal daer me defcll 
handel befluyten. 

Er'N.. D 1'. 

I INHOVT. 
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with them, it is obvious that if the hole of one sluice, or the holes of all sluices to­
gether were as wide as the overall width of the canal or channel on which the loek 
(or loeks) is built, it is natural that such locks will silt up and the same amount 
of sand or mud will accumulate as on either side of the channel along the land 
before and behind the loek, because the current in the locks is not stronger than 
outside in the channel. But if the sand thus accumulates within and without the 
loek-gates they will jam and be unable to open or close, and thus cannot drain the 
land. It is true that the fixed ruIe is that the largest sluice doors give the best 
scouring, but only if the gates do not have this difficulty. Therefore in building 
pivotted sluice locks one should see to it that the sluice area is always so much nar­
rower than the width of the canal or basin that such silting-up cannot oecur. 

To what has been said so far I would like to add the following: The mouths of 
harbours formed by the scouring of pivotted sluice locks with sea-water, without 
rivers giving into them, silt up less than do harbours formed by rivers, because their 
silting-up is caused only by the sand below water-level which sometimes enters the 
channel owing to great storms, which move the soil, and is afterwards scoured out 
again by means of the pivotted sluice locks. But silting-up in front of the mouths 
of rivers is greater still owing to the high tides, which everytime bring in sand from 
upstream, in such a way that bars and flats change with every high river water in such 
a way that the best draught must be constantly sought in order to change the 
beacons. This silting-up is even so great that large islands are formed at the 
mouths of the rivers such as the islands of Zeeland in front of the Schelde, and the 
islands of Holland in front of the Maas, such as Voorne, Brielle, Goeree, Beyer­
land, and many others which did not exist in the days of Ptolemy· and which 
changed greatly af ter that time, as may be seen from a comparison of his maps 
and those of the present; even to the extent that many towns that used to be seaside 
towns now lie inland. It is also seen that in front of harbours like those of Mar­
seilles, Genoa, Napels and the like, where no rivers give into the sea, no such 
silting-up oecurs. 80 that harbours of towns on the sea, far from rivers and scoured 
by means of sluices need not expect such difficulties as the first type of towns on 
rivers. And if anyone should object that towns on large navigable rivers have, beside 
sea navigation, inland navigation up the river, and that towns not lying on rivers 
do not have this advantage, the answer may be that if from these towns to the 
large rivers there are inland canals with pivotted sluice-locks in the dikes, the 
ships can pass thus into the river and sail inland as if the towns lay on the river. 
And if there were no such inland-canals they might be dug a new if the circum­
stances permitted it. 

Thus having described in Chapter 4, first, examples of how certain actually 
existing towns might be fortified with pivotted sluice-loeks and then having 
discussed this matter in general, I will now conclude this treatise. 

END 
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H E 'r is gheheurt doenmen bezich was mettet laetCle de{es H~ndel5 te druc­
ken, datter grontteyckening ghemaea: wiert van een groote vierhoeckighe 
Schants, als inde volghende eerfie Form,diemen in voornemen is op zeker 

plaets nieu te veroordenen, hebbende d'een zijde laogs een Rivier, d' ander zijde 
langs de Zee, en rontom een gracht, die zoo na by de voorfchreven Rivier en Zee 
gheteyckcnt is, datter gheen plaets en blijft om Legher te legghen: Welcke manier 
men voor beter vcrfiaet,dan de Zee oft Rivierteghen de bolwercken te doen flaen, 
om redenen in't voorgaende ghenoech verhaelc : Zulcke plaerfen zijn onder ande­
ren Gorckum,Aernhem, Thiel)de Schants op de Vooren, S.Andries Schants, Lil-
100, Liefkens Hoee, en meer ander in Vlaender. . De voorfchreven grontteycke­
ning wiert my vertoont, om daer op myn ghevoe1en te zeggen, 'twele my oorboor 
ghedocht heeft hier by te voeghen ,als volcht : Voor eerft ift wel zoo, dat z ulcke 
manier van grachten geen Beeren en behoeven, om het grachtwater op te houden:. 
Maer weerom daer teghen en konnender gheen Schepen inde grachten komen,om 
daer verzekert te ligghen, 'twele nochtans in tijt van beleghering zeer noodich ~ 
om bevrijt te zijn teghen het [chieten en branden des Vyants. . 
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. Dere fwaricheden kanmen wel voorkomé met Spilfluyfen,na de manier berchr~ 
ven in'[ ~. Hooftfiuc; Maer want dit Voorbedt wat breeder verklaring fchijnt te 
ver eyfchen, zoo ftel ie tot dien eynde vande zelve Schants de volgende grontreyc­
kening, alwaer A d'een SpilOuys, B d'ander bediet ,beyde gheleyt tulfchen twee 
bolwercken voor een zelve gordijne, doende de fchuering door de Haven C,d' ten­
marl met A blijvende B gheOoten, d'andermael met B blijvende A gheOoten. 
!la de manier breeder verklaert in' t 3· Hooftllu,; WO~ 00' va-ftaen)da, des grachts 

,0OOG-
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APPENDIX 

It happened that as the last part of this essay was being printed a ground-plan 
was drawn of a large rectangular redoubt, as in the following Figure 1, the erection 
of which is contemplated in a certain place, having one si de along a river, the other 
si de along the sea and surrounded by a ditch, which has been drawn so close to the 
aforesaid river and sea that there is no space for a camp to be pitched in between, 
which method is considered better than having the sea or the river wash the bulwarks, 
for reasons sufficiently explained above. Such places are, among others, Gorinchem, 
Arnhem, Tiel, the redoubt in Voorne, St. Andries-schans (St. Andrews redoubt), 
Lilloo, Liefkenshoek, and many others in Flanders. T:he aforesaid ground-plan was 
shown to me and my opinion was asked, which I have deemed it suitable to add here, 
as follows: Firstly, it is true that such ditches need no dams to dam their water, but 
on the other hand no ships can enter the ditches so as to be protected there, which is 
nevertheless necessary in times of siege, in order for them to be safe from the enemy's 
firing and burning. 

These difficulties can be avoided by means of pivotted sluice-Iocks, as described 
in Chapter 3. But as this example seems to call for a more detailed explanation, 
I give this redoubt the following ground-plan, in which A is one loek, B the other, 
both built between two bulwarks in front of the same curtain, scouring the harbour 
C, one time with A while B remains closed, the other time with B while A remains 
dosed, according to the method explained in more detail in Chapter 3. 

It is also assumed that the counterscarp of the ditch will have its covered way, 
with its own ditch in front bebind which the sbips are protected in the manner 
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c:ontrefcharpe oft buytenkant zal heb~ei1 haer bede~ wec~, met haer grachtkell 
daer voor, om de Schepen achter bevrIJt te wefen;na de maruer befchreven ten eyn­
de van des ~< Hoofdlucx 5< Voorbedt, 
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Het verfchil tulfchen dit Voorbeelt, en de Voorbeelden des l' HooftA:ucx, is 
dat hier de twee Spilfluyfcn beyde t'zamen veroordent zijn tulfchen twee bolwere­
ken voor een ze1vegordijne, daer d'ander eIc ligghen voor een bezonder gordijne, 
waer af de reden dufdanich is : By aldienmen eIcke Spilfluys hier ligghende aen A 
en B, gheleyt hadde voor het middel van een gordijne als ter plaets van C en D, 
ghelijcfe inde Voorbeelden des ~< Hooftll:ucx gheleyt zijn, 'tis kennelic darmen 
maerd'een helft des waterS vande gracht tot fchuering en zoude konnen ghebruyc­
ken, daermen't aldus altemaelheeft:Ten anderen zijn de twee SpiIauyfen A en B 
by malkander bete. befchermt met haer nçvenll:aende bolwercken na de Riviertoe 
daermen gheen beleghering en verwacht, en zonder Ravelin te behoeven, dan eet1 
Sluyfe aen D ligghende, daer de beleghering vande landtzijde vallen kan ,en wel 
een Ravelijn tot hacr befcherming vereytrchen zoude: lnder voeghen, dat om defc 
reden de Spill1uyfen in kleene Sten~ten met luttel bolwercken, vereytrchen by mal­
kander te ligghen voor een zelve gordijrie, welvel'll:aende daer het water der Zee· 
oft Rivier teghen de Sterék niet aen en llaer, in wekken ghevalle de Spilfluyfen na 
d'eerftewijfe willen ghe1eyt zijn. . 

D' oorzacc waerom ie dit Voorbee It niet en ll:elde by d'ander des ~. Hoofdlucx, 
was dattet my alfdoen opcnbaer ghcnoech docht, en dat ieghelic 7. ulcx wel by fyn 
zelven bedeneken zoudc,zonder daer afbreeder uydegging te behoeven: Maer tot 
de zaec komende,en teyckening doende van een chams diemen van wille is dade­
tic te maken,zoo heeft my defe breeder verklaring oorboor gedocht:Zulcx dat iefe 
daerom in defen Aenhang vervoecht heb; in meyning zijnde, van dierghelijcke te 
aullen doen met. z:oodanighe ander die my voortaen mochten bejeghenen. 

I.'tNDE. 
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described at the end of Example 5 in Chapter 3. The difference between this example 
and those of Chapter 3 is that here the two locks have been built between two bul­
warks in front of one curtain, whereas in the other case each loek lies in front of its 
own curtain, the reason of which is this: If each of the locks here placed at A and B 
had been built in front of the rniddle of a curtain, at C and D, as in the examples in 
Chapter 3, it is evident that only one half of the water of the ditch might be used for 
scouring, whereas now the whole of the water is available. Secondly, the two pivotted 
sluice-Iocks A and B close together are better protected with their adjacent bulwarks 
towards the river, where no siege isexpected and where no ravelin is needed than a 
loek at D, where the siege may be conducted from the landward side and a rave1in 
would be required to protect it. Therefore the locks in small fortresses with few 
bulwarks should be close together in front of one curtain, provided the fortress is 
not waShed by the water of a river or the sea, in which case the locks should be 
built accordingto the first method. The reason. why I did not give this example 
among the others in Chapter 3 is because I thought it obvious enough and that every­
body would consider it for hirnse1f without further explanation.But since a drawing 
was made of a redoubt, which is intended to be actually built, I though it suitable 
to give this more detailed explanation, so that I added it in this Appendix, intending 
to do the same for any others I might come across in future. 

END 
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XI. BOEC 
VANDEN HANDEL 

Der 

Fol. 37 

WATERSCHUYRINC 
Onfes Vaders SI MON ST EV IN". 

EERSTE ONDERSCHEYT 
/I ant 10 Boee 

Vande Waterfchuyring int gemeen. 

I
~ ~ Ngefie.~ veel Huy[en,Schan[en en~e Steden,gebout worden 

yJ/i... ' ,op bedtJckte landen ,alwaer kenms vande gemene eygen­
'~~ ,~fchap der fchuyring vorderlick is,[oo (al ie nu daer af als tot­
.' . ,. _. ten huysbou gehoorende , wat [eggen. 
Sommige anfiende de [eltfame ge welt der Zee en groote Rivieren, 

houden fulx als deur gemeene regel voor Godts werck , daer de men­
[,hen te vergeefs hun me becornrneren. Waer opge[eyt wort) dat alles 
Godcs werc te weren openbaer is, maer al te eenvoudelic te gelooven, 
dat de menf,hen hun daer me te vergeefs becommeren, is onnut, want 
fy dóen [omwylen groote Rivieren haer loop veranderen, als met yet 
deur te graven, hoofden te leggen en diergelijcke behendicheden : Een 
menfche alleen(ic 1aet veel varen) can met een dyc deur te freké,maken 
dat op weynig uyren een vrugtbaer bewaHen,betimmert lam, verandert 
in een volle zee: groote Lam[chappen worden deur menfchen handen 
hedyd, bedampt, becribt, becramt, vruchtbaer gemaed en bewoont, 
daer anders de hooge wateren over [ouden loopen, die verwoefiende. 

, De onderfoecking dan der oirfaken defer dingen niet fulke onnutte 
becommering wefende , gelijc fommige deur al te gemene regelmey­
nen ; Wy meugen met reden ons daer in oeffenen fo veel als oirboir 
[chynt. 

Tis te weten datmen fomwylen meynt met yet deur te freken,diepe 
fchuyringe te maken om bequame havens, vaerden, grachten van Ste­
den en diergelijke tecrygen, maer datter eyntlic fulke fehuyring niet 

E 3 uyt 
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BOOK XI, O·F THE ESSAY ON 
WATERSCOURING BY OUR FATHER 

SIMON STEVIN 

CHAPTER 1 OF BOOK 10 

On waterscouring in general 

205 

As many houses, redoubts and towns are built on embanked lands, for which 
knowledge of the general properties of scouring is helpful, I wil! now say some­
thing on this matter, since it pertains to architecture. 

Some people, seeing the extraordinary power of the sea and large rivers, take 
this on the whole to be God's work, about which men trouble thernselves in vain. 
To which we say that it is evident that all is God's work, but it is useless to believe 
too simply that men trouble about this in vain, for they sometimes divert the 
course of large rivers, e.g. by making a cut, by building piers, and similar skilful 
actions. One man alone (to mention only a few instances) by cutting a dike can 
turn a fertile, cultivated, and built-up land into a fuH sea within a few hours. Large 
areas are embanked, dammed, strengthened, rendered fertile, and inhabited by the 
hands of men, over which areas in other circumstances the high waters would 
flow, laying them waste . 
. The study of the causes of these things thus not being a useless troubie, as some 

people believe by an excessive generalization, we may with reason pursue this study 
as much as seerns suitable. 

It is to be noted that it is sometimes believed that by making a cut, one ~ay 
effect deep scouring, in order to get useful harbours, waterways, canals, town­
ditches, and the like, but that ultimately no such scouring wil! result, though it 
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urt volgen en wil,die nochtans tot ander plaetren van dergelijke geil alt 
fchrot te gebeuren; maer wanttet een gemene regel is, dat gelijke oir­
faken gelijke daden wereken, Coomoeterin fuikeeenige o~elijeheyt 
ûjn : de [èlve camrien dicwils bemerken, de fake wel genoeeh over­
docht zijnde; En van defe verfcheydenheden is myn voornemen hier nll 
te feggen , eerit befchryvende een vertooch om daer na als gemeen be-
wys te gebruycken. . 

JI E R.. T 0 0 C H. 

Een Rivier haer in tween fcheydende,en die deelen tot een 
ander plaets weerom verfamelende , het corfte heeft 

de fnelfte fhoorn en meefte fchuyring. 

T Gegeven Laet in dees I form ABC D E een Rivier zijn, haec in 
tween fcheydende an B, diens twe de1enB eDen B FD weerom 

verf amen an D, maer B F D ifl: ,ortlle; T hegeerde : WJ moeten be­
wyfen dattet [elve conlle deel B F D, fnelderfiroom heen dant langfie 
BeD. Tbewys: Angefien B gemeen begin is der twe dee1en, en D 
haer gemeen eynde , fo ifi openbaer twater vant een en tander deel eve­
veel verv·als te hebben; twele ic nee lil te wefen 5 voet, en BeD vijf 
maeI fo lane als B F D : dit foo zijnde, tis daer voor te houden dat yder 
vijfdedeel van BeD een voet vervals heeft; Maer B D evelanc met 
.B G heeft 5 voeten vervals j daerom twater loopt trager van B tot G, 
dan van B tot D. Maer fo traeeh het water loopt opt vijfde. deel B G. 
fa traech loopetop elc der anJer vijfde deelen, dat is deurgaens van B 
over C tot D toe, daerom het cortfie deel BED heeft fnelder aroom 
dant langflc BeD. T befluJt.: Een Rivier dan haer in tween fchey­
dende,cn die deelen tot een ander plaets weerom verfa01ende, het cort­
{te heeft de fnelfre firoom en meefie fehuyring , meI, wybewyfen 
moefren. 

I MEItcT. 
Tis kennelic, datfo de incomft an B des deels B F D (eer eng waer~ 

en daer achter tot D toe feer breet, ofint middel veel dieper dan an B 
ofD, dat fulx fou eonnen veroirfaken den firoom B F D trager te wc-

. fen 
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does seem to happen in other places of similar kind, but because it is a general rule 
that like causes produce like effects, there must be some difference in such a case. 
This can of ten be observed if the matter is sufficiently considered, and of these 
differences I now intend to speak, first describing a theorem and then using it as a 
general proof. 

THEOREM 
A river dividing itself into two parts, and these parts meeting again in another 

place, the shorter part has the faster current and the stronger scouring. 

Supposition: In Figure 1 let ABCDE be a river, dividing itself in two at B, the 
two parts BCD and BFD meeting again at D, but BFD being the shorter. - Required: 
We have tó prove that the said shorter part BFD has a faster current than the longer 
part BCD. - Prooi: As B is the common starting-point of the two parts and D their 
common end, it is evident that the water has the same fall in one part and the other, 
which I take to be 5 feet, and BCD five times the length of BFD. This being so, it is 
to be assumed that every fifth part of BCD has a fall of one foot. But BD, which is as 
long as BG, has a fall of 5 feet; therefore the water runs more slowly from B to G 
than from B to D. But as slowly as the water flows in the fifth part BG, so slowly 
it flows in each of the other fifths, i.e. from B via C to D, and therefore the 
shorter part BED has a faster current than the longer part BCD. - ConcÎusion: 
A river therefore dividing itself in two parts, and these parts meeting again in 
another place, the shorter part has the faster current and the stronger· scouring; 

1_ which we had to prove. 

NOTE 1 

It is obvious that if the entrance of BFD at-B were very narrow and then up to 
D very wide, or much deeper in the middle than at B or D, this might cause the 
current BFD to be slower than BCD, just as the nature of the entrances in one 
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fen dan BeO, gelijc QOt [ou connen degeftah: der monden toi<l'een 
plaets van B naG, neem ic,bequamer zijn om veel water tontfangen, 
als totd~ander van B na F, gelijcinde 20 form. Want hoewel defe BFD 
corter is dan.B CD, nochtans is het fengeneycht na BeD te willen 
loopen om de rechte incomfi.ln B na C, en ce min gencycht nae B F D 
te loopen, om de verk~rdeincomftanB na E. Maeric hoooet voor 
openbaer datmen in defen gevalIe, fonder begrypen nemen moet, de 
twe deelen eIc over al eenvaerdiger bl'eede en diepte te weren, ooe de 

. gefl:alt der monden vam cenen tander deel beboorlicke gelijcheyt te 
hebben, en 'datmen in fulc anfienby gemene regel fegt; de corfie wech 
de fnelfie loop en meefie fchuyring te hebben, gelijc int VoorHel. 

2. M E JtC T. 
Int Vertooch is gefeyt vaneen rivierens twe deel en weerom verfa­

mende ; de reden waerom dit niet int gemeen genomen en wort,ooc op 
twe delen niet weer verf amende , is , dat [ulke op eveveellangde niet 
nootfakeliceveveel vervals en hebben,wantmen het een fomwylen veel 
fneIder fl:room fiet hebben als tander; ja men bevint vvd fillke verande­
ring te gebeuren dártct water tvvelc int een deel [omvvylen leegfieis, 
een andermael hoogfie can zijn, om [ulkeredenen als tzijnder plactfe 
achter de 9 form, gefcyt [al vvorden. 

Deun gene tot hier toe gefeyt is, maehmen verfraen en van te voo­
ren weten ofcen nieuwe gravl1lg dieder geJaen moet zijn, fchuyring 
{al hebben, of dattet verfanden [ou; Want een meowe vaert langer te 
delven dan de groote rivier, daer is ver[anding of verfropping te ver-
wachten. . 

Dit Vertooch be[chreven zijnde, wy [uilen totte [ace commen,ftd­
lendeettclicke voorbeelden vande ver[cheyden gedaente der fchuyring. 

Laetin defe 3 form A Been groote rivier ofkreke zjjn ,waer uyt een 
e1een loopt an C, van daer na D, weer incommendean E. By ahl.ien defe 
grote rivier altijt loopt van A na B fonder ebbe en vloet, [0 [al de clene 
tltijt (uytgenomen eenich geval alwaer hier na afgefeyt [al worden)loo~ 
pen van Cover D uytcommende an E; Maer twater met ebbe en vloet 
zijnde, rulx en is niet nootfakelic , want tot eenige plaet[en fietn.en de 
vloet op een felve tijdt [0 wel incommen an E,als an C, en de ebbe uyt­
loopen fo wel an C, als an E, maer niet overal, want in fommige firoo-

men 
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place from B towards G (I suppose) might he more suitable to receive much water 
than in the other place from B towards F, as in Figure 2. 

For though this BFD is shorter than BCD still the water is greatly inclined to 
flow by BCD, because of the straight entrance at B towards C, and less inclined to 
flow by BFD, because of the nature of the entrance at B towards E. But I assume 
it to he evident that in such cases one shouId take it for granted that each of the two 
parts has uniform width and depth throughout, also that the mouths of the two 
parts are reasonably similar, and that in such circumstances the general rule is that 
the shorter way has the faster current and the stronger scouring, as in the proposi­
tion. 

z fir-m- . 

NOTE2 
In the theorem we have spoken of the two parts of a river meeting again; the 

reason why we have not taken this in a general way, also for the case that the 
two parts do not meet again, is that such parts of equallengths do not necessarily 
have equal fall, for the one is of ten found to have a much faster current than 
the other; we even find such changes to take place that the water which in one 
part is sometimes lowest at another time may he rughest, for the reasons that we 
will duIy discuss af ter Figure 9. 

From what has so far been said it may he inferred and known heforehand 
whether a new cut which has to he made will effect scouring or whether it 
will cause silting-up, for if a new waterway is built that is longer than the large 
river, silting-up or bloeking is to he expected. 

This theorem having been discussed, we will now come to the point and give 
several examples of various forms of scouring. 

In Figure 3 let AB be a large river or creek, from wruch a small river branches 
at C, and thence runs to D, entering again at E. If this river always runs from 
A to B without ebb and flow, the small river (except in one case, to be discussed 
later) will always flow from C via D to E. But if the water is tidal, this need 
not he 50, for in some places one sees the tide coming in at E and C at the same 
time and going out both at C and at E, but not everywhere, for 50me tidal rivers 



- 230 -

40 , H. STE VINS Wifconjlichbedrijfr X I Boec 
men met ebbe en vloet gadet gelijc metce rivieren die altijdt een felve 
wech loopen, te weten dat de vloet altijt in comt an C , enuytloopt al\ . 
B,maer de ebbe incomt an E ,en oytloopt an C. D'oirfaken hier affYll 
du[danich; Ten eerll:en: de revier altijc een wedlloopende van A na B 
en twaters oppervlae altijt hooger fynde an C dan anD,en hooger an D 
als an E, en van Cover D tot E altlje verleegende , fo moetet die wech 
altijt henen loopen; Maer twater met ebbe en vloet zijnde, fa gebeu­
ret dat eDE drooch werende, en de vloet daer na ancommende, de . 
felve eDE niet [0 haeil: gevult en can worden of twater en blijft een rijt 
lanek lceger an C als an E, en fo lang moettet fao wel an E als an C in~ 
loopen,niet tcgenfraende dattet an E lèger is dan an C. Sulcke inloo­
ping des frroollls [0 wel an E als an C,géduert langft in kreken die langft 
zijn, en noch meer daer veel plat lant by is dat mettc vloet onder water 
Calnt, en dat om bekende oirfaken ; Maer ander fulke kreken feer cart 
werende fonder leeg lant daer nevens, indervougen dattet water hem 
daer in foo lichtelic verheft als inde groote rivier A B [df, [00 comt de 
vloet gedLH:rich in an C , van daer over D deur E, en dc ebbe gedueric h 
in an E, van daer over D deur C , altijt met een loop gelijét groot wa­
ter A B heeft. 

Ic heb dade~ic bevonden fulke inloping des waters fo wel an E als an 
C te gebeuren op de langde alleenlic van vier of vijfhondert flappen. 

Mertl: dat kreken daer de vloet op een fdve rijt fo wel anC als E in­
comt, gemenelic geen deurgaende diepe fchuyring en hebben: Want 
ter plaets dacr die twe firoomen malcander ontmoeten (hier te lande 
wanrye genoemt ) twelc ic neem te gebeuren an D cn valt geen {chuy­
ring en vervolgens geen goe vaert ,noch bewaernis van ll:eréèen. Ic [eg 
hier boven gemeenelick , om datmen fomwijlen tverkeerde (jet gebeu­
ren, of daert van felfs niet gevallen en is, men canter dickwils toe .bren-
gen. Omdan ,. . 

Te verclaren de gemeent regel van fchrtyring derlr wanty~ll. 
Laet ABC DEin dees 4 form andermael van beteyckening fijn ais· 

in4e 3.Maer buyten D fy gelegentheyt Vlm bedyc1lant datmendeur ll:e:':' .. 
1{en mach, of g?rling met kreken diemen tot bcquarrie plactfcn fropperi 
can cn èlders tot malcander doen commen, en voort tot nodige plaetfen 
caden leggen boven de fprincvloeden cOlnlllende. gelijker begrcpe~ is ., 

11lt 

, .. 
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flow similarly to rivers which always follow the same course, i.e. thehigh ti de 
always. enters at C and leaves at E, but the low tide enters at E and leaves at C. 
The causes hereof are as foUows: Firstly: if the river always runs its course from 
A to B, and the water level is always higher at C than at D, and higher at D 
than at E, and constantly faUs from C to E via D, it must always foUow this course. 
But if the water is tidal; it may happen that eDE being dry and the high tide 
approaching it, the said CDE will not fill up as rapidly but the water will remain 
lower' for some time at C than at E, and during this period it is bound to enter 
at E as weU as at C, notwithstanding the fact. that at E it is lower than at C. Such 
entry of the current both at E and at C lasts longest in creeks which are longest, 
and even longer in places where there is much flat country, which is flooded at 
high tides, and that for weU-known reasons. But if such creeks are short and no 
low-Iying land is found along tI:tem, so that the water will rise in it as easily 
as in the large river AB itself, the high tide constantly enters at C, flowing 
thence via D to E, and the low tide always enters at E, flowing thence via D to 
C, always flowing the same course as the large water AB. 

I have found in practice that such en try of the water both at E and at C takes 
place ooly for a distance of four to five hundred paces. 

Note that creeks where the high tide enters simultaneously at C and E usually 
have no continuous deep scouting: For in the place where the two currents meet 
(here usually called neap-tide), which I assume to happen at D, there will be no 
scouting, and consequently no good navigation and preservation of fortresses. 
I said above: usually, because sometimes the oppositie is found to happen or, if· 
this has not happened, one may of ten cause it to happen. In order 

to exPlain the general mIe of scouring through neap-tides, 
let ABCDE in Figure 4 have the same meaning as in Figure 3, but outside D let 
there be embanked land, which can be cut, or saItings which creeks which can be 
dammed in suitable places and be made to meet in other places, while also dams 
can be laid in the necessary places, such dams rising above the spring-tides, say as 
within the area between D and F, where the creeks have been joined by the ditches, 
say as from D to G, from G to H, from I to K,' and any other such ditches as one 
might dig. In this way, when the high tide enters at the two openings C and E and 
runs through at D, thus filling the area DF and when the said water is thereafter 
forced to flow back at low tide again from D to C and E, one will thus check the 
above-mentioned neap-tide and effect good scouring; even so weU that it will 
usually be necessary to provide the corners at G and H with piers, in order not to 
scour away over too great a width and thus loose the desired depth. . 

But it should he realized that in this bay DF constant silting-up is to he 
expected which ih course of time will diminish this scouring, against which one 
may provide according to circumstances, which by the general ruIe might he done 
with the aid of IOcks, on which subject I will speak in detail hereinafter. 

If the large river flowed as in Figure 5 from A via B to C, and if it were 
necessary to make a cut, e.g. from the steep bank Jj up to the steep bank E, we 
may suppose that it will have deep scouring (but for one exception, which I will 
deal with presently), because the water of the cut DE falls as much over a shorter 
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int perc tuKchen Den F, alw~Cr de kreken tot malcander gebrocht [ya 
mette grachten als van D tot G,van G tot H,van I tot K, en diergelijke 
meer diemen graven mach; Sulx dattet vloet water incommende ande 
twe gaten een E,en deurloopende an D,al[o vervullende'e perck D F, 
en daer nae't felve water gedrongen [ynde mette ebbe weerom te 100-

pen van D na C en E,men [al daer me het bovefchreve wamye weercn. 
en goede [chuyring connen maken; ja [0 fiere dattet gemeenelick no­
dich [al vallen de houckcn an G en H met hoofden te voorfien, om niet 
te breet wcch te [poelen en al[oo de begeerde diepte te verlief en. 

Doch thet te bedenken datmen in deren inham D F gc."duerigen 311-

was te verwachten heeft, dicmetter tijt foodanige [chuyring vennin­
deren mocht,waer tegen men voorlien can nagelegentheyt der omllan­
digen, twelc Dy gemecnc regel deur nuyfen gefchien mach, dacr af ie 
hier na cygemlic feggen [al. 

By aldien de groote ftroom liepe gelijc in dees 5 form van A over B 
na C , en dattet noodich waer daer in een fnyding te doen, als nnde 
[choorcant D totte [choorcant E, tt is daer voor te houden dat[e diepe 
[chuyring crygen [oude (teil waer om uytneming daer ie terfiom af (eg­
gen [al) uyt oirfaec dattet water der deur[nyding 0 E op coner wech fa 
veel v~rvals heeft als 't groot water D BE op langer,twdc 0111 bekende 
redenen des voorgaende vertoochs [nelder firoom by brengt, maer tra­
ger, als de wech Vóln [ulke deur[nyding langer is,gelijck inde 3 farm. 

Ic heb hier boven gefeyt ten waer 0111 uytneming\welke du[danich is: 
Byaldiender tuffchen Den E fa leeg lant waer, dattet, de deurfnyding 
gedaen zijnde, mette vloet onder water qllam, de fchllyring en [oude 
daer in fa diep niet te verwachten fhen om bekende oirCaken, te weten 
dat water in water fyn fchuyrende eracht verliell: : Daerom waert goet 
in [uI ken gevalIe de opgeworpen aerde der inCnyding op beyde zijden 
fo te leggen en voodien,dátter het hooch vloet water niet over en liepe. 

Mera: noch als voor gemecne regel, dat [ulke infnyding behoort te 
beginnen en eynden an [choorcam gelijc DEin defe 5 form ,en niet all 
firant zijde als de infilyding F G, want het Cant ofgrum dacr willende 
weren (0111 de redenen verclaert int Il en 12 Voorfiel vant 2. Boec des 
Eenc1oot[chrifs) peler als dorpel het water met overv loct inde dcur­
[nyding diep te [chuyren. 

Tis oae beter de incomfi en uytganc der infnyding geformt te zijn 
F na 
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stretch as the large water DBE over a longer one, which for reasons known hom 
the preceding theorem will result in a faster current, but a slower one if the 
length of such a cut is greater, as in Figure 3. Above I have mentioned an 
exception, which is the foilowing: If the land between D and E were so low that, 
if the cut were made, it would be flooded at high tide, the scouring would not be 
as deep there as expected, for known reasons, i.e. that water in water loses its 
scouring power. Therefore it would be weil in such cases to place the excavated 
earth of the cut on either side, in such a way, that, at high tide, the water would 
not overflow it. Note again that, as a genera! rule, such a cut ought to begin and 
end on a steep bank, such as D and E in Figure 5, and not on the low side, such 
as the cut FG, for the sand or gravel wanting to settle there (for reasons explained 
in Propositions 11 and 12 of the second Book of the Eertclootschrift), will form 
a bar preventing the water from scouring the cut deeply and abundantly. 

It is also better if the entrance and the outlet of the cut are formed according 
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na den ey[ch des grooreo {hoorns gelijc vaode bovefchreve DE, dan 
verkeerde1ie als de [ne H 1 (hoewelfe ooe an [ehoorcant begint en eynt) 
alwaer het water des grooten· ftrooms niet fo geneyeht en is met [ui ken 
overvloet te vallen inde mont H, maer wilder meer voorbyloopen. En 
anden uytgane 1 valt de grooten {hoorn tegen de eleene, twele open­
haerli, hindering moet doen. 

Maer want ons metter daet meer ander voorbeelden ontmoeten die 
tegen malcander fehynen te firyden, d'een met [ehuyring, d'ander niet, 
waer af nochtans u' oirfaec bekent can zijn, en bevonden worden om 
natuerlicke reden te gefehien, [00 {al ie eenige van dien befehryven. 
Tis een gemeene regel dattet revier water [onder ebbe en vloet wtte 
naufte plaet[en ten diepfien is, entotte breede.r ondieper, gelije d'erva­
ring leert,lJlaer fy lyt int zeewater uytneming, àlwaermen dicwils tver­
keerde {iet gebeuren,want elene creken van 3 of 4 .voeten breet en con­
nen op zeefirant naulix (jenelicke grippen maken, dan worden mette 
vloeden fo feer geelfent, aHfe mette ebbe verdiepen; maer [eer groote 
bree creken als by voorbeelt de Sluyfche haven,crygt groote diepte; De 
oirfaec deC er verfeheydenheyt is dufdanich : Het water dat uyt de engte 
van een rivier int wyde valt.en ea daer niet overvloedigel'ineommé dant 
deur de engte gelopen en heeft,en daeró rnoeter de fieréte fyns {hoorns 
verminderen: Maer de zee int bree Sluyfehe gat vallende,en heeft daer­
om geen gevoelicke vermindering, waer deur de {hoorn daer fa [nel is 
als in enge creken; maer onder evefnelle firomen moeren de breedte 
diepfi vvorden om defe redenen : Laet in dees 6 form ABC de fian­
teyckening bedien van een bree creke, deurCneen met een plat, en DEF 
van een [malle, vvefende na hun gemene aert boven vvyder dan onder 
inden bodem (vvelc verfehiUnt dryvende [ant meerder is dan in vatte 
dey, om bekende redenen) [ulx dat de zijde DE bycans evevvydich is 
met A B, en E F met Be: Dit haer gemeene eygen[chap zijnde, foen 
can D EF niet diepen [onder verbreeden, voornamelie in fant.en ver­
volgens fulke bree ,reken worden dieper dall fmalle:Waer toe noch tot 

. merckelic voorbeeIt firecken can de groote kreke(op dat îc [e fo noem) . 

. tuflchen Vrancrijcken Engelant, welke niet tegeofiaende fyfeer breet 
i.s, nochtans de Duytfche Zee een groote boefem fyode daer de Spaen­
[che met haer getye uyi en in fchuyrt· fo is die krekefeer diep •. 

Do,h en is dit geen gemeene regel, dan lijt uytneming, want hoewel 
. .. .. 
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to the requirement of the large river, llke the above~described D and E, rather 
than the reverse, like the cut Hl (though it too begins and ends on the high side), 
where the water of the large river is not so inclined to enter the. mouth H 
excessively, but tends to pass it by. And at the outlet I the large current collides 
with the weaker one, which obviously will form an obstacle. 

But as we meet in practice more examples which seem to conflict, one with 
scouring, the other not, but the cause of which can nevertheless he known and 
be found to spring from natural reasons, I will descrihe some of them. It is a 
general rille that non-tidal river-water is deepest in the narrowest places and 
shallower in wider ones, as experience teaches, but sea-water forms an exception, 
where one of ten finds the opposite, forsmall creeks 3 or 4 feet wide can hardly 
make a visible impression on the sea-shore, or they are levelled out as much 
at high tides as they are deepened at low tide; but very wide, large creeks, such 
as the harbour of Sluys acquire great depth. The cause of these differences is as 
follows. The water which falls from the narrow channel of a river into wide 
channels cannot enter there ·more abundantly than it flowed through the narrow 
part of the channel, and therefore the· strength of its current must diminish. But 
the sea falling into the wide bay of Sluys thus had no perceptible decrease, so 
that the current thereis as fast as in narrow creeks; but among equally fast currents the 
widest must become the deepest, for these reasons: In Figure 6 let ABC be the section 
of a wide creek intersected by aplane, and DEP that of a narrow one, both 
according to their genera! nature being wider at the top than at the bottom 
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de Zee geen gevoelicke vermindering en crijcht, foo ean de breetheyt 
der ereke wel oir[aec van ondiepte zijn, te weten wanneer des WaterS' 
ontfangplaets diemen hier boefem en cole noemt, achter de incomft 
van geen genoech[aem grootheyt en is , na den eyfch van de crekens 
breede~wantter da'n minder [chuyring valt om bekende oirfaken;te we~ 
ten dat dien boe[em vveynich vvaters vervangende haeft verhoocht en 
gevult vvort met fiappe firoom. 

Om van [ulcke ver[cheydenheden en veranderingen noch breeder 
voorbeelt te !lellen, ie feg aldus: Soder benevens de Sluyfehe haven 
gemaeéè vvierde feven ander, neem ie fohreet en diep, alloopende in 
die verdroncken landen fonder die te vermeerderen deur ander inbrake 
van dycken: Tis kennelic dat de firoom en diepte vaot Sll1yCchegat dan 
fou verminderen, uyt oirfaee dat de verdroncken landen deur die ander 
gaten met vvater terfl:om vervult zijnde, [0 [ouder dan vveyniger deur 
het Sll1yfche gat inloopen,en vervolgens minder fchuyring cn meerde~ 
verfanding commen. 

Meréè noch dat alvvaer den boe[em daer de zee incomt groot ge­
noech, nochtans te eonnen gebeuren dat daer de ereke nauf! is de diep­
fie [ehuyring valt, als in dees fevendë foi:in, alvvaer A de zee beteye. 
kent, B de incomfi van een creeeke aldaer nauvver zijnde als an C , eu 
de boefem groot genoech fy D : Dit fo vve[ende , de ereke is dieper 
ande nauvver plaets by B dan ande breede by C, vvant hoevvel de zee 
geen vvater en gebreeél:, noch merekelieke vermindering en eryeht, [0 

en can nochtans int bree by C niet meer waters 'commen dander deur 
de enger plaets an B ingeloopen en heefe, twele an C flapper {hoorn 
moee maken als anB~ Laet tot breeder verdaring de ereec an E noch 
[malder zijn alsan B : Dit [0 genomen,. tfal an B dieper zijn als an C,om 
dattet an ç wyder is,en ooe dieper dan an E , om dattet daer nauwer is. 
Sulx dat een [elve plaets als B, om bekende oirfaken dieper can fchur­
ren dan breder en [malder plaetfen nochtans al in een [el ve creke. 

By de 4 form is gefeyt hoemen deur tbehul p vant kole D F fehuy­
ring cao maken met ebbe en vloet ter plaets van wanrye ~ Maer met ri­
vieren die aitije een weeh loopen, en wil dat fo niet vallen: Doch het 
can tot ettelieke plaet[en op ander wyfe angeleyt worden. 
, Om hier af verclaring te doen,laec A B in dees 8 form een rivier zijn. 

in twecn fcheydende an B, en loopende teen deel van B na C) tander 
F Zo van. 
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(which difference is greater in'quick-sand, than in solid day, for known reasons), 
so that the side DE is nearly parallel to AB, and EP to BC; this being their 
general property, DEP cannot deepen without widening, especially in sand, and 
consequently such wide creeks become deeper than narrow ones. As a striking 
example may he mentioned the large creek between France and England (I call 
it thus), for although it is very wide, yet the Dutch Sea (North Sea) being a 
large basin into and out of which the Spanish Sea with its tides scours, this creek 
(the English Channel) is very deep. 

Buth this is no general rule without exceptions, for though the sea receives 
no appreciable decrease, the width of the creek may he the cause of the shallow­
ness, viz. when the reservoir of water, here called «boezem" or basin, behind the 
entrance is not sufficiently large in relation to the width of the creek, for then 
there will he less scouring, for known reasons, viz. that this basin containing little 
water, quickly silts and fills up with slow currents. 

~ But in order to give further examples of these differences and changes, I say 
thus. If by the side of the Sluys harbour seven others were made, I say equally 
wide and deep, all running into the drowned lands without adding to them 
through more cuts in the dikes, it is obvious that the current and the depth 
of the Sluys bay would then diminish, because, the drowned lands being filled 
immediately with water by the other creeks, less water would flow into the 
Sluys bay and consequently less scouring and more silting-up would result. 

Note also that even if the basin into which the sea flows were large enough, 
it might still happen that where the creek is narrowest the scouring will be 
deepest, as in Figure 7, where A denotes the sea, B the entrance of a creek being 
narrower there than at C, and let a sufficiently large basin he at D. This being 
so, the creek is deeper in the narrower place at B than in the wide place at C, 
for though the sea has no lack of water and is not appreciably diminished, still 
no more water can enter into the wi,der part at C than has flown in through the 
narrower place at E, which will cause less current at C than at B. For a further 
explanation let the creek he even narrower at E than at B: Assuming this, it will 
he deeper at B than at C, because of the greater width at C, and also deeper than 
1.t E, because it is narrower there. Thus in a place similar to E, for known reasons, 
scouring may he deeper than in wider and narrower places, though in the same 
creek. In figure 4 we stated how by means of the basin DP scouring could be 
effected with the tides in the place where neap-tide occurred. Brit this cannot be 
done with rivers with a constant flow, but it can he brought about in many places 
in a different way. 

In order to explain this, let AB in Figure 8 he a river, dividing in two branches 
at B, one part flowing from B to C, the other from B to D. Let us assume at this 
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van B na D : Genomen nu datmen op dere punt B,een fteréte willeg­
gen (gelijc tot veel plaetren om fulke goede gelegentheyt gebeurt) daer 
de ftroom rontom loopt. Tot defeneynde [yeen gracht deur gefteken 
als E F G, vande fchoorcant E totte fchoorcant G : Maer defe twe wa­
teren an Een G alfo incommende, de ftromen fullen ontrent F tegens 
malcander froten fonder fchuyring te maken, [ulx dattet daer fal ver­
fanden. 

Dit [oumen eenichGns meugen vooreommenmet deur[nyding tot 
ee n ander plaets te doen, als vande fchoorcant H totte fchoorcant 1, lo­
pende het water geduerlic een wech van H deur I, doch dat maeét in 
dees form het lam an I met een feherpen hoee , eranc en onbequame 
form tot verfierking. 

Maer om nu ,te verclaren hoemen de fchuyring can brengen op de 
gefchicfte form deur EFG,fo laet ABC D E F G in defe 9 form ander- , 
mael van beteyckening fijn als inde 8;dan van F fy nu gebrocht de deur­
fnyding totte fchoorcant K,doch fo, dat de breede des grachts F K , on­
trem even 'Lr ande twe breden van E F en G F tfamen, want hier me 
cryeht de gracht E F G over al fchuyring,fo wel an F als elders. 

Ic heb ge(jen dat in een deur[nyding ( doch verCandende) als E F G 
der S form, de firoom veranderde, loopende fomwylen van E over F 
deur G) fomwylen verkeert van G over F deur E : De oirfaee hier af 
vermoede ic te weren de wint, deenmael wajende uyt den • . . . 
waer me het deel B C verhoocht,en B D verleegt, d'andermael uyt den 
.. waer me heel verkeert het deel B D verhoocht en B C ver­
leegt, en doende daer na op tfel ve letten, wien bevonden dat • • • 

Uyt het voorgaendeis te vertraen dat.degracht E F G gemaeét zijn­
de, en twater bevonden wierde meer te willen loopen van G over F na 
E, dan van E over F na G, dattet beter waer de infnyding als F K die­
men daer na graeft,uyt te doen commen an fchoorcant int deel B C,dan 
int deel B D : Maer tverkeerde geheurende, alsdan beter die te doen-
uytcommen an {choorcantint deel B D. . 

Merctnoch dat de form des lants tulfchen de twe rivieren begrepen 
roodanich mocht weren , datmen in een rechte deur[nyding over al 
fchuyring [oude hebben, als in defe 10 form, alwaer ABC DH I van 
beteyckening is geJijc inde 8 form, maer hetjantis fo gefrelt datmen 
vande [choorcant H totte fchoorcant I mette deur[nyding H lover al 

. fchuyring 
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point B a fortress is to he built (asjs done in many places hecause of the favourable 
situation), encircled by the river. To this end a ditch should be cut, as EFG, from 
the steep bank E to the steep bank G. The two currents thus entering at E and G, 
will meet at F without effecting scouring, so that they will cause silting-up. 

One might prevent this to some extent by making a cut in a different place, 
say from the steep bank, the outer bank H to the steep bank I, the water constantly 
flowing from H to I, but then the land at I forms an acute angle, weak and 
incapable of fortification. 

In order to explain how to effect scouring in the most suitable way through 
EFG, let A, B, C, D, E, F, G, in Figure 9 have the same meaning as in Figure 8; 
then from F the cut should be made to the steep bank K, but in such a way, that 
the width of the ditch FK be equal to the two widths of EF and GF together, 
for thus one achieves scouring throughout the ditch EFG, both at Pand in other 
places. . 

I have seen that in a cut like EFG of Figure 8 (but silted-up) the current 
varied, running sometimes from E via F to G, sometimes conversely, fromG via 
F to E. The cause I believe to be the wind, at one time blowing from ..... , which 
makes part BC higher and BD lower, at another time blowing from ..... , which 
conversely makes part BD higher and BC lower, and when this was observed, it was 
found that ..... 

From the above it may be inferred that ditch EFG having been built and the 
water being found to tend to run from G via F to E rather than from E via F to 
G, it would be better to make the cut FK, which is dug afterwards, to end on the 
steep bank in part Be rather than in BD; but if the opposite should happen, it 
would he better to make it to end on the steep bankin part BD. 

Note also that the shape of the land contained between two rivers might be 
such that a straight cut would give scouring throughout, as in Figure 10, where 
A, B, C, D, H, I have the same meaning as in Figure 8, but the land is so shaped 
that, the cut Hl giving scouring throughout from thesteep bank H to the steep 
bank 1, the land wiU thus have a shape suitable for fortification. 
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rchuyring hebbende, eenlant begrijpt van form bequaem totverfrer-
king.' " ' . 

Tgebeurt oock tot veel plaetfen datmen een bequaem ront fEe lants 
ganfch inftroom vervangen can,met een rivier niet in tween gedeelt als 
als de voorgaende 8'9 enlO formen,maer ge1ijc de volgende (l.alwaer 
twater genomen wort te.loopen van A na B tot C , en voorts over D 

, tot E : Hier in gedaen de deur[nyding B F D, vande [choorcant B,tot­
te [choorcantD, [0 is tu{fchen B C DF een ront !luc landts ve.rvangen 
hequaem.tot verftercking rondtom medlroom.', ' 

Doch !laet hier te anmerken. rioodich te [yn toe te, Gen dat de deur­
fnydingB F Dniet tebreet en [chuyr,want omdat haer llroom[rielder 
is dan van BeD deur het voorgaende vertooch , fO'condet lichtelic 
gebeuren dat de hele !lroom daer deur liepe,enhet deel BeD ver[an..,. 
de [ou. Om twelc te voorcommen twe hoofden geleyt tllohten worden 
ande mant B , en de reIl: van daer over F tot D toe met hoofden cram­
mingh ofcribbing [0 voo~Gen als de {aec vereyCcht , om al[o·het deel 
B F D in [yn behoirlicke naute te houden, en twater vant ander groot 
deel BeD niet te {eer te verminderen. 

J! ande fchuyring met jluyfèn. 
Tot hier toeis gereyt vande rehuyring met ebbe en vloet, Doek met , 

rivieren [onder iluyfen. Angaende fchuyring met ebbe en vloet {onder 
rivier daer in te commen ,fy en is niet langdurich om dat alle inge!le­
ken landen geduerich verhoogen, en alle creken metter tijtvervullen, 
fulcx darmen hem dan met Ouy[en behelpen mach. Maer om van defe 
llofmet beter kennis der oir[aken te handelen wy fullender wat breder 
af feggen. Eer de anwatfende landen lot gorlingen geraken foo {ynfe 
oneven Oijck, daer de daege1icfche gemeene vloeden overcommen, 
welc water met ebbe vertreckende, het [oud: de leegte, en maeél: al[oo 
veel diepe killen of creken. welke hoe[e naerder de Zee commen,hoe(e 
gemeenlic dieper en breeder worden, uyt oirfaec dat daer meer waters 
deur loopt als bytander uyterfie ~ De[e Oijc fo hooch gecommen we­
fende, dat[e lang drooch ligt en niet dan met hooge fprincvloeden on­
der water en comt,{y geraeét tot Ctchteinder{che platheyt,cruyt daer op 
watfende,twelc men dan gorGng heet,en worden de kreken van achter 
geduerlic volder en fmalder. T gebeurt dat men {uk gorGngen bedijct, 

F 3 en 
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It also happens in many places that a suitable round piece of land can be 
wholly surrounded by water, not by a river divided in two as in the preceding 
Figures 8, 9, and 10, but as in the next Figurè 11, where the water is taken 
to flow from A via B to C, and then from D to E. When here a cut BFD is made 
from the steep bank B to the steep bank D, BCDF embraces a round piece of land, 
which can readily be fortified and surrounded by water. 

However, it is to be noted that itis necessary to see to it that the cut BFD 
does not scour too wide, for as its current is faster than that of BCD, according 
to the preceding theorem, it might easily happen that the entire current should 
flow through it a.nd BCD should silt up. To prevent tbis, two piers may be built 
at the moutb Band groynes may be provided from B via F to D, as circumstances 
require, in order to keep part BFD as narrow as it should he and not diminish the 
current of tbe other large part BCD too much. 

On scouring with locks 

Up to now we have discussed scouring with the tides or with rivers without locks. 
Tidal' scouring without the aid of an inflowing river is not effective for long, 
because all the washed lands constantly rise, and all the creeks silt up in course 
of time, so that one mày then make shift with locks. But in order to deal with 
tbis matter with better knowlèdge of the causes, we shall speak about it' in more 
detail. Before the washed lands hecome saltings, they are uneven mud, washed by 
tbe daily ordinary tides, which water, fallittg at ebb-tide, seeks the low places 
and thus makes many deep channels or creeks, which, as they approach tbe sea, 
usually become deeper and wider,. because there more water flows through them 
tban at the other end. When the mud has risen so high that it is dry for long 
periods and is not s1l;bmèrged except at high spring-tides, it hecomes horizontally 
flat, weeds growing thereon; and we eall them saltings, the creeles beeoming eon­
stantly more silted up and narrower at. the further end. Such saltings are some- . 
times embanked and then they grow no further, which means that in a few 
years they will he lower than' their foreshores', or outer saltings, which have 
in the meantime grown and risen further. Moreover the lands af ter having 
been embanked are. drier than before, because .the spring-tides can no longer 
submerge them, consequently' they shrink and' sink, and that, as some have 
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en daer na en erygen[e geen anwas meer, waer uyt volcht datfe binnen 
eenige jaren leeger fyn dan haer voorlanden, ofbulten gorffingen , die 
daer en tulfchen noch meer anwas en verhooging geeregen hebben; 
Bovendien liggen de landen na haer bedycking drooger dan te voren, 
om datter de fprinevloeden dan niet op en commen , deur twelc [y in­
crempen en leegen , en dat fa eenige feggen gageflagen te hebben wel 

• • • • . • Ooe is te vermoeden dattet gewas der vruchten 
die jaerlicx afgemaeyt worden, en de vetticheyt uyt cl aerde trecken,de . 
frof des lants verminderen en dat verleegen; Hier uyt volcht dat ette~ 
licke bedyéte landen deurgefieken zijnde, met alle gemeene vloeden 
onder water liggen, en weerom tlijckich worden, die nochtans ten tij­
de haercler bedycking hooger gorfingen waren, en niet dan met fprine­
v loeden en groote frormen onder water en quamen. 

Maer geJijc voor de bedijcking, den anwas toenam,en metter tijt alle 
creken vervulden, alfoo moet der gelijke oae gebeuren na de déur fre­
king; vam wele oae voor Sluys dadelic voorbeelt is, alwaer op. • • • 
jaren 4 oae 5 voeten verhoochging des lants gecommen is : Op plaet­
fen naerder de groore rivieren, als hier te lande de Schelde, Maes en 
y(fel, bevintmen den anwas op fuIken tijt hooger om bekende oirfa­
ken : Sulx dat gelijc wy vooren gefeyt hebben, de fchuyring met ebbe 
en vloet fonder rivier daer.in vermengt, en is niet langduerich, hoewel 
men fich in anfiaende noot daer me behelpen mach: Maer niet vorder 
wnnende, men mach de be!l:andige wijfe met Ouyfen gebruyken, daer 
af wy nu feggen fullen. 

De fchuyring diemen deur ebbe en vloet met !luyfen tot noch toe int 
gemeen gebruya: heeft, is dufdanich: Laet in dees 12. form A B de Zee 
beteykenen; in wiens goding ofbedi ja: lant de haven C D comt , en 
van den houder D E,hebbende een Ouyfe an D. Defe houder met hoog. 
water ge vult wefende, menlaet de Ouysdeur neervallen, vertoevende. 
daer na tot dattet leegh water is,alfdanwort de Ouyfdeur opgetrocken, 
en dat op gehouden water valt vande hoogde in de leegde, de gront 
wech fchuyrende tot buyten de haven en hoofden fofer zijn. Doch de­
fen houder D E moet verOemmen, en dat van achter mee!l:,gelijét hier 
voren gefeyt is mette creken toe te gaen. Tis wel waer , datmender ge­
meenlic de meefie tocht van binnelantfch regenwater in brengt diemen 
crijgen can, maer het helptluttel , gelijc dadelic tot veel plaetfen in 

Hol-
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observed, as much as ..... We may also assume that the crops which are harvested 
every year and draw the fat from the soil will diminish and lower the soil of the 
land. Hence it follows that many embanked lands, being cut, are submerged 
at all ordinary tides and become muddy again, though they were high saltings 
at the moment of their embankment, and were submerged only at spring-tides 
and in violent storms. 

But as before the embankment the alluvium increased and in course of time 
all the creeks filled up, this will also happen af ter the cutting, an example of 
which is found at Sluys, where in. . .. years the land was raised 4 to 5 feet. 
In places nearer to the great rivers, such as the Scheldt, the Maas, and the Ijssel 
in this country, one finds an even greater accretion during such a period, for 
known reasons: As we have said before, tidal scouring without the aid of river­
water is not effective for long, though one may do the best one can with it in an 
emergency. But since it is not possible to do so indefinitely, one may use the 
permanent method with sluices, which we shall now discuss. 

Scouring by means of the tides with the aid of sluices as hitherto commonly 
used is thus: In Figure 12 let AB be the sea, in whose salting or embanked 
land there is a harbour CD and its basin DE, having a sluice at D. This basin 
having been filled at high tide, the sluice-door is lowered and left thus till 
low tide; then the sluice-door is raised and the pent-up water falls from a high 
to a low level, scouring away the soil outside the harbour and piers, if any. 
But the basin DE is bound to silt up and that at the rear end most, as it has 
been explained above to occur in the case of creeks. It is true that usually the 
largest possible amount of rain-water from the inland is introduced into it, but 
this is of little avail, as appears in practice in many places in Holland and else­
where, where dredging is effected manually at great cost, and also discomfort 
as long as this work lasts, because then no ships can berth there and also because 
one cannot thus obtain sufficient depth for large loaded ships to berth there, 
but it may serve for the wintering of empty ones. 

In order to avoid these difficulties and obtain depths in which the largest 
loaded vessels may sail, one should proceed thus: In Figure 13 let AB be the 
sea, in whose saltings of embanked land the harbour CD is built, and thence 
there is a basin towards G, via Hand I to E, with two sluices, one at E, the 
other at F. This basin having been filled at high tide through the wo sluices 
E and F, the sluice-doors are closed and left thus tilliow-tide_ Then the sluice-door 
E is opened and that at F remains closed; there will then be scouring through the 
entire basin from F to G via Hand I through the sluice E to the sea. But during the 
next scouring E should be kept closed and F opened (for if E was constantIy opened 
and F kept c1osed, silting-up would take place at F and thence through the whole 
basin) so that the scouring will then take place through the entire basin from E to 
I via Hand G through sluice F to the sea. As to scouring invariably with the two 
sluices simultaneously, this would cause silting-up, starting at H; but if the basin is 
sufficiently deep throughout the two sluices will sometimes be opened simultaneously, 
as of ten as deemed suitable, in order to scour the sand in the harbour De deeper, for 
the two sluices will have greater effect than one alone. For this purpose it would 
he suitable to build two long piers at K and L at the harbour, for two important 
reasons: Firstly, in order that the scouring water may exert its power down to the 
end of these piers, where the sea becomes deep, which power it would otherwise 
lose, i.e. if the waters would fall into the sea without piers at C at the 
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Hollant en elders blijét, alwaer de verdieping mette lijve gedaen wort, 

. tot grote cofi,en oae ongerieffo lang het werc geduert, om datter dan 
geen fehepen liggen en connen ,en benevens al dat men ean al[oo qua­
lie diepte erijgen om groote geladen fchepen in te liggen, maer mach 
meefl: dienen tot ledige te verwinteren. 

Om defe ongevallen te vooreommen , endiepte te crijgen daer de 
grootfie geladert fehepen in meugen varen,men fal aldus doen: Laet in 
dees 13 farm A B de zee beteykeoen,in wiens gading ofbedijB: lant 4e 
haven CD eomt, heur aldaer in tween fcheydende, 't een deel na E, 
't ander na F, en van daer voort is een houder na G over H en I, weer­
om commende tot E, met twee {luyfen, d'een an E d'ander an F: De­
fen houder met hoogh water deur berde de fluyfen E, F gevult wefen­
de, men doet die {luysdeuren toe, vertoevende voorts tot dattet leegh. 
water is , en alfdan de fluysdeurE geopent en F toegelaten, fao fal de 
(cheuring eommen deur den helen houder van F na Gaver H en I deur 
de Guys E na de Z toe. Maer iil de naell: volgende fchuyring {almen E 
toelaten en F openen (want datmen E geduerich opende en F toehiel­
de, t{oude an Fen daer na deur den heel en houder met anwas vervullen) 
(ulx dat de fchuyringe dan [al eommen deur den heelen houder van E 
na lover Hen G deur de nuys F na de Zee toe: Angaende van altijt 
met beyde de {luyfen t(amen te fchuyren, dat {oude anwas maken van 
by Hafbeginnende; Maer de houder over al diep genoech ûjnde, men 
fal dan fomwylen fo dicwils alsment oirboir bevint, beyde de nuyfen· 
tfamen openen,om de haven De deur het Cant dieper te doen [ehuy~ 
ren, Want de twee nuyfen tfeftens daer meer gewelt [uilen doen dan een , 
alleen; Tot' defen eynde Hl oae goet ande haven tWee lange hoofden 
te leggen als by K en L , om twe merkelicke redenen, d'eent 4attet 
[chuyrende water tot ant eyode dier hoofden daer de Zee diepte erijgt, .. 
(yn fehuyrende eracht can doen, diet anden verlief en [ou, te weren. 
als twater[onder hoofden by C :lnde mont der Zee int wijde comt. 
Ten anderen dat defe diepe kille inden Zeeouver met fulke hoofden 
befchermt is tegen het invallen des fants deur groote fiormen, die ge- . 
neyeht [yn het fuant te effenen,en alle diepten te vullen. 

Genomen.nu het pere G H I een Stadt te beteyckenen , foo fietmen 
daer deur hoemen an Steden gelegen in bedijéte landen verre van Zee,' 
als Brugge, Leyden, Middelburch en diergelijcke, havens en houders 

can 
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mouth of the sea. Secondly, in order that this deèp channel in the shore of the 
sea may be protected by such piers against inflowing sand owing to great storms, 
which tend to level out the beaches and fill all the deep places. 

Assuming that the area GHI represents a town, it is thus seen how near towns 
in embanked lands far from the sea, such as Bruges, leyden, Middelburg, and 
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can maken met geduerige diepte, ooc tot haer verfiercking fireckende, 
want van 1 tot Geen deurfnyding gedaen, doch niet te groot, om de 
redenen van dergelijke verclaert inde I I farm, fa is de Stadt met diep­
te omvangen; Bovendien canmen binnen den houder rontom de fiadt 
noch een gracht medl:aende water delven als M, gebruyckende d'aer­
de tu!Tchen beyde de wateren tot bedeéte wech, waer me beneffens 
meerder ileréte het [chuyren der bolwerken ooc foude belet zijn.Tot 
Brugge {ouden hier toe connen dienen de twe vaerden als foute en ver­
fche,die van daer tot stuys toe gegraven [yn en rontom de Stadt twe ve­
nen : Tot Leyden foumen voor deen vaert connen gebruycken den 
Rijn van daer tot Catwyc fireckende, en noch een ander nieuwe daer 
nevens graven, die bedijckende na 't behooren: Tot Middelborch fou­
men twe nieuwe vaerden behouven te delven vande Stadt noonwaert 
deur de duynen, want na de Vlaender e·ant en foude geen goede uyt­
comfie te verwachten {hen, om de grooten anwas die daer [eer toe­
neemt, en alfoo tot ander plaetfen eIc na de ge1egentheyt. Men foude 
ooe meugen de twe nuyfen E, F , tfamen in een ilereke fchans vervan~ 
gen, om daer afaltijt meefier te blyven. 

Maer om nu met een verc1aring te doen van fchuyring voor Steden 
inde platte landen niet verre vande Zee als debovefchreven, maer daer 
angelegen,als Ofiende, Calis en diergelijke, fo !aet in dees 14 farm 
A B de Zee beteyckenen, in wiens gorling of bedijét lant of duyn de 
twee havens C D E F gegraven fijn deur de duynen, en van daer voort 
een houder F G H I D,mettwe {luyfen, d'een an D, d'ander anP, a1-
waermen fiet goede geduerige fehuyring te eonnen gemaeét worde, fo 
wel inden houder als haven, d'eenmael mette {luyfen D, d'ander mael 
met F en de reil alsvooren. 

Maer twe nuyfen t[amen in een haven fchuyrende als inde J 3 form, 
maken beter diepte dan twe elc in een befonder,gelijc in dees 14:doch 
alf men fulcx ooe begeerde an Steden op de Zeecant liggende, dat fou 
meugen gedaen worden als in de es 15 fonn, alwaer ABC D E F G H 
1 KL van beteykeningfyn als inde 14, Dan defe twe hoeeken M, N en 
foude niet foo bequaem tot fieréte der Stadt vallen,deur diende vyant 
daer achter opt Zeellrandt fou connen bedeekt zijn, .en bequamelic 
naerderen, . 

Merél: noch dit : Steden opt Zeelhandt liggende· en verder uytfle-
. ken . 
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the like, harbours andbasinscan be made of constant depth, also serving to 
fortify them, for if a cut is made from I to G, but not too large, for reasons 
explained in Figure 11, this town wiU be surrounded by deep waters. Moreover 
one may dig around the town, within the basin, another ditch with stagnant 
water, such as M, using the earth between the two waters for a covered way, 
by which means, apart from greater strength, the scouring of the bulwarks would 
also be prevented. At Bruges for this purpose use might be made of the two 
canals, the salt-water canal and the fresh-water canal dug from there to Sluys, 
forming two moats around the town. At Leyden one might use the Rhine from 
there to Katwijk for one canal and dig another new one by the side of it, 
embanking it properly. At Middelburg two new canaIs would be needed from 
the town northwards through the dunes, for in the direction of Flanders no good 
outlet could be expected because of the great accretion, ·which increases there 
constantly, and similarly in other pi aces according to the situation. It would also 
be possible to place the two sluices E and P together inside astrong redoubt, 
in order to keep them always in possession. 

But in order to explain now the scouring in front of towns in flat countries 
not far from the sea, like those described above, but lying on it, as Ostend, 
Calais, and the like let AB in Figure 14 be the sea, in whose saltings or embanked 
lands or dunes two harbours CD and EF have been cut through the dunes, and 
thence also a basin RGHID with two sluices, one at D and the other at P, where 
one sees that good constant scouring can be effected both in the basin and in 
the harbour, now with the sluices D; now with F, and the rest as above. 

But two sluices scouring a harbour together, as in Figure 13, produce better 
depth than two each in its own harbour, as in Figure 14; but if this were also 
desired for towns on\ the sea-shore, this might be done as in Figure 15, where 
A, B, C, D, E, P, G, H, I, K, L have the same meaning as in Figure 14. Then 
the two corners Mand N would not be so suitable for fortification of the town, 
because the enemy might be protected behind them on the beach and approach 
easily. 

Note this too: When towns lie on beaches and project beyond the general 
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kende dan de gemene fireke vande buytecant der durnen, als Ofrende 
en diergelijke, [y collen veel van onderhouden tegen de geweldige 
rchuyring der zeefuaomen daer op vallende : 0 m tegen [uk ongeval 
te voorfien, men mocht de uyterll:e zijde der Stadtwerken leggen ind(: 
voorfchreve gemene ll:reecke vande buytecant der duynen, want veel 
meer innewaert liggende is.onnodich , om dat de Zee dien inham met 
(ant (ou vullen, deur dienCe geneycht is een deurgaende rechtfirant te 
maken;maer aUeenlic tot die fireke comende , de Stadtwerken meugen 
alleeenelic ontrent fulke lall: lyden als de nevenll:aende duynen. Doeh 
valt hier tegen weerom tefeggen dat de Stadt meer, uytneeckende, en 
wel onderhouden [ynde fonder caO: te fparen, beter lleréte veroirCaeét, 
om datter meerder diepte of met leeg water Cmalder ll:rant voor eomt. 
Tis ooc te gelooven dat Ollendeen dergelijcke Steden int begin niet 
alroo uyt{l:ekende gebout en wierden , maer dat de Zee daerna op de 
duynen gewonnen heeft; En fulke vermi~dering mochtn'lenbionen ee­
nige jaren ooe verwachten vai1de geene diensuytterfte werken geleyt 
waren inde voorfcbrevengemeene firekevanden buytecant derduy­
nen: Alle welke dingen int anleggenofyeranderen van fulke werken, 
fouden meugenoverdochtworden. .. .'. 

Tot hier toe verclaert zynde de wijfe van geduerige Cchuyring int 
gemeen,wy fullen nu feggen van anderomftandigé dies angaeade.Teo 
eerfren,datmen met {luyfen veel waters tfclf"ens te loofen, hoe wel het 
niet fo lang en liepe , nochtans de nteelle fchuyring maeéè. Ten ande­
ren;vande bequame breerheyt der fluyfen.en havens tot een voorgeflel-

. dediepte. Ten derden, vaodeform der fluyren die my beft bevalt. 
Angaende het eerflen • eenige meynel:' dat te groote openheyt van 

nuyfeo, vOornamelic met cleene houders, totte fchuyring achterlic is, 
om dattecwateralfohaefi uytgeloopen wefende ,baeil fyn fchuyrende 
werc bef: Maer deur een deeoder gat langer lopende, dattet dacr 001 

te meer fchuyrt: Ten defen eyndetrecken eenige fluyfwaerdersde deur 
niet heel op tom alfoo bet loopen te verlangen. Maer ick en meer an­
der met my,houdent voor openbaere dwalingen, want gelij, 400 pont 
gewichts lang in d'een fcbael eens waegs foud~ liggen, eerre 500 pont 
in d' ander op dede gaen,maer met 600 pont die firax doet ryfen;Alfoo 
een deender water fya uyterO:e macht der Cchuyring gedaen hebbende, 
en fal deur langer loopen dat niet veel meer diepen (want anders , alle 

G· rivieren 
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regions.of the dunes, such as Ostend and the Iike, their maintenance is expensive 
because of the powerful scouring of the sea-currents beating against them. In 
order to cope with such difficulties, the outer ends of the town-walls might he 
laid in the above-mentioned outer regions of the dunes, for laying them further 
more inwards is unnecessary, because the sea would fiU the bay with sand, since 
it tends to form a straight continuous heach; but when they only reach as far 
as these regions, the town-walls will suffer only about the same damage as the 
adjacent dunes. But one might retort that wheri the town projects further and is 
properly maintained, no expense and troubie heing spared, it would be stronger, 
owing to greater depth or a narrower beach at low-tide in front of it. We may 
also assume that Ostend and other similar towns were not· originally built to 
project thus much, but that the sea afterwards encroached on the dunes. And a 
similar decrease might also be expected within a few years for those towns whose 
outer parts have been constructed in the above general region of the dunes. All 
these things should he considered when such works are constructed or altered. 

Having explained up to now the method of constant scouring in general 
we will now discuss other circumstances. Firstly, that the best scouring can be 
achieved by sluicing much water at a time, though it would not flow for very long. 
Secondly, of the proper width of sluices and harbours for a proposed depth. 
Thirdly, of the form of sluices I like best. 

As to the first point, some people believe that too large an opening of the 
sluices, especiaUy with small basins, is not conducive to scouring, because the 
water having flown away rapidly, will rapidly stop scouring. But if it flows 
longer through a smaller opening, the scouring will he more effective. For this 
reason some sluice-keepers do not raise the sluice-doors altogether, iiJ. order to 
prolong the flow. But I, and others along with me, believe this to he an error, 
for as a weight of 400 Ibs would lie a long time in one scale of a baiance before 
causing 500 ibs in the other to rise, but wiU at once cause it to rise when the former 
contains 600 Ibs, thus when a smaU amount of water has done its utmost scouring, 
it will not scour deeper if it runs longer (for otherwise all rivers constantly 
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ti vieren geduerlic loorende, [ouden oneyndelick Olltijt dieper en dieper 
worden, twelc tegen dervaring fhijt ) Maer een graoter water meer 
gewelt doende, can hoevve1 de tijt des loopens corter waer, noch dic­
percommcn. 

De groorfre waterlooCtng dan de meeO:e fchuyring makende. fao 
Tolgt hier uyt dat nuyfen te eleen wefende, belet van· dieping zijn: En 
nochtans wordenre [omwylen te groot geleyt, ooc te veel in getale, en 
daerom niet te meer W.lters loo[ende ; Illaer veroirCakende benevens 
grooter onnodige eofl:en !lllc verCandingh, datmen[e tot {Yll wille niet 
fluylen noch gebruycken call. lndervougen dat op de bequame breet­
heyt der fluyre, oock des havens en houders tot een voorgdlelde diep­
te, gelet dient:twelc werende het ~wede punt dat ie voorgenomen had­
de te verc1aren, fegh dOler op aldus: Alfmen een nieuvve fluy[e legt daer 
een oude verfandende gelhen heeft, tis kennelie datmenfe naeUVvel' 
moet maken, of deenJer fooder tvvater te feer in vercropte. Matr te 
vooren daer geen gewedl hebbende,fo valter acht te nemen op de om­
fiandige, voornamelic tot defe niewe wy(e vanwerké met dobbel hou­
ders met vervullende,maer die vvy altijt in grote diepte willen houden. 
Inde ynckel houders vvelke men tot noch toe gebruyd: heeft.en is deCe 
trachting na 't meene voordeel van haer diepte fao noodich niet ge. 
vveeU, re vvyle fy verflemmen moefl:en, en fomvvylen verdiept vvor­
den fonder darmen reeckening m:1eéte die houders tot fulke haven te 
gebruycken als hier tvoornemen is.Om dan tot defaec te commen,laet 
in dees 16 farm den drie houe ABC fl:antteyckening [yn des vvaters 
eens houders, diens breede op de bovecant ten tyde van hooch vvater 
is A C, viervoudichande grootO:e diepte van D tottet kiel B. 

Soomen hier in een Duyfe leyde als A E F C cOIDmende B int mid­
del van E F ,en hebbende de vvyte vande bovecant des houders , T is 
openbaer datfe ver{anden [oude, [onder te eonnen geDooten worden: 
Want nadien het Cant langs den gant[ehen houder geneycht is hem te 
fetten gelijc beteykent vvort mette tvve driehoucken A B E, C B F, Co 
flit hem ooe alfoo fetten binnen de fluyfe,fonder dat men de deuren fal 
connen lluyten:Twelck gebeurt uyt oirfaec dattet vierhouckigh gat der 
nuys A E F C, , grooter 1S dan het driehouckig gat des houders ABC, 
te vveten '[een dobbel an 'tander. En genomen datter fulc ongeval van 
onbrllyckbaer te fyn nier en vvaer, foo fietmen noch dat 't gene her gat 

der 
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flowing would become deeper and deeper indefinitely, which is contrary to 
experience). But a larger mass of water exerting more power, even though the 
duration of the flow were shorter, may scour deeper still. 

The greatest drainage thus resulting in the deepest scouring, it follows that 
sluices which are too small make scouring impossible. And yet they are 
sometimes made too large, or too many in number, though they do not therefore 
drain more water, but, apart from unnecessary cost, cause such silting up, that 
one can no longer close or use them as required. Therefore attention should be 
paid to the proper width of the sluices, and also of the harbour and the basin 
at the desired depth. This being the second point I had intended to explain, 
I say as follows: If a new sluice is built in a place where there was an old silted-up 
one, it is obvious that it should be made narrower or smaller if the water heaped 
up too much in it. But if there was none there before, one should pay attention 
to the circumstances, notably with regard to this new method of working with 
double non-silting basins, which we always want to keep at great depth. In 
single basins, as used up to now, this effort to achieve the greatest advantage 
as to their depth was not so necessary, since they would silt up and sometimes 
be dredged, without the intention of using these basins for such harbours as we 
here intend. Coming to the point, in Figure 16 let the triangle ABC be the section 
of water of a basin, whose width at the top at high tide is AC, being four timeS 
the greatest depth from D to B. . 

If here a sluice AEFC were built, B being the middle of EF, and the sluice 
having the width of the top of the basin, it is obvious that it would silt up, 
and could not be closed. For as the sand along the entire basin tends to settle as 
indicated by the two triangles ABE and CBF, it will settie in the same way inside 
the sluice, while the doors cannot be closed. This is due to the fact that the 
rectangular hole of the sluice AEFC is larger than the triangular hole of the 
basin ABC, the former being twice as great as the latter. Even if this difficulty 
of uselessness did not occur, one yet sees that the amount by which the hole of 
the sluices exceeds the other does not promotethe scouring for through the basin 
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der nuys groter is als tander,totte fchuyring niet en voordert,want deur 
den houder en can daerom niet meer loopen dan 't gat des houders dats 
de driehouc ABC groot en is. De breede dan der l1uys moetende nau­
wer [yn dan de bovecant vant water des houders, [00 laet getroeken ' 
worden de twee linien G H, 1 K, evewydieh met A E, fulx dat AC, in 
vier eTen ll:ucken ge deelt is, mette punten G, D, I, en den vierhouc 
G H K I genomen worden voor fluys: Dit foo zynde, tgat der [elve is 
even ant gat ABC. Doch om meerder verfckertheyt tegen vc:rfan­
ding, foo vereyfeht de reden datmen 't gat der fluys wat kleender neem 
als tander, want even fynde opde boveeant A C berekent, foo faIt gro­
ter vallen op leger water berekent, als neem ie op KL, want hoewel 
de fluy[ens vierhoue G H K I,even is met des houders çlriehouc ABC, 
foo is nochtans de fluyfens vierhoue L H K M,grooter dan des houders 
driehoue L B M. Laet dan dit ver[chil [ulx weren dat G I het derden­
deel fy van A C, waer mede rede dergaten op de bovecant A C bereee­
kent, comt van 3 tot:!.. Gedenét noch dattet gat der fluyfe te kleen te 
maken aehterlie [oude zijó,om dat weynich waters deur de nauwe Guy­
fe in een feer breet eommende , luttel gewelt can doen. 

Dit bovefehreven is genomen op AB,B C bycans *.rechte linien te 
commen,getijc des [ants gemene gencgentheytis;maerin dey fiaen de 
canten ll:eylder,gelijc ooc doen die met kribbeng en rijfwerc gemaeét 
en onderhouden worden,alwaermen int veroirdenen vandc reden deCer 
twe gaten, toeficht op fou meugen nemen. " 

Te gedenc ktn dat hier moeten hefch~even worden eUe/ic voor­
óee/den vande reden! der gaten en ander omflandigen,die 

iet van verfcheyden plaet/en noch bejichtigen moet. 
Na rell:er noch het derde voorgenomen punt, 

Vande form der Sluyfen die my beft bevalt. 

Defe fijn byons P ader befchreven z'n /yn Nieuwe manier van 
SterElebou deur fPiljluy(en. 

Int voorgaende befehreven hebbende de fchuring fonder nuyfen met 
louter ebbe en vloet, oae deur rivieren, daer na met Guyfen, ic fal daer 

G ~ af 
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no more water can thus flow than is allowed by the size of the hole of the basin, 
i.e. the triangle ABC. The width of the sluice thus having to he narrower than the 
top of tbe water in the basin, let the two lines GH and IK he drawn parallel to 
AB, in such a way that AC is divided in four equal parts, by the points G, D, 
and I, and let tbe rectangle GHKI he taken as tbe sluice: Tbis heing so tbe 
opening is equal to the hole ABC. But in order to obtain greater security against 
silting-up logic demands that the opening of the sluice he taken somewbat 
smaller than the other, for if it is equal in relation to AC, it will be larger at 
low-tide, such as, say, at KL, for though tbe rectangle GHKI of the sluice is 
equal to tbe triangle ABC of tbe basin, still tbe sluice's rectangle LHKM is 
larger than the basin's triangle LBM. Let tbis difference he sucb tbat GI is one 
third of AC, on the basis of which the ratio of the holes, referred to the top AC, 
becomes 3:2. Also remember that making tbe opening of tbe sluice too small 

I would he disadvantageous, because little water flowing from tbe narrow sluice 
~ into wide water will produce little power. Tbe above has assumed AB and BC 

to he nearly straight lines, as will he the tendency of sand; but in day tbe slopes 
are steeper, as are also tbose reinforced with groynes and fascine-work, which one 
might take into account when determining tbe ratio of the two openings. 

(Rememher to descrihe here several examples of the ratios of the openings 
and otber factors, whicb J still bave to inspect in several places.) 

Now there remains the tbird point we intended to discuss. 

OF THE FORM OF SLUICES I LIKE BEST 

(These have been described by our fatber in his New Method of Fortification 
by means of Pivotted Sluice-Locks). 

Having descrihed in tbe foregoing pages the scouring without sluices, with 
tbe aid of tbe tides alone, also with rivers, and then with sluices, 1 will now 
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af noch wat gemengt [eggen, met verlijcking der voordeelen van cl'een 
en cl'ander. . 

Schuyring met louter ebbe en vloet in be{loten dobbel houders,fon­
der rivieren daer in te commen.geven meer gerief s,en fyn beter havens 
dan met rivieren in dit anfien. 

Ten eerfien,darfe geen [chadelicke yfganc onder worpen en {yn ge­
tijc de rivieren, maer meugen alle {chepen daer in vryelic verwinteren, 
twelc geen eleen gerief noch voordeel en is, wantmen tot dien eynde in 
Hollant groore 1110eyre en coll doet op verfcheyden plaetren. onder 
welke de nieuwe haven te Delt'shave een der voornaemfl:e is daer {win­
ters veel harincbuyfen bevryt liggen; maer alLfer dobbel houders ge­
maect waren als voren, ie meyn datter niet alleen ledige clenc [ehepen 
en fou eonnen liggen, 111aer ooc geladen [00 groot aHlèr deur de Maes 
commen. en dar [onder coft en tOl1geriefder verdieping re behouven. 

Ten tweden,dobbe! houders deur het zeefinnt fchuy rel1de,en bren­
. gen geen Cant aende haven dorpel geJijc de rivieren wel doen (hoe die 
dorpels.voor alle havens waLfen, is ge[eyt int I2 Voorllel vant :z. Boue. 
des Eertclootfchrifrs) want den b"Goten dobbel houder heeft alleene­
lic te [ehuyren deur het fl:rant des ouvers, om dat open te houden,daer 
de rivieren bovendien, noch moeten overwinnen het fant dat[e [elf 
overvloedelic afbrerJgen, en ten eynde van crancke fantfiroom op de 
haven dorpels laten vallçn: Ooe comter groote verandering deur den 
anwas dcr eylandendie inde mom der grote riyieren gemeenlic gebeu­
ren, {lllcx dat veel gcoote Cooplleden daer deur vergaen zyn :. Maer. 
fchuyring deurt Zeellrant fonder grote rivieren daer ontrem, en is [ulc­
ken anwas niet onderworpen. gelijc overal de ervaring leert. 

Ten derden,[oumen d'een zyde des dobbel houders met haer Guyfen 
meugen gebruycken tot incommellde fchepen, d'andcr tot uytvarende, 
{onder malcander t' ontmoeten, twclc in de groote Zeeneden dickwils 
geen deene fwaricheyt en heeft. 

Ten yierden.fodcr in d'ecn nuys eenige vermaking valt,fulx dat men­
fe een Somer laoc nier gebruycken en can, men mach daerentu{fchen 
J'ander be Ggen : tweJc in havens met alleenlic een {luys fo niet vallen 
en wil, lhcckende tot groote verhindering des coophandels. 

Hier tegens {yn de rivieren gemaeéte havens [onder coll: : Boven­
dien de Cooplleden gelegen an groote bevaerli,ke rivieren, als hier de 

Schelde, 

'I 
I 
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discuss these together and compare the advantages of one as weil as the other. 
Scouring with the aid of the ti des alone, in closed double basins, into which 

no rivers flow, is more convenient and gives better harbours, than with rivers, 
in view of this: Firstly, they are not subject to harmful ice-drifts like rivers, but 
all ships may winter there freely, which is no small convenience and advantage, 
for much money and trouble is spent for this purpose in Holland in several places, 
among which the new harbour of Delfshaven is one of the most important, in 
which man}' herring-boats lie protected in winter, but if double basins had been 
made, as above, not only empty small ships might anchor there, but also loaded 
ones as large as pass through the Maas,. and that without the expense and 
inconvenience of keeping up the depth . 

. Secondly, double basins scouring through the beach do not deposit sand on 
the harbour bar, as some rivers do (how such bars in front of all harbours tend 
to grow has been told in. the 12th proposition of the second Book of the 
Eertclootschrift), for the enclosed double basin has to scour only through the 

. beach in order to keep it open, whilst rivers also have to overrun the sand they 
themselves bring along plentifully and at the end of a weak current drop at the 
harbour bars: Great changes also take place owing to the accretion of the islands 
which usually arise in the mouths of large rivers, with such results that many 
large merchant towns have decayed through this. But scouring through the sea­
beach without large rivers in the neighbourhood is not subject to such accretion, 
as experience teaches everywhere. 

Thirdly, one part of the double basin and its locks might be used for incoming 
ships, the other for outgoing ships, without their meeting, which of ten causes 
great difficulties in large sea-side towns. 

Fourthly, if one set of locks has to be rebuilt and cannot he used during 
the whole summer, the other can he used, which cannot be done in a harbour 
with one pair of locks, which impedes trade considerably. 

In comparison with this, rivers are ready-made harbours and cost nothing; 
moreover . the merchant towns situated on large navigable rivers, such as the 
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Schelde, Maes en Rhyn, hebben tvoordeel van dobbel handel, fo wel 
verre te lantwaert in, als over zee; En hoewel men van Steden met hou­
ders inde open zee (chuyrende, als Duynkerken en diergelijcke , tot die 

. ander rivieren over zee commen can , nochtans en gefchiet dat niet [on­
der ongerief , als van dicwils tot {rn wille uyt de haven niet te connen 
raken, deur fl:orm en tegenwtnt • daermen anders dagrIix voort can 
commen : Boven dien dat de [chepen gemaeét tot riviervaert, niet be­
quaem over zee en zijn; Doch can de gelegentheyt tot (ommige plaee­
fen fulx zijn, datmen vande beGoten dobbel houder binnens lanu mac h 
commen inde rivier deur een verlaet,gelijcker in Hollant veel zijn: Als 
by voorbeelt [ader tu{fchen Leyden en Catwijc nevens den Rhyn noch 
een vaert gedolven wac!', t[amen een dobbel houder makende, incom­
mende deur een haven inde open %ee, op de wyfe als ge(eyt is by de J 3' 
14 en J 5 formen, men (oude uyt dien houder binnens laots deurt verlaet 
na der Gouwe meugen inde Y fiè! commen, nn daer inde Maes : Dit (eg 
ie alleenlic by voorbedt, want atsmen alles nae (rn wille veroirdendc , 
fonder hindernis der nabueren, men [ou bequamer binnelaotfche deur­
vaert eonnen maken. 

Merd noch een ander gedaente van Cchuyring, te weten datmen 
deurt behulp nn rivierkens diemen lichteJic verleyden can , met c1eene . 
coll groote fantbergen can wechfchuyren, die altemet by fl:erél:e liggen 
tot haer grootachterdeel , en dat met kribbing en rijshoofdekens te 
leggen daer men twater me anden voet der bergen Uien. 
Hier afis dadelic prouf te Lingen gc[chiet,alwaer (yn VorjleLick! Gena­

de a1(0 heeft doen wech(chuyren veel hinderlicke bergen die eerfr ande 
cant des grachts lagen, daert nu over de t 000 voeten plat landt is, en -

. dat alleenelic op • . Jaren gecofl hebbende niet over de. • . 
guldens; En vielen die flucken der bergen (00 groot af , dat menichte 
der Burgerye aldaer t[elve 111et verwonderen dicwils quamen beGen. 

Noch een ander fake de [chuyring angaende mach hier by gedacht 
geilelt worden, te weten dat veel fehepen in een haven liggende die te 
feer verftoppende. de [chuyring beletten: Men bevint ooe dadelic daer 
[ulcx gebeurt, dat ter onder de (chepen een meerder diepte eomt dan­
der te vooren was,want het water daee moetende deur een deender gat 
loopen,doetter meerder gewelt. Om fulcK te voorcommen mochtmen 
oirden fiellen, dat de (chepen inden houder of haven niet nevens 11Ia1-

G 3 can-
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Scheldt, the Maas and the Rhine, have the advantage of double trade, both far 
inland and overseas. And though one can reach such a river by sea from towns 
with basins scouring into the sea, such as Dunkirk and the like, this is not effected 
without difficulty; thus it will of ten not be possible to leave the harbour because 
of storm or adverse winds, whilst elsewhere this can be done daily. Furthermore 
ships built for inland navigation are not fit to put to sea. However, in certain 
places the circumstances may be such that from the double basin one may pass 
inland into the river via a navigation weir, of which there are many in Holland. 
Thus, for example, if between Leiden and Katwijk a canal had been cut by the 
side of the Rhine thus making a double basin, to he entered via a harbour on 
the open sea, as explained in Figures 13, 14 and 15, from this basin one would 
be able to pass inland into the Ijssel through the navigation-weir in the Gouwe, 
and thence into the Maas. This I say only by the way of example, for if one 
could arrange everything according to one's own wishes, without being prevented 
by neighbours, one might effect more efficient inland navigation. 

Note also another form of scouring, i.e. that by means of small rivers, which 
can easily be diverted, it is possible to scour away at little expense large mounds 
of sand, which of ten lie near fortresses to their great disadvantage, and that 
by laying groynes and fascine-work, by which the water can he directed to the 
foot of these mounds. 

This has been tested in practice at Lingen, where His Princely Grace in this 
way had many troublesome mounds scoured away, which were first on the other 
si de of the ditch, where there is now more than 1000 feet of flat country, this 
having cost no more than . . .. guilders in. . . . years. And such large lumps of 
the mounds feu off, that a great many of the citizens of ten came to look at it 
with astonishment. 

Yet another aspect of scouring should here be considered, viz. that if a large 
number of ships lie in a harbour, thus blocking it, they prevent the scouring. 
It is also found in practice, where this happens, that underneath the ships greater 
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(ander, maer d'een achter d'ander inde langde geleyt wierden. Offoo~. 
men ergens meerder diepte begeerde,op dat eenige [eer groote geladen 
(chepen met leeg water geen laot en ract1:en, daer mochtmenfe bevelen 
nevens malcander te leggen. . 

Noch mach hier dit bygevoucht worden tot defe O:of der fchuyring 
ooc behoorende : 

Eermen int • • J aer de Z ype bedijéte, foo vergaerde het fant 
langs de zeeouver met cleene heuvelkens J maer wantfe niet hooch ge­
noech en waren, het water der groote noortweft(che fronuen ifferfom­
~ylen overgeloopen, heeftfe wechge(chuyrt en't zant verre achter­
waert op de gading gebracht, [ulx dat[e ten dee1e daer af bedeét wiert. 
Maer den dijc daer na geleyt zynde, en het hooch water der O:ormen 
daer niet deur noch overloopende , ten conde het fant niet wech [chuy­
ren, dan vergaerde deur de fl:ercke drooge winden voor den dijc tot ho­
ge duynenjmaer (0 tfelve lant onbedijét gebleven waer,daer hadder uyt 
te verwachten geweefl: datter metter tijt van [e1fs brede duynen fouden 
gecommen hebben, van achter allen x anwa{fende tot ant fham toe, al­
daer hooger wordende , gclijêt voor Hollant vander Heyde af tot 
Pette toe gefrelt is, alwaer {ulke dijckage niet en had gedaen geweefl:. 

Dit vermaen doet my gedencken den dijc en duynen langs de Vlaem­
[che zeefrrant, van gedaente wefende als die der Zype, te weten de duy­
nen lanc en fmal , àen dijc daer achter an gerakende, twelc met reden 
venuoen geeft de felve alfoo ooc haren oirfpronc genomen te hebben, 
te weten dat doen de zee met haer [princkv Ioeden over de V laemfche 
gorfing fpoelde, den dyc geleyt \Viert eerder water[chuttende duynen 
waren,ooc daer naer de duynen angewafl'en zijn, en niet datter een dyc 
achter de duynen geleyt wiert als veelluyden meynen,want dat[e {onder 
dijck daer fo cort en hooch [oude vergaert hebben, fonder allenx met 
groote Ll:ormen wech te (chuyren,en over de gorfing ongeregelt te ver­
fpreyden,tfoude tegen de bovefchreven gemeene aert van fulke fchuy­
ring en anwas ftryden. Ten anderen, dat de menfchen de coft {ouden 
doen van een di je te leggen achter duynen daermen de zee nimmermeer 
uet deur fchuyren, {idx Cchijnt onnoodich, en wort felden gefien. 

D' oirfaec dat veel gorftngen langs fandigeZeefiranden met geen fant 
bedeél: en worden, is dat tot fulke plaetfen het ftrant cort fynde en de 
diepte der Zee by wefende alle getye onder water comt en daerom nat 
blijft fonder geJijc het drooch tot ftuyving en o!,hooping te geraken. 

TWE-
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depth arises than there was before, for since the water is there forced through 
a smaller opening it exerts greater power. In order to prevent this it might be 
ordained that in the basin of the harbour the ships should not anchor side 
by side, but one behind the other, lengthwise. Or if greater depth were desired 
somewhere in order that certain very large loaded ships might anchor at low 
tide without running aground, they might be ordered to anchor side by side. 

The following should be added, as pertaining to the subject of scouring. 
Before, in the year 1) .... , de Zijpe was embanked, the sand accumulated along 
the beach in small mounds, but ~ause they were not high enough, the floods 
caused by the great north-westerly storms sometimes flowed over them, scouring 
them away and the sand was deposited far inland on to the saltings, so that they 
became partly covered with it. But when the dike had later been built, and the 
floods caused by the storms could not pass through or across it, they could not 
scour away the sand, but it then accumulated as high dunes in front of the dike 
owing to the strong dry winds; but if the land had remained unembanked, it might 
have been expected from this that in the course of time broad dunes would have 
formed automatically; growing at the rear up to the beach, becoming higher 
there, such as in front of Holland from Terheide up to Petten, where such dikes 
have never been built. 

This discussion makes me think of the dike and dunes along the Flemish 
. beach, which resemble those of Zijpe, i.e. long and narrow dunes, behind them 

the dike, which logically leads to the suppositionthat they also arose in the 
same way, i.e. that when the sea with its spring-tides washed over the Flemish 

. saltings, the dike was built before there were dunes, forming a protection against 
the water and also that the dunes grew afterwards, and not that a dike was 
laid behind the dunes, as many people believe, for that they should have 
accumulated so high and so ,short without à· dike, without being gradually 
scoured away by large storms and spread irregularly over the saltings, would 
be contrary to the above general nature of scouring and accretion. Secondly, 
it seems unnecessary and is rarely seen that people go to the expense of building 
a dike behind dunes, through which the sea is never seen to scour. The reason 
why many saltings along sandy beaches are notcovered with sand is that in 
such places the beach, being narrow while the deep sea is nearby, is submerged 
ilt.all ti4es and thus remains wet and is not like dry sand subject to being 
blowri away and accumulating. 

I) In 1957. Zijpe i~ a village of the province of North Holland, near Schagen. 
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Danzig and the Danziger Werder in 1577. 

Af ter G. Köhler, Geschichte der Festungen Danzig und Weichselmiinde. 
(Breslau, 1893). - Erster Teil, Tafel Xl (Simplified). 
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Danzig and Weichselmünde in 1577. 

Atter G. Köhler, Geschichte der Festungen Danzig und Weichselmünde. 
Erster Teil. - ComPiled trom the maps X and XIII. 
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TWBDE ONDERSCHEYT 
fI ant 10 Boee. 

1f 

Van fommige vonden onfes Vaders tot verbetering van 
Steden en Landen deur Havens en warerfchuering. 

. . 

VOO R DAN T ZIe. 

Perclaringe van Simon Stevin al1den E: l(aedt der J<:!yfer1ick.e 
Staat Dtmtzjc, van Jek.!r fYne inventim tot dienfl der 

Stadt firec~nde. . 

T En eerlten , hoemen de rantplate ande Polenfche haecken waCfen­
de wech can doen, alfa datfe daer niet meer anwa{fenen fal. 

Ten anderen, hoe datmen te wege can brengen dat Stagneten vaert 
eens gediept zijnde, daer na hiet meer ver[anden noch anwaacn {al; dat 
sgelijx oae niet doen en [al de Montlau vande PolenCche haeckc:n af tot 
de Heyliehgeeficrouch toe. 

Ten derden, hoemen de diepioge van boven ean verbeteren bequa­
mer dan [y tc: vooren geween heeft, [onder datter die van Margenburch 
ofte Elbing yet tegen te [eggen hebben. . 

. Ten vierden, hoelnen de Mondau inde Stadt ende voort de heele 
vaert deur veel dieper can maken. 

Ten vijfden, hoe men de haven ter Munde tot een geduerige diepte 
brengen cao • 
. Ten fellen, hoe men can maken dat de waterconll buyten het hooch 

door, niet Illeer vervrie[en cn [al. 
Welc voorfchreve inventien hyStevin metten E: Raet overcommen 

is te verclaren , op fulke voorwaerde datfe niet int were geftelt en [ullen 
worden int geheel noch ten deele, fonder dat den E: Raet an hem Ste-
vin of an fijn volmachtige daer af eerfl: vernoegen fal. '. 

I ART I K!:L; Roemen de fanrplaté ande Polerifche haec­
ken walfende wechcan doen, alfoo datfe daer 

niet meer anwa{fen en fal. 
Defantplate wallande Polèn[chehaecken deur twe bekendeoirfa-

. . ken: 
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CHAPTER 2 OF BOOK 10 

Of some inventions of our father's for the improvement of towns and lands 
with the aid of harbours and water seouring. 

FOR DANZIG· 
Dec/aration . ot Simon Stevin to the Noble Council ot the Imperial City ot 

Danzig about certain of his inventions for the use of the city. 

Firstly, how the sandbank growing at thePolish Haken ean be seoured away, 
in such a manner that it will not grow again. 

Secondly, how one ean ensure that the St. Agnes Channe!, onee it has been 
scoured, will not silt up or grow again, and that neither will the Mottlau from 
the Polish Haken up to Heiliger Geist Krug. 

Thirdly, how the above dredging ean he improved as eompared with what it 
was hefore without those of Marienburg or EIbing being able to object to it. 

Fourthly, how the Mottlau can be deepened in the city and· over its entire course. 
Fifthly, how the harbour of Weichselmünde can he given constant depth. 
Sixthly, how the waterworks outside the Hohe Tor ean be kept free from 

freezing up. . 
Which above inventions he, Stevin, has agreed with the Noble Council to 

explain, on condition, that they shall not be put in practice either completely 
or partly unless the Noble Council shall have made a payement to him, Stevin, 
or his deputy. . 

SECTION 1. 
How the sandbank growing at the Polish Haken ean he seoured away, in such 

a malmer that it will not grow again. 

The sandbank at the Polish Haken grows owing to two known causes: Firstly 
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ken: Ten eerfien;van wegen het hooft, want achter fulke hoofden fant 
te warren, is een gemeenen aert van al dergelijcke hoofden: Ten ande­
ren, deur dien de Rodoen aldaer inde Wyifel coromende, loopt met 
haer firoom te feer tegen den frroom vande Wyffel , twelc dat fant daer 
noch overvloediger doet vergaren. . 

Om hier tegen te Toodien , fa falmen het eynde vande Rodoen ver­
delven, alfo dattet water fcheutich loope over die plate, gelijc defe by 

\.gevoechde figuer anwyft. . . 
Dit fa werende, men {al ant eynde vande Rodoen fiellen twe of drie 

br~ede optreckende ilupdeuren,welcke toe zijnde; het water Calbinnen 
inde Rodoen wel vijf of fes voeten connen hóoger commen dan het 
buytewater inde WyOel, fonder dat de Corenmolen inde Stadt ül ver­
hmdert zijn te malen • 

. Tgebruyc hier af fal (gelijc in Hollant en Zeelant [eer gemeen is) 
dufdanich wefen : Die iluysdeuren toe zijnde ,ende het water inde Ro­
doen fa hooge gebl'Ocht wefende alfi COllllllencan , [0 falmen die fiuys­
deuren tfeffen op winden, ende het water vallende met een fao groote 
menichte ende van fao hooge, {al die Cantplate verfchuyren. 

Dele fchuyringe falmen fa dicwils daer na doen, als de ervaringe lee­
ren falnoodich te weren. 

2. ARTIKEL; Hoe datmen te wegeeanbrengen dat Sragne­
renvaert eens gediept z.ijnde, daer nae ni et meer verfan. 
den noch anwaffen en {al: Dat sgelijx Doe niet doen en 
fal de Montlau vande Polenfche haecken af Cot de Hey .. 
lichgeeftcrouch toe. 

T is kennelic dat voor den houten dam van Stagnetenvaert een groo. 
te diepte is, wel van (fao fy feggen) vier of vijf vademen. maer achter 
het hooft dat voor de vaerr geleyt is, daer vel'fandetnae dt:n gemeenen 
aert van dergelijcke hoofden, daerom falmen de vaert an dat hooft toc- . 
dammen ende graven na de diepte toe, geliijc defe bygevoechde figuer 
anwijft. . 

Daer na falmen leggen twe fieertdeuren, d'een voor by de Wylfel, 
d'ander daer achter, vervatende tulfchen bey den een cole daer thicn of 
twaelf camen, of foo veel noodich fal bevonden worden,tfetfens in con­

nen 
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because of the pier, for it is a genera! property of such piers that sand accumulates 
behind such piers. Secondly, because the Radaune, joining the Weichsel there, 
runs with its eurrent up against that of the Weichsel, which causes the sand 
to accumulate there even more abundantly. 

In order to cope with this, the mouth of the Radaune should be diverted in 
such a way that the water will wash the saridbank amply, as is shown in the . 
annexed Figure. This being 50, at the mouth of the Radaune two or three broad 
vertica! sluices should be built, and when they are closed the water in the 
Radaune will he able to rise some five or six feet above that of the Weichsel, 
without the com-mill in the town being prevented from operating. The application 
should now be (as is very common in Holland and Zeeland) as follows: The 
doors heing closed and the water in the Radaune raised as much as possible, 
the doors should be raised simultaneously, and the water falling in 50 large 
a quantity from such a height will scour the sandbank away. This scouring should 
he effected as of ten asexperience teaches it to he necessary. 

SECfION 2. 
How one cao ensure that the St. Agnes Channel (St. Agneten Graben), once 

it has been scoured, will not silt up or grow again, and that neither will the 
Mottlau, from the Polish Haken up to Heiliger Geist Krug. 

It is obvious that there is great depth in front of the wooden dam of the 
St. Agnes Chanoel, as much (so they say) as four or five fathoms, but bebind 
the pier ~ere built in the chanoel, sand accumulates according to the genera! 
nature of such piers; therefore the channe! should he dammed at that pier and 
excavated to agreat depth, as the annexed Figure shows: 

Then two swing gates should he built, one on the Weichsel front, the other 
bebind it,enclosing a chamber in which ten or twelve vessels, or as many asshall 
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nen leggen. De felve twe deuren fullen open gaen tegen de Wyffel, 
ende Guy ten elc met een Oot, waer af yemant daer ontrent wonende de 
{leutel fal hebben. 

T gebruyc hier af fal dufda1'lich weren: Commende ('enige camen, har­
dingen, [chepen of hout, men [al d'eerfie deure open doen, ende fullen 
alle commen liggen int cole; daer zijnde', men [al die deur ~ederom 
toedoen en d'ander deur open, ende Cullen al[oo na de Stadt varen, en 
desgelij x [ullen[e 'lande Stadt weder daer uyt commen. 

Dit [00 werende, 'e is openbaer dat die vaert eens gediept zijnde, en 
mettet gene daer uyt comt de dammen gehoocht, daer naer niet en fai . 
verfanden noch anwa!Ten, want-het die [andi<:h water der Wy(fel en [al 
daer deur nimmermeer loopen. Boven dien alfi Wylfelwater -Cuyver en 
c1aer is, foo [almen beyde defteendeuren open ftellen en laten twater 
deur de qaert loopen, want [üle filyver water en. fal geen <inwas maer 
noch dieper fehuyring maken, gelijc wy dat int volgende 3 artijkelnoch 
breder verclaren fullen. 

Hier mede fal ooe voorcommen worden de ondiepte tutrchen de Po­
lenfche haecken en de Heylichgeefierouch , want alfo·de felve ondiepte 
haer oir[pronc neemt uyt het [andich Wylfelwater dat deur Stagneten 
vaert eomt, twelc daer niet meer eommen en fal. foo is die oirfaec ge~ 
ween. Bovendien als het fuyver water daer deur loopt, foo faIt meer­
der fchuyringe maken,en overvloediger commen dan liet te vooren ge­
daenheeft, overmits dattet gat .van Stagnet~n vae,rt~nt incommen van­
de Wyffd dieperfal zijn, en {chootich fal fiaen om den firoom vande . 
Wyffel te ontfangen, dae.rt nu ter rijt ondiep en met een hooft bedeét is, 
welc hooft het water afwyfi. 

3 AR TI KEL ; Roemen de diepinge van boven can verbe­
teren bequamer dan fy te voóren geweeft heeft, [onder 
datter die van Mergenburch ofte Elbing yet tegen te 
feggen hebben: Ooc [onder het deen Weerder in meer .. 
der perikel van ysgapc te brenge~. 

Voor al [0 is te weten dat [uyverw~ter 'twèlc met geen fant vermengt 
cn is, geen anwas van fantplaten en m~eét , maer eer dieper fchuy dnge. 
en dat de anwaLfende Cantplaten alleenlic veroirfaeét worden deur het 
- H - ~ 
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be found necessary can berth simultaneously. These two gates should swing open 
against the Weichsel, and each should be closed with a loek, the key of which 
should be held by someone living nearby. 

Their use should be thus: When boats, punts, vessels, or timber arrive, the 
first gate should be opened and all should take berth in the chamber; when 
they have arrived there, the gate should be closed again and the other gate 
opened, and they should sail thus into the city; and in the same manner they 
should sail out of the city again. 

This being so, it is obvious that the channel once having been deepened and 
the dams having been . raised with thè excavated earth, the channel will neither 
silt up nor grow again, for the thick sandy water of the Weichsel will no longer 
run through it.Furthermore, if the Weichsel water is pure and clear, both swing 
gates should be opened and water should be allowed to run. through the channel, 
for such pure water will not cause alluvion, but will effect even deeper scouring, 
as we shall explain more fully in the next section 3. 

This will also prevent the shoals between the Polish Haken and the Heiliger 
Geist Krug, for since these shoals are due to the sandy Weichsel water running 
through the St. Agnes Channel, wl)ich will no longer get there, the cause has 
been eliminated. Furthermore, if the pure water runs through it, it will effect 
greater scouring and arrive more abundantly than before,. since the mouth of the 
St. Agnes Channel will be deeper at the meeting point with the Weichsel and 
will be directed so as to receive the current of the Weichsel, where it is shallow 
now and covered by a pier, which pier holds back the water. 

SECTION 3. 
How the above scOtiring can be improved as compared with what it was before, 

without those of Marienburg and Elbing being able to object. Also without 
increasing the danger of ice-drifts in the Klein Werder. 

It is to be known in the first place that pure water not admixed with sand 
will not raise sandbanks, but will rather scour deeper, and that growing sandbanks 

WEERDER. . 

Voor ~"<'c4-~ 
DANTZIC "'" ...... 
3 Artikel 

lt 
HE'!' GROOTWERDER . 
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dic fanclich water des ysganx , {aewaters, en regenfirooms, welcke het 
Cant met grooter overv loet vande geberchten inde Wyffe1 brengen. Dit 
blyéè metter daet ter Munde ande tonnen,alwaer de veranderende fant­
platen gebrocht worden ten tijde des ysganx en van ander groote ftroo­
men, nae welcke de tonnen fomwylen moeten verleyt worden. Maer 
buyten dien tijt,te weten foo lange het Wyffelwater fuyver afeornt fon­
der Cant, foo blyven de voor[chreve fantplaten aride tonnen onveran­
den. Ten anderen, foo blycket in ettelicke angewalfen landen, dat f1 
haer anwas niet en erygen dan deur die water des regenfirQoms, fnewa­
ters en ysganx , wantmen an ettelieke canten der firoomcn yder ysganx 
ofte hoogeftrooms anwas) d'een op d'ander fietleggen een duym dic, 
fomwylen meer, fornwylen min, na dattet die waterovervloedieh afge­
comen heeft. De oir{aee waerom die anwaffen alfoo verfcheyden op 
malcander liggen, is dattet gras en cruyt waflende deur een tegenwoor­
dige anwas, en daer op verdorrende, foblyft dat [elve gras en cruyt een 
onderCcheyt tu{fchen dien anwas en den coecommende. Urt dere din­
gen blyél: fegge ie, dat niet dan die water des ysganx, [newaters en re­
genfirooms de ondiepte veroirfaeéè.en dat c1aer water niet dan meerder 
fchuyringe enmaea:. 

Dit verfl:aen wefende, foo fullen wy tot cle faee comtTIen : Men fal 
(al[oo dergelijcke in Hollant en Zee1ant tot "eel plaetfen j;edaen WOlt) 

leggen inden dam van het e1een Weerder drie of vier {luyfen, of fo veel. 
aln: oirboir fal verfiaen worden, al neven malcandermet een verlaet, en 
dit ontrent Gutlant ter bequame plaetfe daer de frroom der Wyffe1 te­
genden dam van het deen weerder loopt, en van die {luyfen affalmen 
graven tot inde Montlau.. - . . . 

't Gebrurc hier af[al dufdanich wefen: Men fal dere fluyfen toelaten 
foo lange het Wylfelwater die en fandieh is,maer die open fetten fo lan­
ge het Wy6èlwater daer en fonder fant is: Ende om de redenen die hier 
vooren verbaelt zijn', fao en candel·in Stadt noch elders geen {antnoch 
ondiepte af commen, ma er ter contrarie dieper fchuyringe van die fluy­
{en af deur de Stadt tot in Zee toe, want daer fal een groote menichte 
waters over de Dantzicker zjjde getrocken worden die over d'ander 
zijde na het Haf [oude loopen. . _ 

Angaende bet luttelken faDts, twelcmen vermoeden mocht dat ten 
tij~e van cia"r Ll room Jangs de sront mocht dry ven, dat, fo der eeni,h is, 

fal 
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are caused only by the thick sandy water of ice-drifts, snow-water, and rain-water, 
which carry a larger quantity of sand from the mountains into the Weichsel. 
This appears in actual practice at Weichselmünde at the Buoy, where the shifting 
sandbanks are formed during periods of ice-drifts and other strong currents, 
in accordance with which the buoy sometimes has to be shifted. But beyond 
these periods, i.e. as long as the Weichsel carries pure water without sand, the 
above sandbanks at the buoy remain unchanged. On the other hand it is found 
in many newly formed lands that they only receive their alluvion from the thick 
water of the rains, snow-water and ice-drifts, for it can be observed on many 
banks of rivers that af ter each ice-drift or high Hood, there is aCt increase of an 
inch, and sometimes more,. sometimes less, according to the abundance of the 
thick water. The reason why these alluvions form such different strata is that, 
grass imd weeds growing on a present alluvion and then withering upon it, the 
grass and weeds in question form a division between this alluvion and the next. 
From these things it appears, I say, that it is only thick water of ice-drifts, 
snow-water, and rain-water which causes the shoals and that clear water only 
causes greater scouring. 

This having been understood, we will now come to the point. In the dam of 
Klein Werder three or four locks should be built (as is done in many places 
in Holland and Zeeland), or as many as shall be considered suitable, all of them 
side by side, with a navigation weir, and this somewhere near Güttlandt in a 
suitable place, where the current of the Weichsel runs against the dam of Klein 
Werd er, and from these locks a cut should be made upto the Mottlau. 

lts application will be thus: The locks should be kept closed as long as the 
Weichsel water is thick and sandy, but they should be opened as long as the 
Weichsel water is clear and free from sand. Then for the reason detailed above 
no sandbanks or shallows will result either in the town or elsewhere, but on the 
contrary deep scouring will be caused from these locks through the city to the 
sea, for a large amount of water will be drawn over the Danzig side, which 
would run by the other side of the HafE. 

And as lo the small amount of sand as one might expect to drift along the 
bottom in periods of clear water, if there is any, it will be washed over the sill 
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{al vanden durpel der {luyfen gef,hut worden en daer voor by moeten 
vlieten. . 

De eamen, {ebepen en hout van boven commende, {uUen deur de 
voorCchreve {luyCen door de Montlau meugen na de Stadt varen,fonder 
vande fchepen die uyt Zee commen verhindert te zijn. 

Soder camen, hout of fchepen van boven quamen te vvyle de fluyfen 
toevvaren,om het dicfandich W y{fel vvaters v ville,foo falmen die door 
't behulp van het verlaet (gelijcmen in Hollant doet) in brengen,fonder 
dattet {andich vvater daer en tu{fchen inde Montlau loope. 

Tis oae te anmercken dat hoevvelmen aldus meerder vvater over de 
Da:ntzicker zijde cry&t, nochtans fo en fal den dam van het eleen Weer­
der geen meerder penckel van ysganc lyden dan fy nu en doet, vvant in 
tijt van [orgelieke ysganc , [almen (als in Hollant) de nuyfen toelaten, 
en den ysganc {al daer voor hy loopen ge1ijcfe nu doet: Waer deur oOc 
de vier bruggen voor en achter de fpyekers in geen perikel van ysganc 
fiaen en fullen. 

De Mondau en fal om den ysganx vville, noch omhet hooge vvater, 
niet feer veel hooger dammen benoeven danfe nu en heeft, vvant als het 
vvater te hooeh begint te eommen, foo falmen de .Guyfen toe doen. 

4 ARTIKEL, Roemen de MondauindeSradtenvoortde 
bede vaert deur,noch veel dieper can maken dan bo-
ven gefeyt is. . 

Men falleggen inde Mondau by den Taerhof drie of vier optrecken­
de {luysdeuren, al neven malcander , vvelcke van fuleke farm meugen 
lijn als de bygevoeehde figuer aenvvijA: : sGelijx fao veel fluysdeuren 
inde Mondau ant Langegaerfche Door.' . . . 

T gebruyc hier af fal dufdankb vvefen: Dere {luysdeuren toe zijnde, 
foo fal het vvater over d'een zijde der deuren fao veel hooger eommen 
dan over d'ander zijde,als de dammen der Montlau verdragen meugen, 
uyt oirfaec dattet Wytfel vvater ontrent Gutlant veel hooger is dan den 
Mondau byden Taerhof. Ten anderen,fo fal dit vvater oae verliooche 
vvorden deur de Mondau {elfs en de vvateren die daer in vlieten. 

Dit buyte vvater fa hooch zijnde als de dammen verdragen connen, 
gelijc gefeyt is, foo (almen die {luysdeuren tfetfens op vvinden, d'een­
mael anden Taerhof, d' andermael ant Langegaertfche Door, nae dat de 

H z gelegent-
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of the locks and will have to flow past them. The boats,. vessels, and timber 
arrived from upstream, will be able to enter the city through the Mottlau, not 
being hampered by the vessels coming from the sea: If boats, vessels or timher 
arrived froin upstream while the locks are closed, because of the thick sandy 
Weichsel water, they should be made to enter by means of the navigation weir 
(as is done in Holland), without the sandy water meanwhile entering into the 
Mottlau. .. , 

It should also he noted that though in this way more water will run on the 
Danzig side, still the dam at Klein Werd er will not be subject to greater danger 
of ice-drifts than theretofore; for in periods of dangerous ice-drifts, the locks 
should he keptclosed (as in Holland) and the ice-drifts will pass by, as they 
now do. And thus the four bridges in front and behind the "nails" will not be 
endangered by ice-di-ifts. The Mottlau will not need much higher dikes than 
it has now, neither on account of the ice-drifts nor because of the high water, 
for if the water·rises too high, the locks will he closed. 

SECTION 4. 
How the Mottlau can he deepened much deeper than stated above, 10 the 

city and over its entire course. 

Voor 
DANTZIC. 
1 Artii.ef . 

In the Mottlau near the Theerhof three or four vertical gates should be 
built, side by side, which may have the· shape shown in the annexed figure; 
and an equal number of doors in the Mottlau near the Langgarter Thor. . 

The application should be thus. These doors being closed, the water on one 
side of the doors will rise as much higher than on the other as the dikes on the 
Mottlau can bear, because the Weichsel water near Güttland is much higher than 
the Mottlau at Theerhof. Secondly, this. water will also be raised by the Mottlau 
itself and the waters giving into it. . 

This outer water being as high as the dikes can bear, the doors should he 
raised simultaneously, now at Theerhof, now at the Langgarter Thor, as required 
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gelegentheyt vereyrcbt, en het fuyver water vallende van fuiken hooch­
de en met fuIken menichte,fal groote fchuyringe maken niet alleen inde 
Stadt, maer ooc van daer voort deur de beele vaert tot in Zee toe. 

Tis nut om groote fcbuyringe te maken. dit verheven water dicwils . 
te laten afloopen alft vrieft, want al[o d'ervaringe van dergelicke fchuy­
ringe in Hollant leert, het Y s tdeken brekende cn l1eypende langs den 
gront, maeét groote diepte. 

5 ARTIKEL; Roemen de ha\ren ter MUDde tot een gedue­
rige diepte brengen caD. 

Tis kennelic dat defe ondiepte geeommen is deur vermindering van 
grooter ftroom dieJer voormael was, daerom foo is vermee-rdering des 
ftrooms de eygen natuerlicke middel, daer deur de ondiepte tOC haet 
voorige diepte can gebrocht worden. . 

Om defe vermeerderinge des fl:rooms feer geweldich beneden de 
Wylfel te crygen, fonder dat den dam van het eleen Weerder deur ys­
gane in meerder perikel ftae. Men fal de Zafpe Zee gebruyeken tot een 

. waterhouder (foo noemtmen derge1ijcke ill Hollant) leggende een 
dam over de zijde daert noodich is, begrypend,,: een groote houder, hoe 
grooter hoe bequamer , voort falmen leggen ten eynde. vande Weftkis­
ten int kiel, reven of acht ot foo V(!el oirboir fal bevonden worden, bre­
de optreekende fiuysdeuren, al neven malcander in een (elfde gat des 
dams, en alfoo vervoecht dattet water daer urt commende, fcheurieh [r 
na den loop der kiften, oelij ede by gevoechde 6guer anwijft. 

Defl! bove{ehreven rl'uysdeuren meugen alneven ma\cander ftaen; na 
de manier der voorgaende figuer des 4 Artikels. . 

De{e houder aldus bereyt fynde, foo [almen die vullen met tweder­
Ier watC1" : Ten eel'ften, met den Rodoeü in defer vougen; Men fal 
leggen en dam langs de Wijlfel van het kiel af tot anden Rodoen, en 
noch een darndacr nevens;en defe Ouyfen toe we{ende, sgelijex ooc de 
Ouyfen ande Polen{che haecken , foo [al den Rodoen tufichen defe twe 
dammen inden houder loopen. 

Ten anderen, foo falmen deren houder ooc vullen mettet Wijfle1wa-
. rer deur de Montlan commende op defe manier: De fluysdeuren anden 
T aerhof en ant LangegaC1"tfche Door toe zynde , foo falmen het dOler ~ 
Wijflelwarer dàt deur de Monda~l ,omt , doen loopen buyten om de 

. Stadr, 
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by the àrcumstances; the pure water falling from such a height and in such a 
volume, 'will scour heavily not only in the city, but also beyond it throughout 
the channel down to the sea. 

It is useful in order to effect heavy scouring to let this high water run off 
frequently when it freezes, for as the experience of such scouring in Holland has 
taught, the ice, of ten breaking aild sliding along thc: bottom, scours deeply. 

Voor 

DAN·~ZIC. 
5 ./JrfJ' kei 
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De ZtyPe Zee tot een­
houder (p-11Ulect. 

!'ï· SECTION 5. 
t9 How the harbour at WeichSelmünde ain hè given aconstilnt depth. 

It is obvious that these shoals are due to a decrease of the 6trong current which 
existed there formerly; therefore an increase of the current is the proper natural 
remedy for scouring these shoals to their former depth again. In order to obtain 
a very strong increase of the current below the Weichsel, without endangering 
the dam at Klein Werder by ice-drifts, the Saspen Sèe should be used as a basin 
(thus they call the like in Holland), a dike being built along the side where 
it is necessary, which thus embraces a large basin, the lárger the better; furthermore 
at the end of the Westkisten wide, vertical sluice·doors should be built, all 
side by side, in an opening In the dike and that the water spilt by them shall 
he plentiful in the direction of the cofferdams; as shown in the annexed figure. 
The above doors may be placed side by side af ter the manner of the preceding 
Fig'ure of Section 4. . . 
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Stadt deur de Stadt~'eften, welke daèr toe van fdfs al bereyuijn, te we­
ten voor by het Sehotlanfche Door, van daer voor by het Hooeh Door, 
en fa voort inde Stadt deur de Weefe na de Houder, te weten na dè Za­
fpe zee,en want de Wijllel ontrent Gutlant veel hooger is dan andekis­
ten I (00 [almen dien Houder daerdeur op eorten tijt wnnen îo hoocl~ 

. brengen als de daml~e~ verdragen njeugen. . . .. 
. .. Voort om het daer Wijllelwater in de Zafpe zee veel hoger te bren­

gen dan het ond.erfie 4er wJterraders vande Corenmolen in Stadt ,Jon­
der dat nochtans de felve Corenmolen fal verhindert fyn te malen, ooe 
fonder dattet water bInnen DantzÎe op de gatlè comme; Men falleg­
gen een fchotdeur tuifchen de twe dammen daer twater door na den 
Houder loopt,als ter piaets van A.. . . .... 

. Tgebruyc hier af[aljdufdanieh weren: Dere houder aldus vol zijnde.··· 
Co falmen de fiuysdeur~n ant kiel al t'feffens opWÎnden(twele fchynt dat 
bequamelie [al eonnen gedaen worden , deur de Soldaten van het huys 
ter Munde;) Ende her iwater alfoo vallende met meerder menichte van 
hoger en (nelder. dant daer noyt en viel, fal daer. feer groore fchuyringe 
maken. . . . . . 

Merét dat aHl: feer waeyt en frormt,.alfo dattet fant ande tonnen iiiden 
groot beweegt won, dan in nut den Houder te latenafloopen, om gro­
te diepte tecrijgen : Sgeltjcx [alt ooc. vorderlie fyn defen i-Iouder die-
wils op den y[ganete loofen. . 

Tis oae te weten dattet leege lant langs de Wijffel h~er mede fou 
verbeteren.want hetfou dan goet bedijfr lant zijn. . ... - . 

A ngaende den dam langs de WijtTel,die fou daer dobbel diertfr doen, 
want men fou daer mede niet alleen het water vanden Rodoen en vaode 
Mondau oae de Zafpe zee geleyden, maer fou oae dienen om alft tegen 
wint is, de fchepen met peerdennae de Stadt te trecken ) en Wort dien 
dam yande zeevarende Luyden daer feer begeert. . 

6 ART~KEL;hoem~ncall maken datdewaterconftb~yten 
het Hooch Door ui et meer vervriefen en fal. 

Ten eeriten, [00 is teweten dat ie ver~omenhebbehoe diep dattet 
hier ontrent DantziCk in de aerde vrieft , my is berecht van de gene die 
inde aerde arbeyden,dattetten diepfte vier voetendiep vriefr:Dit neem 
ie voor fondament, foot na breeder onderfouckinge bevoriden wierde 

H3 dattet 

"'. ";. 
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, The basin thus being completed,. it should then be filled with two kinds of 
water: firstly, with the Radaune, in this way. A dike should be built along the 
Weichsel, from the channel to the Radaune, and another dike parallel to it, 
and when the doors of the locks are dosed, and so are the doors at the Polish 
Haken, the Radaune will run between these dikes into the basin. 

Secondly, the basin should also be filled with the Weichsel water, running 
through the Mottlau in this way. The doors at Theerhof and at the Langgarten 
Thor being dosed, the clear Weichsel water running through the Mottlau 
should be made to run round the town through the town ditches, which are 
by nature suited for this, i.e. past the Schottlander Thor, thence past the Hohe 
Thor, and thus through the town through the Weese to the basin, i.e. to the 
Saspen See, and because the Weichsel is much higher at Güttlandt than at the 
cofferdams the basin can be filled in a short time as high as the dikes can bear. 

Furthermore, in order to raise the clear Weichsel water in theSaspen See 
much higher than the lowest waterwheel of the cornmill in the town, without 
preventing it from milling and without making the water in Danzig flood the 
streets, a sliding sluice-door should be built between the two dikes, between 
which the water runs into the basin, at A. • 

The operation will he thus. When the basin is full, the doors in the channe! 
should he raised .simultaneously (which might easily be done by the soldiers 
of Weichselmünde Castle); then the water thus falling in a large voluine from 
a greater height and with greater speed than ever hefore will effect great 
scouring. 

Note that when a gale is blowing so that the sand at the buoys is stirred 
at the bottom, it will he advantageous to let the basin drain itself in order to 
get greater depth. It will also he advantageous to drain the basin of ten during 
ice-drifts. 

It is also to he noted that the low land along the Weichse! would he thus 
improved, for it would then he properly embanked. As to the dike along the 
Weichsel, it would serve a double purpose, for with its aid not only could 

. the water of the Radaune and the Mottlau he conducted to the Saspen See, 
but it would also serve to draw ships with horses against the wind into the 
city, and such a dike is greatly desired by the sailors there. 

SEcnON 6. 
How the waterworks outside the Hohe Thor can be prevented from freezing up. 

Firstly, it should be noted that I learned to what depth the soil around Danzig 
freezes; I have been told by those who till the earth that it freezes to a maximum 
depth of four feet. I base myself on this; if af ter ampler study it should be found 
that it freezes to a greater or alesser depth, one should act accordingly. 



- 278 -

6!. H. STRVINS Wiftonflich hedrijfs Xl Boec 
cf.met di('per of ondieper vriefi ,men fal fich daer na rechten. 

Genomen dan als gefeyt is,dattt't inde aerde ten dieptlcen vier voeten 
diep vrieft, fao [almen maken rontdom het huys daer de waterconft in 

. ftaet,een vier. canten thuyn van hout of van fieen,de feI ve thuyn falmen 
fetten vier voeten van bet huys , en de fpatie tuff'chen de thuyn en het 

. huys falmen vullen met aerde tot boven toe. Voort· fal men boven int 
huys op de balken barderen leggen als een lolder,en op dien folder on-
der het dat ooc aerde vier voeten die. . 

Voort daer dit aerde becleytfel over het water comt, van vooren en 
vanachter hethuys, daer [almentfelve aerde bec1eytfeldoen genaken 
tot int water een voet of een halve voet diep, of daer ontrent , alfoo dal 
daer geen gaten en blyven deur welcke wint, coude of vorft [ou meu· 
geneommen. . 

Angaende de deure. daermen door int huys gaet, daer toe [almen in­
de aerde een open viercant gat laten [0 groot als de deur, fieIIende daer 
voor een feer dicke houte deure als een voet die, dicht Ouytende, en een 
dergelijeke deure van binnen voort gat. . . 

Dergelijcke gatfalmen ooe meugen in d'aerde Jaten om de veinner 
lucht daer door te erygen alsmen die wil openen, nellende alfulcke (eer 
dicke houten veiniteren, dicht fluytende van binnen en buyten dat gat. 

De ·voorfehreve aerde fehynt dat bequaemlixt fal meugen genomen 
~orden vande hoochde daer men de vellen op droocht by clelve huys 
,liggende. .. ,. 

Dit bovefchreven aldus volbracht zijnde, en het heel bedeytfel die­
ker wefende dan vier voeten, te weten [00 veel clicker als de muer van 
het huys en vanden thuyn bedraecht , fo en cant in dit huys niet vrieren, 
want de vorft en can in d' aerde maer vier vO,eten diep commen(als voo ... 
ren geftelt is ) foo ifi: dan onmeugelic de vorft deur meer dan vier voe-
ten te geraken. . 
Beneven dat de vernuft dit leert,fo ifi"er ooc ervaringe een(deels in kel­
ders; Ten anderen in der gelijke aerde becleytfelen,daermen tot fom mi­
geplaetfen cruydenen ander waffende faken,in bewaert tegen de vodl~ 

EEN ANDER VOOR DIE VAN DANTZIC. 

N· ~dien icSimon StevÎD hief t~)t Dantzi~ gecomen was om de fant­
platen ande lonnen , deUl Dl1dd~l van lllfirumenten, wech te ne-. 

men, 
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Assuming, as stated, that the soil freezes to a maximum depth of four feet, . 
around the building accomodating the waterworkS should be built a square fence 
of timber or stone; this fence should be built at a distanee of four feet from 
the building and the space between the building and the fence should be filled 
with earth to the top. Furthermore in the upper part of the building boards 
should be placed on the timbers, in the way of a 10ft, and on this 10ft, undemeath 
the roof, earth should be laid also four feet thick. 

Further, where the protective covering of earth is athwart the water, in front 
and behind the building, the covering should app'roach to the water to a depth 
of one foot or half a foot or a similar depth, so that there shall remain no holes 
through which the cold or the frost might penetrate. As to the door through 
which one enters the. building, for this purpose a square hole should be left 
in the earth as large as the door, a very thick wooden door (one foot thick, 
and closing perfectly) to be placed in front, and a similar door on the inside 
of the hole. . 

A similar hole mayalso be left in the earth in order that the windows may 
Iet through air if it is desired to open them, very thick wooden windows, closely 
fitting on the inside and outside of the opening, being provided. It seems that 
the aforesaid earth may taken most suitable from the mounds on which the 
skins are dried, near the building. . 

The above having been done and the entire covering being thicker than four 
feet, i.e. as much thicker as the wall of the building and of the fence, there can 
he no frost in the building, for the frost can penetrate only four feet into 
the earth as assumed, and thus it is impossibie for the frost to get through more 
than four feet. 

A part f rom . common sense teaching this, experienee has also been gained, 
firstly in cellars, secondly in similar cóveringsof earth, in which in some 
places herbs and other crops are protected from frost. 

ANOTHER SUGGESTION POR DANZIG. 
Af ter I; Simon Stevin had arrived here at Danzig to remove the sandbanks 

at the buoys, by means of machinery, it was found, that there was a constant 
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men, fo bevont het licb , dattet was een geduerige anwas die haerjaer­
Iicfehe onderhouding fou behoeven, waer deur ie ander middelen ver­
cberde, diemen te wege [ou brengen deur fehuyring van op gehouden 
wateren, als totander plaetfen gebruyd wort; Doch alfoo den E: Raet 

_ geacht heeft dat de collen daer af te groot fouden vallen~fo en is eyndic 
niet benooren daer afy et gedaen te worden. 

Dit angemerd:. foo is myil voornemen den E: Raet andermael afn 
te dienen, dat ie prefenteer te verdal"en die voornoemde eerfie middel. 
om het fant deur inllrumenten te trecken; want hoewel datter eeD jaer- -
lilt onderhout fou moeten%ijn, doch foo fullen de cofren daer atleet 
eleen vallen. 

De obgemelte verclaring preCentere ic te doen, op rulke conditie, als 
ie leker fes ander articulen verclaert hebbe: Ende fo de E: Raet naer die 
verc1aring twijffelde allt etfeét, Coo (al ic prefenteren alles aD te nemen 
tot myn perikel ende lall:e, foo wel inll:rumenten als aubeyt , ende dit 
voor ander half grolfe opt lall , waer voor ie de diepte geduerlie onder­
houden fal op 7 ellen diep, en 6 roeden breet. 

EEN DHRDE VOOR DANTZ IC. 

Verclaringe van Simon Stevin andell E: Raedt der Stadt 
Dantzic, van fyne inventie der fallttreckinge, welcke 
verclarillge gedaen is op voorwaerde) datfe met int werc 
geftelt en fal worden fonder dat den E: Raet an hem Ste. 
vin, daer af eerft vernoegen fal. 

Alfoo defe [antplate feer cort is, foo ean de diepte met weynich Cant 
te trecken ,lichtelie geholpen worden, alller maer bequame middel toe 
gevonden en is. Om de felve middel te verclaren , foo iflèr voor al no­
dieh een bequaem vafrliggende fchip of vat, foment noemen wil , twele 
heel plat zijnde, nochtans deur de w2!chten vanllercke winden dieder 
fomwylen overcommen, niet en fincken ? tfelve fal aldus te wege ge­
bracht worden : Men (al maken een viercant vat, lane 120 voeten, 
breet 2.') voeten, hooch S voeten, tfelve [almen vullen met ballafi, als 
fant offreen,tot dattet diep gefoncken is 4 voeten,te weten datter maer 
1 voet boors of daer ontrent buyten water en Ueeét. Daer oae falmen . 

dit 
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alluvion, which would need annual attention, in view of which I explained 
other expedients which could he effected by the scouring of pent-up waters, such 
as are used in other places. But as the Noble Council judged that the expense 
would be too great, it was finally decided not to execute the aforesaid plans. 

In view of this, I have the intention of announcing to the Noble Council once 
again that I offer to explain the aforesaid first expedient of removing the sand 
with machinery, for though this will require annual maintenance, it would involve 
very small expenditure. 

The above explanation I offer to give on the same conditions as those on 
which I explained six other articles. And if the Noble Council af ter this 
explanation should doubt the effect, I offer to contract everything at my own 
risk, both as to the machinery and as to the labour, at one a half groschen per 
last, for which sum I will constantly maintain the depth at 7 ells over a width 
of 6 roods. 

A THIRD SUGGESTION FOR DANZIG. 
Declaration of Simon Stevin to the Noble Council of the Town of Danzig 

about his invention of drawing sand, which declaration has been made on 
condition that it will not he put into practice without the Noble Council first 
giving him, Stevin, a compensation. 

As this sandbank is very short, the depth can be easily improved by drawing 
little sand, if only the proper method has been found. In order to explain this 
method, the primary requirement is a good stabie ship or vessel, as one likes 
to call it, which heing very flat, and yet does not sink owing to the waves 
produced by strongs· winds· which will sometimes blow over it. This can be 
achieved as follows. A square vessel, 120 feet long, 25 feet brood, 5 feet high, 
should he made, which should he filled with ballast, such as sand or stone, 
untiI it has sunk to a depth of four feet, i.e. only one foot or thereabouts sticking 
out of the water. Then the top of this vessel should he covered, stopped, and 
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dit vat boven dicht toe deeken, fioppen en pieken, alroo datter geen 
water in en can, ende {al dit decrel int middel· ontrent een voet hooger 
meugen zijn danande <:anten. Voort [almen daer op [etten een pompe, 
om het dt'urdringende water, alfr noodich is, uyt te pElmpen, gelijcmen 
inde [chepen doet~ 

Dit vat al[oo geladen,fal in hem begrijpen 2.00 lafi, want 12.0 voet 
lanc , 2. 5 breet , en 4 booch , maken 12.000 cubig voeten, waer af elc 
60 voeten maken 12. tonnen waters, dat is een lafi, comt als vooren ge­
feyt is 1001aft: Daerom fal dit vat op een fiil weder, ooe met I:uyde 
wint [00 vafi liggen als een [chip van 200 lafi met fijn volle ballafi, en 
nochfiilder, een[deels om dattet foo top fwaer niet [rn en [al, ten ande­
ren omdattet op fes anckers vafi falliggen : Bovendien alcOlllter een 
ftercke noorder[che wirit dat de wacht over de canten naet, (00 en cant 
daer mede niet ondergaen, maeT [al boven water bI yven als een tonne, 
~n daerernuflchen(fo fulcx gebeurt, meugen de werclieden in een fchip 
treden dat daer toe veroirdent (al zijn. 

Op dit vat [uIlen mogen fiaen 50 mannen' die fant treeken, .over elke 
zyde 2) , te weten van omrem 5 voeten tot 5 voeten een man. 

Defe 50 mannen {uilen elc hebben een fant net van de[er gefialt: 
Men [al maken een y[er beugel ~iens rant laoc [y ontrent 5 ~ voet. De 
fcherpe zyde van deren beugel fal over al fiaenna de [nede van het fant 
dat daer mede te trecken is,gelijc nn dien beugel een cleene farm van 
bley gemaeéè, hier by verthoont is anden E; Raet:an die beugel fal han­
geneen net gevouder,met kaefdouc. 

Nu om met groot gewelt te trecken , en om veel vole op een cleene 
plaets bequamelic te gebruyeken , foo falmen daer toe nemen cat rol­
ll:ocken , welke fiijfint Cant fiekende ,en tot 50 in getale zijnde, fullen 
het vat noch meerder vafiicheyt geven: Tot yder catrolfioc fal een tou­
trecker zijn, diens touwe over [00 veel catrollen fal gaen als de hardic­
heyt van het Cant vereyfchen fal , Want een mans macht can daer mede 
fo [eer vermeerdert worden,als de macht van twe,drie of meer mannen, 
al twe1c bequamelic toe fal meugen gaen naer de manier als defe byge ... 
vouehde figuer anwijfi. 

Het fant dat fy trecken , fullen {y leggen boven opt decfe1 vant vat, 
twelc van daergeworpen fal worden inde canen of bordingen diet 
wech dragen. 

Maer 
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pitched so that no water can enter, and this cover may be one foot higher in 
the middle than at the gunwales. Furthermore a pump should be mounted on it, 
in order to pump away, if necessary, any water that should enter, as is done 
on board ships. 

The vessel, being thus loaded, will contain 200 lasts, for 120 feet long, 
25 broad, and 4 deep make 12,000 cubic feet, of which every 60 cubic feet 
equal 12 tons of water, that is one last; this makes, as said above, 200 lasts. 

Therefore this vesse1 during calm weather and even with a southerly wind 
will be as stabie as a ship of 200 lasts with its full ballast, and even more 
stabie, firstly because it will not be so top-heavy, and. secondly because it will 
be fastened to six anchors: Moreover, even though there should come astrong 
northerly wind, so that the waves wash the sides, it will not founder, but will 
remain above water like a buoy, and in the meantime, if such a thing should 
happen, the workmen may enter a boat laid in readiness for this purpose. 

On this cask 50 men may stand to dredge sand, 25 on each side, i.e. one man 
at five feet distance from the other. These 50 men should each have a sand- . 
net of the following shape. An iron brace should be made, the rim of which 
should be about 5V2 feet. The sharp ·side of this brace should stand everywhere 
according to the cross-section of the sand that is tobe dredged with it, like 
a small model of this brace, made of lead, which is herewith shown to the 
Noble Council; to this brace will be attached a net lines with cheese-doth. 

In order to draw powerfully and to use many workmen suitable on a small 
area, one should take pulley-posts, whichbeing driven firmly· into the sand, 
50 in number, will give the vessel even greater stability. At each pulley-post' 
there should be one man pulling the rope, which rope runs over as many pulley­
sheaves as the hardness of the sand shall demand, for a man's power can thus 
be much enlarged, to the power of two, th ree, or more man, all of which may 
be arranged suitably in the mannei' shown in the annexed figure. 

The sand they dredge should be put on the cover of the vessel, which should 
be thrown .thence into boats or punters which carry· it away. But if it should 
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Maer wilmeninde plaets van dit bovefchreven vat nemeneeri deer 

vlotten 1 als i l eIC l roede lane endeeeh roedebreet,alfoo neven mal.;. 
cander gevoügt d~tfenlaken een vlot u roeden lane en l roeden breer, . 
tfelve vlot acht ie dat op een fiilwaterooc met tamelieke zuyderfche 
winden ande tonneil.Van genoeg liggen fal, twekmet dey ne con lieh-· 

. telie can ondedoeht worden'.!. Dit vlot machmcn op fyn'fes anckers' 
leggen en earrolfiockendaer an {leken,als voor van het vatgefeyt is. ' 

. 0 mnu eeuige rekeninge te maken vande: meriiehte des fants' dieder 
te trecken is I. ten anè:leren hoe veel fanrs datter des dae~hs alduscan 
getro·eken worden: Voort op hoe lange tijthetheele were Ciln gc,iaen , 
zijn, en tot wat oneollendatbelóopcn fal: Sooistcweten datmen met 
91 vademen 1 dats ongeveer met 40 roeden, comt van 7 ellen tot7 el,. 
len diep. Als de fe 40 roeden langde, gediept worden voor J t eerfic 
fes roeden indebrede,foo fullen die maken 140 roede, want,6 Dlael40 
doet 2.40. Inder vougen dat men met te trecken 240 roeden fants èen 
ellehooge,fo falmentover al wel J ~elle en meer dieper erygen dant.nu 
is, want de rechte principalc:n ondieptefeer eort,en maer 6 of7 roeden 
Jan, en is; Daerom [omen fj,h wilde vernougen met alleen eell eUe 
dieper, tfc.lvefou til doenfrn met ontrent 42. roeden fants te trecken. 

Oman te berekenen de menièhte des [ants die dar:ghs can getl"Ocken 
worden, foo isteweten dateen roede Caot van 15 voçt intviercant , en 
een elle hooeh,in haer begrijpt 450 cubig voeten,derfdver voeten fal 
een q1an met Ctjntoutreckel' (volgende deprouve die ie daer afinHol­
lant gedaen-hebbe)- connentrecken ontre,ot50 op een,Liyr,~datis op ') 
uyren 450 voeten, te weten eçn roede,daerom foomen rekendefulc:ke . 
9 uyren op een dach" foo foude met yder fantnet con'nen gètrocken 
worden een mede [ants sdaechs,daerom fal hetheel werc van 2.40 roe-
den eonnen gedaen {yn op 5 dagen tijrs. - . 

Wat de oncoften belangt, 4aer fullen toe behouven-5.0 mannen met 
{antnetten, 50 mannen die de touwen trecken , Daer toe noeh geno. 
men 10 mannen die het fa nt wech voeren 1 maken t[amen J 2.0 mannen: 
Genomen dat die elc sdaeghs winnen een halve marc, eomt sdaechs 60 
marc, die doen op des dagen voor't geheelewere 300 marc. Maerfo­

. men Ctch wilde alleen vernoogenmeteen die dieper, waer toe datmen 
maer als gefeyt is ,ontrent 41 roeden fants en [ou behoeven re tree­
ken, tfelve fal metyeel weyniger cofttedoen zijn. 

I En 
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be desired to take instead of the above vessel a set of rafts, for instanee 12, 
each 2 roods long and one rood broad, joined together so as to form one raft 
12 roods long and 2 roods broad, I believe that this raft will be stabie enough 
at the buoys' in quiet water, even with considerable southerly winds, as can 
be easily tested with little expense. This raft may be !aid on six anchors and 
the pulley-posts secured to it, as has been explained before about the vessel. 

In order to calculate the amount of sand to be dredged, and also how much 
sand can thus be dredged per day, and further in how much time the entire 
work can be done and what will be the cost, it is to be known that with 
91 fathoms, i.e. about 40 roods, a depth of 6 to 7 ells is attained. If this length 
of 40 roods is dredged first over a width of six roods, this will make 240 roods, 
for 6 times 40 make 240. Thus by dredging 240 roods of sand one eH deep, 
one will obtain an increase in depth of 1 % ells or more . as. compared with. the 
present depth, for the straight principal shoals are very short and only 6-7 roods 
long. Therefore, if one were to be content with an increase of depth of only 
one eU, it might be done by dredging about 42 roods of sand. 

Now in order to caiculate the amount of sand that can be dredged daiIy, 
it is to be known that a rood of sand of 15 feet square and one ell high 
contains 450 cubic feet. Of these feet, one man with his' rope-drawer (according 
to results obtained by me in Holland) will be abie to draw about 50 per hour; 
i.e. in nine hours 450 feet, being one rood. Therefore, if one reckons with nine 
hours in the day, with each sand-net one rood of sand might be dredged per day; 
thus the entire work of 240 roods may be finished in five days' time. 

As to the expenses, there will be needed 50 men with sand-nets, 50 men to 
draw the ropes, then another 20 men to remove the sand, i.e. 120 men in all. 
Assuming that each of them will earn half a marc a day, this makes 60 marcs 
daiIy, which in five days for the entire work makes 300 marcs. But if one 
were content with one eU deeper only, for which, as explained, only about 42 
roods of sand would have to be drawn, this might be done at much less expense. 
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En by aldien datter jaerlix [00 veel Cant getroeken wort als boven 

gefeyt is. men [al in toecommende tyden meerder diepte crygen dan 
van 7 ellen en meerder brede dan van 6 roeden, want den anwas vaot 
[ant fal om die jaerlixCche treckinge noor[1ketie verminderen. . 

Voor bdluyt ,want dcfe ondiepte feer cort is , [00 eanfe deur de bo­
vege melde fallttrecking , met reer cleene eofien , op carter tijt jaerlix 
geholpen worden. . 

Verc1aring op lommige punten die my Simon Stevin voor­
geleyt [yn angaende de diel'inge ter Munde. Ende ten 
eerften hoemen het uytgetrocken [allt bequamelic 
wech fal brengen. 
'Vaot het fomtijts te wyle men arbeyt windich weder can zijn. fom­

tijts Hil , [00 [oumen hier toe in winderigh weder wel {inacken connen 
nemen die zeylen, en diemen in fiil weder voorttrecken mocht met 
fehuyten ; Maer hier wort op gefeyt , dat die [chuyten in norm tegen de 
Gllacken iu fikken [ouden {laen. Om dit te voorcomOlen foo canmen 
doen maken drie of vier overdeéèe [chepen die zeylen eonnen en die­
men in fiiHe weder ooe roeyen can, twele [y [eggen dat beqlllmelic om 
doen is , ooe dattet gedlen wort: Seggen Doe dat alsmen die (chepen 
totte flllttreckini) niet en belÏchde dat[e foudeneonnen proufryt doen 
ende gebruyét worden als ander {maeken. 

Offoment immers met [maeken doen wilde, [00 [ollmen in windich 
weder de [chuyten mogen inde [macke trecken, gelijcmen in ander 
[chepen doet, en die in [lil weder uytlaten. 

Om hleet over en weder te varen als men zeylt, foo machmentpaf-
[en dat men altijt met halve wint gaet en keert. . 

Ten 2 J Wortgevraecht ofhet vat op [yn anckers vaft 
genoech leggen [0 11. . 

Ie heb gehoort van Schippers die over een jaer in Italien voeren, 
welcke niet kennende den acre vande Zee, aldaer hebben in norm ge­
tracht het lam te {ehuwen en na de Zee toe te varen; de [elve Schippers 
beter onderricht zijnde vande eygen[c hap dier plaetfe, he bben ander­
mad in fiormen Vl'y by lant commen liggen, wele lant alfoot booge 

Was, 
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And if ye~rly so much sand is dredged as stated above, in the near future a 
greater depth than 7 ells and a greater width than 6 roods will be obtained, 
for the accretion of the sand will diminish of necessity because of the annual 
dredging. 

To conclude, because these shoals are very narrow, by means of the above­
mentioned sand-drawing, they can be remedied yeady at very small expense 
in a short time. 

Declaration on some points laid before me, Simon Stevin, about the dredging 
at Weichselmünde. And fint how the dredged sand is to be removed easily. 

As it may sometimes be windy weather while the work is going on, and 
sometimes quiet, in windy weather one might use smacks which sail and which 
might be towed by boats in calm weather. But to this it is retorted that these 
boats would be smashed to pieces against the smacks during storms. In order 
to avoid this, three or four covered vessels might be built, which are adapted 
to sail and which can also be rowed in calm weather, which they say is easily 
done and actually practised; they also say that if SUch ships were not employed 
in dredging sand, they might profitably be used like other smacks. 

Or if it should yet be done with smacks, the boats might be drawn into the 
smacks during windy weather, as is done in other vessels, and put out again 
in calm weather. In order to go quickly back and forth while sailing, it should 
be 50 arranged that one always sails and tums having the wind on the beam. 

Secondly, it is asked whether the vessel would be stable enough on its anchors. 
I have heard from masters who sailed to Haly a year ago and, not knowing 

the nature of the sea, during storms tried to avoid the land and to sail out 
to sea; the same masters, af ter being better instructed on the properties of 
those places, the next time during a storm anchored close to the shore, which 



- 290 -

I' ande Watermolel11 onfeJ f/ ader!. 6, 
. was, beCchermde de (chepen voor de wint : Tis wel waer Ceyden {y,dat 

de [chepen daer lagen en keerden door de wachten 't een eynde opt an­
der eynde neder dattet (cheen dat(e in uyterfie noot waren, maer alles 

. wasConder perikel, uyt oirfaec dat de itercke winden het fchip niet en 
geraecren. Hier uyt blycr metter daet dattet vat byde tonnen geen pe­
rikel van fiorm en {ou Iyden , overnlits datter geen wint op vaten en can 

. alfoot feer leege is, en dat de w ~chten daer' over [ouden loopen. 
liS oDe te weten datmen de fanttreckinge niet en behoeft te paffen 

opt voorjaer OL~' te verwachten het voordeel van het groot water dat 
dan afcolllt , want de diepte blyft nae de groort: firoom de feLve diefe te 
vooren was, of foder eenich verfchil C011lt., het can foo licht gebeuren 
datfe een duym of twe ondieper wort als dieper, gelijc de ervaringe 
leert. Daerom [oumen meugen nemen het ftilfie vande Somer:dan fyn 
ooc de dagen langer. 

Ten 3 ) Ofhet vat fal connen verdragen het fanc dat-
... . men daer op lege.' . 
Met 25 laO: op het vlot te leggen (00 [oudet een halve voet {jncken t 

daerom alO'er waren )0 mannen met [antne~ten, cn Jat elc getrocken 
hadde een halfIall: .ram, twelc ongeveer [ou zijn een hoop van 4 ton-, 
nen -, foo [ou het vat met ~51afi Cant een halve voet gefoncken zijn ,en 
noch een hal ve voet fouder buyten water fieken. Doch fo de erval"Ïn­
ge leerde dattet nut waer meer Cant tfeffens op het vat te laten leggen 
cermen affchupte, men fou vandè ballafimeugen wat uyrnemen tot 
datter een halve voet hooger uytfiake. Angaende het perikel datmen 
vreefi vanfineken , dat'en can niet gefchieden , want al quam het water 
tot ande canten des vats, [00 [ouder noch connen op leggen 2.51afi eert 
fincken can , want het fou int middel een voet hooger zijn tegen het af­
wateren, welcke heele voet al daer, bedraecht anderlInts een hal ve voet, 
vermogende op te houden 2. slaft. 

Ten 4, Of op elke zijde vant vat [Oll meugen ftaen 25 man­
. nen met netten,en ofternoch plaecs genoech [ou zijn 
. om het fant te leggen en de ro toutreekers te gaen. 

ldee fanttrecker heeft achter hem een fpatie van 5 voeten lane , daer 
I ~ hy 
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land, being high, sheltered the ships from the winds. It is true, they said, 
that the ships anchoring there were cast one end 'upwards the other downwards 
by' the waves 50 that they seemed to be in extreme distress, but no danger 
was involved, because the strong winds did not affect the ship. This shows 
that the vessel near the buoys would not be endangered by storms because 
the wind cannot affect it, since it is very low and that the waves would not 
wash it. 

It is also to be noted that the sand-drawing need not be performed in spring 
in order to have the advantage of much water flowing down then, for the 
depth remains the same, af ter the strong current, thit it was before, or if 
there be any difference, it may happen that it becomes one or two inches 
deeper rather than shallower, as experience teaches. Therefore the calm ofthe 
summer might be chosen; then the days are longer too. 

Thirdly, whether the vesselwill support all the sand laid upon it. 
By putting 25 lasts on the caft one would make it sink half a foot, and 

therefore if these were 50 men with sand-nets and each had drawn half a last 
of sand, which would be a heap of about 4 tons, the vessel with 25 lasts of 
sand would have sunk half a foot and would still be half a foot above the , 
water. But if experience taught that it would be profitable to put more sand 
at a time on the vessel before it is carried away,one IIÛght take away some 
of the ballast until the vessel was half a foot more above the water. As to the 
danger of sinking that is feared, this cannot happen for even if the water 
reached the gunwales of the vessel, one might still put 25 lasts of sand on it 
before it could sink, for it would be one foot higher in the middle than on the 
gunwales, and this entire foot there amounts to half a foot for the total 
vessel, ",hich supports 25 lasts. 

Fourthly, whether on each side of the vessel 25 men with nets might stand 
anti whether there would still be suf/kient space tor the sand to be deposited 
and for the 50 rope~drawers to wä/k., . 

Each sand-dredger has behind him a space five feet long, where he can put 
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. hy 4 tonnen fants leggen mach;als dat fant lage 3 voeten breet ,en ~at . 
yder fanttrecker voor hem behielde 3 voeten breede daer hy opfiaet •. 
(0 [ouder ru{fchen beyde de fanthoopen noch J 3 voeten langde zijn om 
de toutreekers op te gaen, en als fy malcander tegen quamen fa fou ek 
hebben 2.; voet [patie. Doch foo de ervaringe leerden dattet te luttel 
waer,men mocht de famtreckerswat wydedlellen eu~eyniger neln~n. 

Ten 5, Ofhet vat ftercgenoechcan gemaed worden •. ' 
De ScheeptimOlerlieden en twyffelen daer an niet, maer feggen dat­

ter ftercker can gemaeB:: worden dan groore hooge fchepen, want dè 
leegde meerder vailicheyt veroirfaeét. 

Angaende het wercvolc , datcan des nachts in een fchip napen daer 
. toe veroirdent op frn anckers liggende, voorGen met {pys en drane, al- . 
foo datfe niet en behoeven an lam te eommen [00 lange het were ge':" 
duert. . . . .. 

. .' .' . . 

Gedachteni{fen op de nieuwe dyckage van'de 
. '. Neringe.. .. " , 

. . Ic fal moeten fien eaert[che w'yfe de nieuwe dyckage vande Nerihge, 

. want comt[c aldusVroo iO: wel, macr çomtfe aldusVfoo ifi qua­

lic , want dere manier maeét wel Olt'erder diepte inde Wyffel nevens de 
nieuwe dyc, maer tfelve fal meerder ondiepte veroirfaken ande ton'nen. 
De oir[ace daer af can hier uyt lichtelic verftaen worden ~ Doen over 
ettelicke jaren den dam van het eleen Weerder deurbrac , en dattet 
Weerder vande Wylfel overloopenwiert, foo quam doen (gelijcmen 
fegt) ter Munde een diepte wel van 9 ellen, loopende rechtuyt vande 
kiilen af. De reden daer afwas als kenneIic is,dat al twater dat int eleen 
Weerder liep, was als (by manier van fpreken) gevangen over de Dant­
ticker zijde, daerom moeftet daer na over de Dantzicker zijde ooc uyt-
loopen, makende [ulcke fehuyringe. . 

Maer doen daer na het deen W t'erder wederom toegedyél: wiert ,fo 
verminderde wederom die groote diepte an de tonnen, want bet water 
int eleen Weerder geen plaets crygende, liep na Thaf toe. Hier uyt 
is te verfiaen dat de Neringe aldus bedyét zijnde, dergelijcke ondiepte 
ooe veroirfaken fàl, want het water da.c inde Neringe pleecht gevangen 

te 
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4 tons of sand; tf his sand lay over a width of 3 feet and each sand-dredger 
kept in front of him a width of 3 feet on which he stands, there would still 
remain between each set of sandheaps a stretch of 13 feet for the rope-drawers 
to walk, -and if they met each other, they would have a space of 2% feet. 
But if experience taught that this was too narrow, one might space the sand­
dredgers wider apart and take fewer. 

Fitthly, whether the vessel can he made strong enough. 
The shipwrights do not doubt this, but say it can he made stronger than 

taU and large ships, hecause of its lowness makes for greater stability. As to 
the workmen, they might sleep at night on board a ship riding at anchor 
for this purpose, being supplied with food and drink, so that they need not 
go ashore as long as the work lasts. 

Memorandum on the new embankment of the Nehrung. 
I shall have to inspecton the map how the new embankment of the Nehrung is 

laid out, for if it is like this V it is alright but if it is like this V, it would 

he unfavourable, for this method would in deed give greater depth to the 
Weichsel along the new dike,but it will cause greater shoals at the buoys. 
When several years ago the dam of Klein Werder burst and the Weichsel ran 
into the Werder, a depth of 9 ells (as they say) was then reached at Weichsel­
müode, walking straight from the coEferdams. The reason was obviously that 
all the water running into the Klein Werder was (in a manner of speaking) 
caught on the Danzig shore, and therefore it also had to run oEf on the Danzig 
shore, thus eEfecting such great scouring. 

But when the Klein Werd er was embanked again, the great depth at the 
buoys decreased again, for the water, having no room in the Klein Werder, 
ran oEf to the Haff. From this it is to he inferred that the Nehrung, being 
thus embanked, will also cause such shoals, for the water which is usually 
caught in the Nehrung and then has to run oEf on the Danzig shore will 
now no longer he caught there, but will flow into the Haff. 

IE the embankment is thus V ' it is not so unfavourable at the buoys, but 

still disadvantageous rather than advantageous, for it is useful to have the 
greatest volume at the buoys, in order that the water may fall more abundantly 
and from a greater height. 
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te zijn en daer na over de Dantzieker zijde te moeten uytloopen, dat 
Gn faI <b.er nu niet gevangen worden, maer na Thafloopell. __ 

Comt de dyekage aldll~ "-VI [00 en ifr niet [afeer fchadelie an 
de tonnen, doch eer wat [eha "{/ delic dan vordelie, want het is goet 
de menichte by de Wnllen te ht:bben om overvloediger en van hooger 
tc vallen. .. 

voo REL BIN G. 

Verclarioge van Simon Stevin anden E: Raet der Stadt El .. 
hing, van fyue iuventien om in geduerige diepte te hon. 
den de verfallde 0 ldc {hoorn : Ooe de ga'ltfehe Vaert 
van voor de Stadt tot buyten. de Kifteu toe. .. 

JVelk! invmtien hy Stevitl mètten E: l{aedt overcommen.ti te 
verclaren '. op [ulk! voorwaerde datfeniet inl rrerc gefielt en 
foU en worden int !.ehee/ noch ten deele, Jonder dat dm E,' l( aet 
tin hem Stevin , of tin /yn fl olmachttl,e, dac, af eerfl vernoegm 
fol..· ... 

Voor al fao is te weten dat fuyver watertwelc met geen fant ver­
mengt en is, geHje ten tijde a1ft vriefi ende in lang drooeh weder, geen 
anwas van Cantplaten en maeét , maer eer dieper fchuyringe ende dat de 
anwaffende fantplaten alleenelic veroirfaeét worden deur het die faD­
dichwl\ter des-ysganx , [newaters en regenfirooms , we Ic het fant met 
grooter overvloet vande geberchte inde Wyflel brengt. Dit blya: met· 
ter daet ande tonnen die in verfcheyden havens geleyt worden als te 
Dantzie, Melving, Coningsburch en meer ander, alwaer de verande­
rendefantplaten gebracht worden ten tijde des ysganx, ende van ander 
groote regenftromen, n~ wel~.ke de tonnen fomwylen moeten verleyt 
worden. Maer buyten dien ult, te weten fao lange het Wy lfel water 
fuyver afcomt {onder [ant, fao blyven de voorfchreve famplaten ande 
tonnen onverandert. Ten anderen, fao blycket in ettelicke angewalfen 
landen, dat fy haer anwas niet en crygen dan deur het voorfehreve die 
water des regenftrooms, fOf'waters en ysganx, wantmen an etrelicke 
canten der firoomen yder ysganx ofhooge vloets anwas,d'een op d'an-

I ~ der 
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FOR ELBING 
Declaration of Simon Stevin to the NaMe Council of Elbing about his in­

vention to keep constant depth in the silted-up river Olde, and also in the entire 
channel from the town beyond the cofferdams. 

Which inventions he, Stevin, has agreed with the Noble Council to explain on 
condition that they will not be put into practice either in part or as a whole 
without the Noble Council first giving him, Stevin; or his deputy a renumeration. 

First of all it is to be noted that pure water, not admixed with sand, as dtiring 
frosts and in periods of drought, does neit cause accretions to sandbanks, but 
rather tends to cause deeper scouring, .and . that . growing sandbanks are only 
caused by the thick sandy water of ice-drifts, snow-water, and raia-water, 
which carries an excess of sand fromthe mountains into the Weichsel. This 
is evident in practice at the cofferdams placed in several harbours, such as 
Danzig, Melving, Königsberg and many others, where changing sandbanks 
are formed in times of ice-drifts and other strong currents due to rain, af ter 
which the cofferdams have sometimes been shifted. But beyond these periods, 
i.e. as long as the Weichsel water flowing along is pure and without sand, 
the above sandbanks at the cofferdams remain constant. Secondly, it is found in 

. many such grown lands that they receive their accretions only from the above­
mentioned thick water of the rain, snow-water, and ice-drifts, for on many sides of 
rivers each ice-drift and high flood deposits accretions, one on top of the other, one 

4 JJJMlt-

Om. 
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der fier I iggen een duym die, fomwylen meer, fomwylen min, na dattee 
die water overvloedich afgecomen heeft. De oirfaec. waerom die an-

. watfen al(o ver(cheyden opma1cander leggen, is dattet gras ende cruyt 
waHènde deur een tegenwoordige anwas , en daer op verdorrende, fao· 
blytt dat felve gras en cruyt een onderCcheyt tutfehendien anwas ende 
den toeeommende. Uyt defe dingen blyéè [egge ie. dat niet dan die: 
water des ysganx, regenlhooms en fnewaters, de ondiepte veroirfaeéè,. 
en dat daer water niet dan meerder fchuyringe en maea:. 

Dit verfhen we[ende, [00 rullen wy totte fake cam men : SI't"f1.,~ 
Men falleggen inde Dweervaert drie of vier roeden achter t:,;;~,~ .. r 

het hooft, een deure van farm als hier onder geteyckent 
fraet. Ende noch {illke een deure J 8 of 20 roeden nederwaert , offoo 
veel roeden als oirboir fal vedl:aen worden. Voort falmen de Laski toe 
dammen, cn alles {al gedaen zijn. 

Met defe voorfchreve twe deuren rullen te wege gebracht worden 
defe drie punten. Ten eerf1:en, dat de Olde Hroom niet meer verfan­
den en fal. Ten anderen, datmen daer mede noch dieper fchuyringe 
fal maken. Tenderden. dat de nuy[en van Elderwolt veel. beter haer 
water [uilen looÎen dan Cy nu doen. 

De canen, hOLlt en fchepen die van boven af na Elbing commen,ful­
Ien alhier meugen een carter wech varen dan deur de OJde nroom. 

Tis oae te weten dat de landen als Kerffwolt ende Elderwolt, geen 
perikel van hooch wat:r noch ysganc en fullen lyde~, meerder dan{e nu 
en doen, alfoo oae en lal de brugge voor de Stadt Elbing, gemerét als 
voor ge[{;'yt is. , datmen den ysganc en hoochwater daer buyten fal 
fluyten. 

Somen no,h veel meerder II room wilde maken dan boven 
SI" tilt."." 

verciaert is, van voor de StadtElbing tot int Haf toe: Men faI D.",~(. 
leggen ant zLlyteynde der Stadt vier of vijf optreckende iluysdeuren,ne­
ven makander f1:aende, ende meugen van farm zijn als de bygevoech­
de figuer anwyfr. 

Defe nuysdeuren toe zijnde, fao [al het fi.yver vvater int Olde N a­
gat, en oae den heefen Droefen, op carter tijt fa hooeh verheven wor­
àen als de dammen verdragen connen;vvelc vvater tenhoochfiell zijn­
de, [00 falmen die fluysdeuren al tfeffens optrecken,ende de heele ver­
heven Dl'oefer, alfoo met graoter overvloet loof ende ende valllende 

indo 
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inch thick, sometimes more, sometimes less, according to the volume of thick water 
that has flown along. The cause why these alluvia form such distinct strata is that 
if the grass and weeds grow owing to a present accretion and wither thereon, the 
said weeds and grass form a division between this alluvion and the next. From these 
things it appears, I say, that nothing but the thick water of ice-drifts, rain-water, and 
snow-water causes the shoals and that dear water only causes great scouring. 

This being understood, we will come to the point: In the Dweer canal three 
or four roods behind the pier a sluice-door should be built of the shape shown 
below. And another such door 18 or 20 roods downstream, or as many roods 
as is deemed suitable. Furthermore the Laske should be dammed, a~d this will 
be all. See the sluice-doors at Danzig. 

With the above two doors the following three results will be achieved. 
Firstly the river Olde will no longer silt up. Secondly, the scouring will be 
even deeper with this method. Thirdly, the locks at Elderwolt will be able to 
drain their water much better than they do at present. 

The boats, timber and ships coming from upstream to Elbing, will now be 
able to sail by a. shorter route than through the river Olde. 

It is also to be noted that lands like Kerswolt and Elderwolt wiU not be 
in danger of high floods or ice-drifts any more than they are now, and the 
same applies to the bridge in front of the town of Elbing, since as stated above, 
floods and ice-drifts will be excluded therefrom. 

If it were desired to produce an even more powerful current than has been 
stated above, from the town of Elbing up to the Haff, at the south end of 
the town four or five vertical sluice-doors should be built side by side, and 
they might have the shape indicated in the annexed drawing. See those at Danzig. 

These doors being dosed, the dear water in the Olde Nagat and also the 
entire Drusen will be raised in a short time as high as the dikes will bear, and 
when this water is at the highest level, the doors should be raised simultaneously, 
and when the entire Drusen thus raised is drained very abundantly and faUs into 
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inde leege Elbing , ende dit al fi'yver vvater fonder fant·. faftlaer.fulke· ' 
fchuyringe maken als dergelijcke firoomen elders doen. :". 

VOO R BRA U S B ERG . 

. Verclaringe van S.Stevin anden Eerbaren Raedc der Stade. ' 
Brausberch , van [yne inventie, om de havenen In ge- -
duerige diepte te houdeo,vande Stade afcot in~ Haf toe •. r. 

Welk.! inventie hy S tevin metten E: R.. aet ()vercommenü te. .ver. 
. clarm, op folk,fvoorwaerde, datje niet int werc gefielt en fal 

tvordm mt gebeelnoch ~en deele., Jonder dat den E: l(aedt an 
hem Stevin of a1zfjn Polmachtige;daer afeerfl vernoegenfol.· . ' , . 

. Tis kenllelie dat groote overvloedige f1:room de eygen nattierlicke 
m1ddel is die ha"vens en rivieren ili haer diepte houi. Defe verllerckill­
ge des fi rooms can alhier te ~rausbergh (ee~ geweldic.hlic vèrmeerdert 
worden,al[o datter een groote geduerigediepte uytvolgenJal van voor' 
de Stadt tot int Ha:ftoe, en dit door bequame middel van·deyne,cofi in 
defer vougen.· . 
. Neven'de watermolenshuytende .' -. • poortligt,een dam die. 
het water vande Paflerge ophout:· Inden [elven dam [almen leggen drie. 
of vier offo veel als olrboir Cal verflaen worden optreckende iluysd~u­
ren al neven malcander {{aende welke van fulke for'mmeugen· [yri~\s . 
de bygevouchde' figuer anwijfi : De' [el ve deuren [uilen fo I;,. J. fI.~' 
d" {i 1 cl t de p (I" - d ~] J, InPtn,l. lep Laen ase gemene gron r a elge over e noort- )",D .. t~.'iblt, 

fyde des dams diep is,en [ulkn Cao hooge commen dadè het )",.n. 

water foo hooge fchutten alfllam boven verdragen can drie,vicr,of vijf 
voeten ((oot [yn mach) hooger dan nu. Noch falmen voor de Watermo­
lens een fcllotdeur maken gclijc veel ander molens hebben, om als het 
water hoger comt,darmen daer mede niet meer waters en lael incom­
men dan men en behoufr. Ende alles [al hier gedaen zijn. 

T gebruyc hier affal dufdanich wefen. Al de iluysdueren toe fynde 
en door tbehul p der [chotdcurCll niet meer waters inde molens gelaten 
d'ander in en behouft, [00 [al de Patferge over de zuyt[yde der (luy{en 
op corter tijt hooge eonnen verheven worden, voornamelic alfi water 

over 
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the low Elbing, and when all this is dear water without sand, this will cause 
the same scouring that is caused by rivers in other places. 

FOR BRAUNSBERG 
Dec/ara/ion of S. Stevin to the Nob/e· COllncil of the Town of Brttllnsberg ahOllt 
his new invention 10 keep the harbollr at constant depth from the town down 
la Ihe Haff. 

Which invention he, Stevin, has agreed with the Noble Council to explain on 
condition that it will not be .put into practice either partly or as a whole without 

. the Noble Council first giving him, Stevin, or his deputy compensation. 

It is obvious that a large strong current is the proper natura! means of 
maintaining the depth of harbours and rivers. The current here at Braunsberg 
might be very greatly increased so that great constant depth will result from the 
town down to the Haff, and this by suitable means of little expense, in the 
following way. 

By the side of the watermills beyond the ... gate there is a dam which holds 
back the water of the Passerge. In this dam there should be built three, or four 
(or as many as are deemed proper) vertical sluice-doors side by side which 
doors may have the shape shown in the annexed figure. See the doors of the 
invention for Danzig above. 

The doors should reach as deep as the common bottom of the Passerge on 
the north side of the dam; and should be so high that they drain the water 
as high as the land will allow, three, four, or five feet (if possible) higher than 
at present. Furthermore in front of the watermills doors should .be made as in 
many other mills, in order to let in no more water than is wanted if the water 
rises higher. And this will be all. 

lts application will be thus. When all the doors are shut and by means of 
the mill-sluices no more water is admitted to the mills than is needed, the 
Passerge south of the sluices will rise high in a short time, especially if the 
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overvloedich afcomt: T[elve wat~r hooch genoech zijnde,fo falmen de 
fchotdeuren voor de watermolen6 gants toe doen, en laten de Pa{ferge 
over de noortzydeder fluyfdeuren drie of vier fionden lanc [00 drooch 
afloopen als Cy aflooren can. De Pa{ferge aldus over d'een fyde der fluy­
fen ten hoochfren en over d'ander fyde drooge ofte ten leegfien zijnde, 
fo [almen al die fluyscleuren t'feffensop winden,ende het water vaUende 
metCuIcken menichte en {uJcken hoochde,fal dae.r mede een fchuyringe . 
maken vimde molens af voor by de Stadt tot int Haf toe, fao diep als 
de natuerlicke macht van fulke geweldigen {hoorn mede brengen [al. 

Tis oDe te weten dat defe manier van Cchuyringe veel meerder diepte 
veroirfa~ct dan ofmen deur inbringinge van ander ri vieren (foot meuge­
tic waer) den firoam van fo veel vermeerderde,uyt airCaec dat vermeer­
deringe des (hoorns deur ander rivieren ooc meer fants van boven mede 
brengt twelc hem buyten de kiften legt. Maer na defe wijfe ware grao­
te geweldige firoom gecregen met een [el ve water dat niet meer [ants 
buyten de kifien brengen en can dan het te vooren gedaen eh heeft. . 

Het fal feer vorderlic fyo defe fchuyring dicvvils te doen ten tyde alfi: 
vriefi., vvant fao de ervaringe van dergelijcke fchuyririgen in Hollant. 
ende Zeelant leert, het ys teleken brekende ende fleypende langs den 
gront , ll1.leéè groote diepte. 

Wat de oncofren van defe fluysdeuren belangt, die en fullen fo groot 
niet zijn, of ten wort bevonden dat in Hollarit niet alleen Steden, maer 
ettelicke Dorpen, veel meerder oncoHen doen om door fluyfen en wa­
terhouders diepten te maken. daer hun nochtans niet [00 veel an gele-
gen en is als de Stadt Brausberch an dere diepte. . -

. Angaende dat de Watermolens altemet een halven dach [ouden 
moeten OiHe {hen te wyle defe [chuyringé gedueren, dat waereen fake 
van eleen belanc , te meer dattet meugelic is de felve Watermolens al­
fo toe te maken datCe op tvve dagen fo veel fauden doen als nu op drie. 

VOOR DEVENTER EN ZUTPHEN. 
Memorie vande middelen dieder zij n om het lant rontom 

Deventer tGraeffchap Zutphen onder water te houden. 
Ten eerfien, datmen fal floppen de Oude Ylfel tot Duysborg, ende 

en laten de Male aldaer niet malen. Daer nae de Ber,kel tot Zutphen 
sselijx de Male toehoudende [onder malen. 

Daer 
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water flows off abundantly. When this water is high enough, the sluices of 
the water-mills should he completely closed and the Passerge should he allowed 
to drain north of the sluice-doors for three or four hours until it is as dry as 
possible. When the Passerge is thus at its highest on one side of the sluices 
and dry or at its lowest on the other side, all the doors should he raised 
simultaneously, and the water falling in such quantity from agreat height will 
then cause scouring from the mills past the town down to the Haff, as deep as 
the natural power of such a powerful current will allow. 

It is also to he noted that this method of scouring causes greater depth than 
if by letting in other rivers (if this were possible) the current were increased 
to this degree, hecause an increase of current through other rivers also brings 
along more sand from upstream which is deposited heyond the cofferdams. 
But by this method a large powerful current is obtained with the same water, 
which carinot bring more sand beyond the cofferdams than it did hefore. . 

It will he very profitabie to perform this scouring frequently when it is freezing, 
for as experience with such scouring in Holland and Zeeland teaches, the ice, 
which breaks repeatedly and grinds along the bottom, causes greater depth. 
As to the expense of these sluice-doors, this will he not 50 large, for it is found 
that in Holland not only towns but many villages go to much greater expense 
to produce depths with locks and basins, though this is less important to them 
than is the dep th to the town of Braunsherg. 

As to the fact that the watermills would have to stop for half a day during 
the scouring, this is a matter of little importance, the more so as it is possible 
to construct these watermills in such. a way that they could perform as much 
in two days as now in three. 

FOR DEVENTER AND ZUTPHEN 
Memorandum- On the. methods available for keeping the land around Deventer 

in the county of Zutphen inundated. 
Firstly, the Old Ijssel should he dammed at Doesburg, and the mill there 

should not work. Then the Berkel down to Zutphen should he dammed and 
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. IJ ande Tf/aterflhuyring ",;jn fI ader!,' ' ,. 3' 
, Daer na het beecxken benede!J Zutphen, genaemt [omen meent, het 

, Bolix beexken lopende onder de fieene brugge dç:ur. Op dat, de bove­
fchreven beken hoogel' gebrocht worden, [00 falmen Stortebedden en' , 
fchotdeuren verhoogen van twe of drie plancken , of [00 veel aHinen 
oirboir bevint; , " '. ' " , ' . 

Ende gemeréè hier mede de Ieege landen onder water gebrocht wor-
, der'l,fo vedhen wy dat de voornoemde fiopping der beken tot Zutphen. 

terfiollt gedaen worden. 

VOOR RYNBERC. 
Voorflach' hoemen de gracht der Schans te Berc bequame-' ' 
• lie fou tneûg~n diep h~uden fonder verfanden,ooc fon-

der beeren te legg~n.. " 

De beec 4knu loopt vande.'watermolen A ha B.rot C, falmenan B 
'fioppen, en doen loope'n rech~uyt van Btot D, van daer overbeyden 

.• fyden om ae Schants deur de g'racht,uytcommend,e in den Ryn an E.En . 
de Yyrgegraven aerde [almen an bey de fyéd fo leggen,dattet hoogwater 
inde beec niet: en comme,voo'rCiende de. twehoecken by Ewel met rijs. 

Dit fo zyndc, daer [ou'als dan noch \11~erderdiepteinde beke com­
men dan der nu is , om datfe vant hoogh water metfant en dey niet ver­
vult en [ou worden, en dattet water daer in [00 wel ten tyde van hooch 
water als van leegh, altiji eenen wech fou' loopen uytcommende an E. 
SuIx dat daer geen iijnwater in loo~eil e'n [al,' e~ ve~volgens geen fant', " 

. nO,ch dey. ," " '. .' ' . ,..... . . , . , 
, . Maer fomen de kille van ~ totE n~ch v~el dieper wilde ~èbben,di1f 
can aldus toe gaeh : . Men {al opdlóriebedde der'Watermolen by A, 
maken een of tvve optreckende fluysdeuren vvaer me twater totten 
gronde toe wech can loopen, fo leege als het Water voor de molen diep 
is, en makendaer me fchuyring [00 dicwils aI[men oirboir verfiaet. 
Twelc grote diepte fou maken, gelijcmen van [ulke fchuyring in Hol-
lant en Zeelant veel voorbeelden heeft. . 

Noch is te weten datmen de plaets goede verfekerheyt [ou eonnen 
gc::ven, met een borfiweer te maken vande opgeworpen aerde der be­
ke , en dat over de fyde van 0 : 'Vant tis daer voor te houden, dat foo 
lang de belegerde de fchams hebben foo lang de vyant tuffchen de Stadt 

K en 
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the mill there also should stop working. Then the brook helow Zutphen, 
presumably called the Boliksbeek,. running below the stone bridge, should be 
dammed. In order that the brook may be raised higher, fascine-work and doors 
should he raised by two or three boards, or as much as is deemed suitable. 

And since the low lands can thus be inundated, we hold that this damming 
of the brooks at Zutphen should be effected immediately. 

FOR RHEINBERG 
Proposal as to how the ditch of the redoubt at Rheinberg can easily be 

kept deep without its silting up, even without dams being built. 

The brook which now runs from the watermill A via B to C should he 
dammed at Band he made ·to run straight from B to D, then on both sides 
around the tedoubt through the ditch, flowing into the Rhine at E. And the 
excavated earth should be cast on both sides, 50 that the high water will not 
enter the brook, the two corners at E being properly reinforced with fascine-work. 

This being so, there would then arise greater depth in the brook than at 
present, because it would not he filled by flood waters with sand and day 
and the water in it, at periods of high as weIl as low water would always 
follow the same course, ending at E. Thus no Rhine-water will enter and 
consequently no sand or day. 

But if one should want an even deeper channel from B to E, this might be 
obtained thus: On the fascine-work of the water-mill at A one or two vertical 
sluice-doors should he built, by means of which the water can be drained 
completely down to the bottom, as low as the depth of the water in front 
of the mill, and thus scouring should be effected as of ten as is deemed 
profitabie. This would produce great depth, as rnany examples of such scouring 
in Holland and Zeeland show. 
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den Rijn geen leger te eonnen {ben , fulcx datmen achter dat borft­

. weer vánde Stadt totte SehaDts, fal meugen gaen en keeren om die te 
ont[etten. 

Mertè noch datmen met fehepen [ou eonnen eommen uyt den Ryn 
tot ande Stade,by A : En ooe mee groote [chepen als het Rynwater 
wat hoochaehtich waer. . 

Het rou oae oirboir weren gelije [yn ExcelI: voorwent , datmen de 
Luyt nu neerwaert lopende van F na G, dede keeren van F na B deur de 
gracht der buyte werken die nu drooch ligt , werpende de aerde daer 
uytcommende nade Rynfyde, [0 hooch datter het R ynwater uyt bleef. 
Waer deur de plaets met cleene coft [eer fou verfiereken, het fou ooe 
dan van B tot E eonnen een goede haven worden tot groot gerief der 
Stadt. . 

VOOR SCHIEDAM. 
Schiedamfehe haven verflemr. Men foufe eonnen helpen fonder an­

der fpilfluyfen te maken, leggende alleenlic ter plaets van A, Ben C 
drie flechte deuren,en openende nu d'een dan d'ander,romwylen beyde 
tfamen,gelije geCeyt is vande deurédes 13 farms vandc voorgaende wa­
terfchuering; Maer de deure C altijt alfmen [cbuyrt gefloten blyvende. 

VOO R L 1 N GEN. 
Voorilach hoemen de watermolen [ou meugen leggen bin­

nen de Stade Lingen tegen't middel van een wal,blyven­
de nochtans het water des grachts in fynbehoorlicke 
hoochde)en dat fonder beeren of dodanen. . 

Laet A en B twe bohvercken beteycken met een wal tulfehen bey-
den, C het huys vande watermolen geleyt inde wals afdalcing. Hier toe 
{al de waterloop veroirdent worden als volgt. . 
DEis een houte coker inde wal, diens boveneantJa hoog maeheom­

men als het leegae vvater des grachts. De gront van dien coker fal al$ 
een vvaterloop verlangt vvorden van E tot F,van F tot G,en van G tot 
H,lll inde felve hoochde des groots der eoker DE. Maer van H voor­
~vaert tot den wal an I , [al fuIken gront des vvaterloops veel dieper 
geleyt vvorden , te vveten ontrent een voet leger dao de beke an K. 

Daer 
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It is also to be noted that the site might he strongly fortified with a bulwark 
made with the excavated earth from the brook, and that on the side D: For it 
has to he assumed that as long as the· hesieged hold the redoubt, 50 long the 
enemy cannot camp between the town and the Rhine, 50 that it will be possible 
to go back and forth between the town and the redoubt behind the bulwark 
to relieve the tOWtl. 

Note also that one would he able to sail with ships from the Rhine upto 
the town at A, and also with large ships when the Rhine water is rather high. 
It would also be profitable, as His ExcelL proposes, if the Luyt, now running 
down from F to G, were diverted from F to B through the ditches of tbe 
outer works, which is now dry, the excavated earth heing cast to the side of the 
Rhine, so high that the Rhine water was kept out. By this means the town 
would be considerably fortified at little expense; the part from B to E might 
then also forma good harbour, to the great convenience of the town. 

FOR SCHIEDAM 
The Schiedam harbour is silting up. One niight remedy this without building 

other sluice-Iocks, only building at A, B, and C three simple sluice-doors and 
opening now one, now the other, sometimes two simultaneously, as has been 
stated in Figure 13 of the preceding Water-scouring, but the door C always 
remaining closed during scouring. 

N 

FOR LINGEN 
Proposal as to how the watermill might be laid inside the town of Lingen againsl 
the middle of a wal!, the water of the diteh nevertheless keePing its proper 

level, and that without dams ordodanes. 
Let A and B represent twó bulwarks with a wall in between, C the house 

of the watermill constructed in the slope of the wall. For this purpose the 
watercourse should be regulated as follows: 

DE is a wooden pipe in the wall, the top of which may be as high as tbe 
lowest level of the ditch water. 1.be bottom of the pipe should he extended 
as a watercourse from E to F, from F to G, and from G to H, all at the same 
level as the bottom of the pipe DE. But from Hupto the wall at I, the bottom 
of the watercourse should he laid much deeper, i.e. one foot deeper than the 
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. Pande1faterfchuyri~lg onfet Tlader.r. 71 ; 
Daer na falder gelèyt vvórd~n een ander coker rechtuytvan I tot,K ' 

.. diens gront inde felve hoogdeJy van H;~, als ~an i deur de vval I L, cn 
, VOOrt op ·de gront desgra~ht L M, (gehJemen In Holl;ll1t de eokel'~ legt 
om polders drooch te malen met yvatermolens die over d'ander fyde , 
vande vvatering liggen) en'ooedeur de eontrefcharpe M K, comniende, ' 
daer inde beke K N .. : nere vvaterloop aldus geniaeéè zijnde, [00 fal ~et :, 

; vvaterrat vande vyatermolen eommen ter plaets van Hl, cn [al tvvater' ' 
~' frn behoiHicke val 'hebben. ;' Voort [almen de 'vvateclo,?p E; F G H'T1ct' 

plancken decken om vrye.1ic d.aer over temeugcn gacn. ',. ' . . 
Tis ooc tevveten datm~n hier me verCeh loopende v'v.ater inde Stildi 

fou hebben;En by aldieniuen den loop langer begeerde dan van F wtC,,' 
tis kennclic datment doen maeh na Cyu vviUe. 

v 0".0 R CAL ES." 
. 'MallÎerhoemen de Stadt Cales [ouconnen vèrfterkeil na'·' 

, ': de 'meyiling va~ SimoQ Stevin., " . 

Angefien defe Stant quade grachten heeft,'ja tot [ollll1lige plaetfen . 
geen, fo [chynet dat heur bolvverken, al fynfe fiere, geen heftige bele­
gering en fou cannen wcerfraen. Wat belangt de ophouding des vvater$ 
diemen fou conn<:n doen om tegen fule ongeval te voorfien, deur de ha­
ven ande rysbanck , 't fchynt vvel dattet beloofde daer uyt fou volgen, 
maer tvverc [ou feer befvvaerlic,ende de oncoften groot vallen • 

.. ' En t[ehynt datment[ou cannen doen met een beee of gracht,en {lUy­
i {en van minder cofi en niet min voo rdeel, waer van de meyning deur' 

dere nevengaende grontteyckening verc1aert wort, als volcht : 
Men [ou ,een beee maken gelije met ABC D E angewefen wort, 

diep 6 voet onder den leegfien vlacken gront, breet 100 vo.t;t.inden bo­
dem, in~ lege lil nt den hpvecant breet I lO voeten, ende inde hooge 
plaetfen breder na den eyfeh: ' 

In' dere beee [almen drie nuyfen fieHen gelijc ter plaetren van A, C, 
D, en noch drie an F, G, li,maer an I is de9ude nuys. . 

., De fch,uyring met de(enuyfe~ fou ~dus t?e gaen : I)e. grachten der 
,. ~tadteni:ler<: nieuwe gr~cht,mèttet hoochwät~r gevliJ,1: werende ;~ei1 
fou ort leech waterdevlerHuyfen ~;D;,F, Ij' .geno()te,nlaten , ende de 

, :,' t\Y~ A,' O. ope1i doen, [~~ereri~ ~:e:,~ç~ur'del~dige ~reefk~~: ' 
• • .,,_. ol I . 

. , . 

" 
.J .••. 
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brook at K. Thereafter another pipe should he laid straight from I to K, the 
bottom of which should be at the same level as Hl, from I through the wallIL, 
and further on the bottom ofthe ditch LM (as in Holland they lay down pipes 
to drain thè polders with watermills which are on the other side of the water) 
and also through thè counterscarp MK, running there into the brook KN. This 
watercourse thus having been built, the waterwheel of the watermill should 
he placed at Hl, and the water will have its proper fall. Furthermore the water­
course EFGH should be covered with boards in order that one may walk freely 
across. It is also he noted that the town would thus have fresh running water. 
And if the course were desired to be longer than from F to G, it is obvious that 
this may he done at will. 

FOR CALAIS 
Method of fortifying the town of Ca/ais according to the opinion of Simon Stevin. 

As this town has poor ditches, in some places even none, it seems that its 
bulwarks, though strong, will not he able to resist any violent siege. As to 
the damming-up of the water which might he effected to provide against this 
disadvantage by meansof the harbour at the osiered dam, it may seem that 
the results aimed at· might he thus obtained, but the work wouldhe very 
difficult, and the expense would be great. 

It seems that one might effect it with a brook or ditch and sluices, at lower 
cost and no less profit; the groundplan of the annexed drawing will explain 

. this as follows: One should rrulke a brook, as indicated by ABCDE, at a depth 
of 6 feet below the lowest level ground, 100 feet wide at the bottom, 120 feet 
wide at the top in the low country and in higher places wider according to 
demand. In this brook three sluices should he built at the points A, C, and D 
and another three at F, G, H, the old sluice being at I. The scouring with these 
sluices should take pi ace thus. The ditches of the town and this new ditch 
being filled at high water, one shouid keep the four sluices C, D, F, and I 
dosed at low water, and open the two A -and G, thus scouring the empty creek 
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na de have loopt. Maer om dergelijeke fchuyring ooc an d'ander zijde 
der Stadt te doen, men mocht de vier {luy[en A, G, C, I, {luyten ,ope­
nende de twe D, F. 

Dere fchllyring foumen [00 dicwils doen, ende au die zijde meer als 
an d'ander. als den oirboir vereyfchte. De haven van Middelburch in 
Zeela:nt,wefende eenhalfuyr lanc, Wort alleenlie (gelijc my ymant ge-
feyt heeft) twemael ter weec gefchuyrt. . . 

Maer op dat de oude mueren der Stadt deur defe fchuyring geen pe­
rikel en Iyden, fao foudet oirboir zijn dit fchuyrende water inde oude 

,binnegrachten niet te laten cam men , maer Vler berren te {tellen ter 
plactren van K, L, M~N, fao hooch als noodich waer. An 0 enfouder 
geen behoeven, om datter tegenwoordich een is. .' 

Noch is te weten dat den voet voor de bolwercken, verforcht moeit 
zijn met rys\verc of planckering,op dat[e niet wech en fchuyrden,want 
daeJ: muervalling urt [ou volgen. . . ','. 

Jndien de ervarenheyt leerde dat de tchuyring tegen de bohvereken 
te crachtich was, ende dattet onderhout van dien VOtt, meer' fou collen 
dan oirboir waer daer aën te befieden, fao foumen de fiuyfenG,H,F,I, 
connen toe houden, want alsdan, en fou in die grac ht geen [chuyring 
cominen, marr :111ccnlic inde uyterlle Nieuwe ABC D E. 

De Duys H [ou oae tot <leeen eynde nut weren : Den vyant gewon­
nen hebbende de buyren gracht, en gebroocken de nuyfen A, D ,men 
{ou de iluys H mogen iluyten en daer aerde voorwerpen, vullende de 
gracht die om de bohvercken loopt met water, en dagelix fchuyrende. 

Noch foudet oirboir lijn tot fcker lege plaets als an P, een houwer 
of boef en, groot 2.00 butlders,gelijc hiergeteyckentis, te maken,ofeen 
ander groorer, Want hoe grooter hoe beter. 

Ter plaets van B,{ollmen voor eerll een [cheepsbrug meugen leggen 
en de haven daer na diep genoech gefchuyrt 1ijnde, een houtenbrugge.' 

Mette aerde uyt de gracht commende, foumen twe bedeéte wegen 
(onnen maken, an elcke zijde eene, dienende foo wel voor dycken tot 
verfekf-ring des lants, als om {ich daer mede als met bedeéte wegen te 
behelpen. ' 

De iluysby C • [ou oae dienen om in tijt van belegering het lant on­
der te doen loopen. Ende de nuys H, om volgens tgellleen gebruyc 
met fchepen inde Stadt te (ommen. 

- ~ili 
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which runs to the harbour. But to scour similarly on the other side of the town, 
the four sluices A, G, C, and I should be closed and the two D and F opened. 

This scouring should be performed . as of ten as deemed proper, and on one 
side more than on the other. The harbour of Middelburg, having a length of 
half an hour's walk, is only scoured twice a week (as somebody told me). But in 
order that the old walls of the city should not be endangered by this scouring, 
it would be profitable that this scouring water should not enter the old inner 
ditches, but that four dams should. be placed atf(, L, M, and N, as high as 
necessary. At 0 none would have to be built, since there is one already. 

It should also be noted that the foot in front of the bulwarks should be 
protected with fascine-work or boards so that they may not be scoured away, for 
then the walls would collapse. . 

If experience taught that the scouring against the bulwarks is too strong 
and that tbe maintenance of the foot would cost more than would be proper 
to expend on it, tbe sluices at G, H, F and I might be kept closed for tben 
there would be no scouring in the ditches, but only in the outer new brook 
ABCDE. Tbe sluices H would also serve this purpose. If the enemy had conquered 
the outer ditch and broken the sluices A and D, the sluice H might be closed and 
earth cast in front of it, the ditch surrounding the bulwarks being filled with 
water and scoured daily. 

It might also be profitabie to build a basin or «boezem" in a given low place 
like P, 200 hectares large, as shown here, or a larger one, for the larger the 
better. At B first a pontoon-bridge might be made, and when the harbour has 
been scou'red to a sufficient depth, a wooden bridge. 

With the earth (rom the ditch two covered ways might be made, one on each 
side, serving both il;s,dikes, to protect the land, and as covered ways. 

The sluice at C might also serve in time of siege to inundate the country, and 
the sluice at H in order to enter the towns witb ships, according to common 
practice. 
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, Pande Watêrflhtiyringe onfei P à~er I. " , 77 
, Noch is te weten dat in def~ fl~ yfen t\vè ander deurencommen, ~ei~ 

. .~ 

ke als men wil , het water der Zee buyten, de ha ven houden; twelc tot 
twedingen dient: Ten eerCèen, ~atnien daer deur tewegecan brengen" " 
dattetbi,nne water, valltla~t (alsmcn !liet en fchuyrt Y geduerich uye het ' 
lapt ~oopt, foo welintijt vanlioóch alsleech ~àter,t\Vekaldus toegaet: ' 
TZeewarenen lèechCèenzljnde ,ende de'grachtcnkdich, menfou de 
t~ve bov:c[chr,çve deur,èo'iluytçri, keereride hetto~coJl1m,en~e,hóodi , 

, Zëe\vat7r j' cilcle o~der~~{1èhenfOlî hètCo~~j \vai:ei- die gt a~h'ten vullen:, " 
En de Zee daer na weder leger wordende alfi binn~W!lter,. die~e!Jren 

" rullen haer [el ven openen) Il'aer omlafrende va.nt op gehouden water; 
. " Daer na alldcrm~e1 als vooren gedaen.,tbinnei,vater {aLgedueriëh uyt ' 

',hcdatitloopen. Tentweden , de voor{chrevedeurenfollden 'dienen 
, , orn de grachten drooch te hou'den a!Sil1cn eenige wereken inde bodem 
,- wilde maken, of eenige' hinderni{fen anden voet der muereri of dycken 
,: verbeteren. ., ., ':, ',:' ',:.,'," ," 

, , Men fóu voor'de[e fluyfen 'bol\vercken eonnen veroirdënen~ g'elijc 
an,gt;wefenismetteformvoordefluys 8::, " ',,',: .! 

AI en W.lert ten Fijde v3.nleech water mde kreeç!{e~ tu{fchen defluy- " ' 
. {eri ende de Zee niet, diep genoech, men [Oll (als den vyam dae r deur, .,' 

wilde commen 0111 te ftormen) eell of ver[cheyde deuren connen ope­
'nen, fllix dmetwater daer[oolange deur [ou loopen , tot dat de Zee ~ 
hooeh genóech:gewafien' waer., . . 
... . " ';' '~ "': 

Gedaihtenûop den R.jjsbanc., 
Angefien des boLwerx voorzijde na de Zee toe, niet gefireken en i~; , 

men [ou een werc van rys connen maken geJijc met A angewe[en wort. 
Voor dit geb ou is een graehtken met planeken becleet , int wele [el­

den het water eome, gelije hier met Bangewefen wort, twele fo ondiep 
veroirdent wiert, op dat het fant onder de gronden niet wech en [ou 
fchuyren, en het bederf des gebous veroidaken. Maer oin daer een be­
ter diepte, fonder gevaer voor te hebben, men mach voor het graeht­
ken B een ander dieper van ryswerc maken, gelijc hier met C angewe. 
fen is; Macr [omen dadelic bevonr dat [ule grachtken geen hinder ande 
ha've en dede, men {oudet dacr na breeder en dieper connen maken,om 
alfoo tgebou in een E ylandeken te veranderen. 

K 3 Gedach-
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It is also to be .noted that in these sluices there will be two other gates, which, 
if desired, keep the water of the sea out of the harbour, which wiU serve two 
purposes: Firstly, it can thus be ensured that the inner water (when not scouring) 
should drain continually from the land, both at high and at low tide, which 
takes place thus. The sea water being at it lowest level, and the ditches empty, 

. the two above gates should.· be closed, thus stemming the oncoming sea-water; 
and in the meantime the fresh water should fill the ditches; and the sea-water 
then running down again below the level of the inner water, the gates will open 
themselves, draining off the confihed water. If then the same process is repeated, 
the inner water wiU continually drain from the land. Secondly, the above gates 
might serVe to keep the ditches dry, if certain works had to be executed on their 
bottom, or .certain repairs had to be made at the foot of the walls or dikes. In 
front of these locks bulwarks might be built, as is shown in the figure in front 
of sluice D. 

And even if at low tide the creeks between the loeks and the sea were not 
deep enough, one or more sluices might be opened (if the enemy wanted to cross 
them in order to assault), so that the water would run through until the sea 
had risen to a sufficient level again. 

Notes about the osiered dam 
As the front of the bulwark towards the seais not plastered, fascine-work 

might be made, as indicated at A. In front of this strueture there is a small 
ditch timbered. with boards, into which the water seldom enters, as shown at B, 
which is made so shallow in order that the sand beneath the foundations shoUld 
not be scoured away and cause the decay of the masonry .. But in order to have 
there greater depth, without danger, in front of the small ditch B another deeper 
one of fascine-work may be made, as indicated as C. But if it were found in 
practice that such a small ditch does not cause any troubie at the harbour, it 
might be made deeper and wider, so as to change the structure into a small island. 
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. GedachtenifJen op deBrugge de Nielay. 
Men fou een pilaer uyt de brugge wech connen nemen, ende van twe 

nuyfen een maken, welkecgelijc in Hollant) Geh fdfs open en toe de­
dc, de (el ve [00 diep fettende alsmen eonde. Deur dit middel [oumen 
het lact veel hooger uyt het. water crygen als het l'iu is, fireekende tot 
frn groote verbetering. . , 

De bogen der voodeyde twe nuyfen met een pilaer weeh genomen 
wefende, en dan een valbrugge van hout daer op gemaeél: zijnde, het 
foutm beter bewaring des laots flrecken.. . 

, Wat de aerae aldaer gebout belangt, men [ou die connen verfor­
men ende hermaken •. 

Tvoorgaende is oirdening mette minil:e coil:, maer alffcr genoech 
penningen waren, ie [ou een dyc deur de have leggen, inl1lanicr als een 
ander gromteyckening hier' neven gaende verthoont. Ende hier m~ 
fOU111e11 ooc de voordelen hebben diemen Geh belooft door de ophou­
ding des waters,te weten het hele lam an die zijde onder water houden. 

, .~ .. ' 

. Ge,dachteniffen op de verJlerckjng vall Cales, alJ M. de rü 
'. geflmdet2 na /jIJ ver/rec. . 

Ointrent Q mochtmen een nuys Rellen dienende totfchuyring der 
gracht voor de bolwereken ; Ooe om de duynen wech te [chuyren. tot 

. weleken eynde men een Ezelsrugge fou fieHen gelijc ontrent R, envan 
daer voort een graft graven na de duynen toe, gelijc mette tippelingen 
angewe[en won. 

S beteyckent een Verlaet, om daer deur de fehepen van Greveling 
inde boe[cm te eommen,envan daer voor de Stadt. 

De kreee voor de brugge de Nielay deelt hem in tween , commende 
het grootfre dee11angs de duynen des rysbanx, gelijc hier van A na B, 
en het cleenfie deel van d'ander zijde, geHje van A na C ,loopende van 
daer langs het Cafieel. Nu indienmen degroote kreee by A fioopte 
met ryswere drie of viervoet hooch, of(oo hooeh alsmen oirboir be­
vant,men fou alfoo veel water inde kreeeke A C doen loopen,die daer­
om ooc dieper fou worden ; Waer toe noch fou eonnen hel pen alsmen 
al[oo fiopte alle c1eene kreeekens uyt de kreecke A C nae den rysbanc 
uytloopende. Ende hier deur fou de kreeeke langs het Caftee! dieper 

worden 
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Notes ahout the Nielay Bridge 
One might remove one of the pillars of the bridge and make the two sluices 

into one, which (as in Holland) opens and shuts itself, placing it as deep as 
possible. By this means the land would be raised much higher from the water 
than at present, which would result in a great improvement. 

If one pillar were removed from the arches of the aforesaid two sluices and 
then a wooden draw-bridge were built on top, this would serve as a better 
protection of the land. As to the fortification built there, this might be rebuilt 
and reshaped. 

The above is a method entaiHng minimum expense, but if there were sufficient 
money, I should lay a dike through the harbour, as indicated in another annexed 
ground-plan. And this would also yield the advantage aimed at in holding back 
the water, i.e. the inundation of the entire land on that side. 

Memorandum about the fortification of Ca/ais sent to M. de Vic af ter his departure. 
Near Q one might build a sluice for the scouring of the ditch in front of the 

bulwarks, and also in order to scour away the dunes, for which purpose a dam 
should be built, e.g. at R, and thence a ditch should be excavated towards the 
dunes, as is shown by the dotted Hnes. 

S indicates a navigation weir, through which the ships from Grevelingen 
may enter the basin and thus arrive in front of the city. 

The creek in front of the Nielay Bridge divides itself in two, the larger 
part flowing along the slopes of the osiered dam, as here from A to B, and 
the smaller part on the other side, as from A to C, running from there past 
the castle. If the large creek at A were now danuned with osiers three or four feet 
high, or as high as was found suitable, mie might cause much water to run 
into the creek AC, which accordingly would become much deeper. 

To achieve this it might also be helpful to dam all the. small creeks flowing 
from tbe creek AC towards tbe osiered dam. And thus tbe creek running past 
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Panáe Waterfohuyrzngonfe.t Pad er.!. 79. 
worden,maer trOl! dan noodich zijn de muer vant Cafiee1 met rys~çrc-
ken te verforgen. . .. . . 

SoOt beOooten waer dere wercken te maken, ie rou een ander gront­
teyckening [enden, int wclcke op alles beter [ou acht genomen weren. 
. Ic verfta [eer noodich, borftweren met haer voetbane op alle bol-

. wercken en wallen te maken,w'ant fonder die, de belegerden en durvèn. 
alft noodieh is, niet op de wallen commen. Angaende datmen [egt die te· 

. fullen maken als de vyaat voor de Stadt {ou zijn, 'ti$ dan te laet, want dall 
zijnder veel ander weieken tè maken;ende dat meer Is,(oumen aUe defe 
borftvveren na behooren maken, tf0l! een vverc vvefen groot gcnoech 
in rijt van vree. 

Overjlach der oncoflen [00 naet oirdeelfommiger Werclien her-
. waerts over, ~ü van dergelifck.!: werc elders gem'fetl. .. .' 

De gracht lane ontrent r 2 00 ellen, diep ee~ elle , inde 
bodem breet 100 voet, boven vvyt .1l0 voet, be­
grypt 2.2000 ellen;Ende noch daerenbovcn het viee- . 
depart vaodieo, bedragende 5500 ter oir[ake vant 
hoge lant , maken t[amcn z. 7 1.00 ellen, tot 30 ll:uyv. 

. de el,colllt 
Den d yc vanden boe[em 1 5 ~ 8 ellen, beloópende 15fr. 

maetl: ontrent 
Voor de gracht diegemaetl: moet vvorden an'de 'in: 

comLl: des borems , en laue [ahveCeri 100 ellen·breet 
181, bedragende ISB tot 30 ft. de el, maecl: -

De fes Sluyfen genomen J'cen deur d'ander • op 6000 

guld. bedraechr - - - - -
Samen het eys baelt inden Hout vanden Couinc,gelije­

men [eyt datmcnt daer can crygen, vvefende op de 
cant vant vvater, tfdt[oen dacr van, de [chreepsvragt 
en tgene vorder geit [oude moeten eofren aluint 
vverc te ftellen, mach ge[ehat vvorden op -

Tv ve houten brugge lane IlO voet, mogen bedragen 
De wercken allden rysbane en brugge d~ Nielay , mo­

gen gerekent worden op 

gIlId • 

4U jO 

u.oo 

10000 

5°00 

6000 

De 
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the castle would become deeper, but it would then he necessary to p"rotect the 
wall of the castie with fascine-work. 

If it were decided to make these works, I should submit another ground-plan 
taking everything better into account. I deem it highly necessary to make parapets 
with their bases on all the bulwarks and walls, for without these the besieged, 
if necessary, will not dare to appear on the waUs. As to the statement that these 
would he made when the enemy is in front of the town, that would he too late, 
for then many other works ",~uld have to he made; and, which is more, if one 
were to make all these parapets properly, this would he a sufficiently large 
job in time of peace. 

Eslimme of Ihe expense based on Ihe oPinion of some loeal erafismen as weil 
as on that of simiJar work made elsewhere. 

The ditch, 1,200 e11s long, one ell deep, 100 feet wide at the bottom, 
120 feet wide at the top;" comprises 22,000 cubic ells; and another 
quarter of this amount being added, i.e. 5,500, because of the high land, 
this makes a tota! of 27,200 at 30 stuyllers an ell, which makes . 

The dike of the basin 1,588 e1Is at 15 stuyllers, makes about . 
For the ditch to he made at the inlet of the basin, which is to he 

100 ells long, 18.1/3 e1Is wide, being 1,833 at 30 sluyllers an ell, this 
makes 

The six sluices, taking on an average of 6,000 guild., makes. 
"If the osiers are obtained from the King's Forest, as it is said that they 

can be got there, de1ivered on the bank, their shaping, the freight, and 
any further expense entailed by the work, may be estimated at . 

Two wooden bridges, 120 feet long, may cost . 
The works at the osiered dam and the Nie1ay Bridge may he 

calcu1ated at . " 

guilders 
41,250 

1,200 

2,750 
36,000 

10,000 
5,000 

6,000 
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De fieréèe voor de fluys met [rn gracht, mach commen 

te eofren ontrent - ' - - - 18000 

4000 

600Q 

Somme - 1302.00 

An Monf. de Pic Gouverneur tot cabs. 

M y n Heer, myns bedunekens en waert niet oirboir de duynen (00 

leeeh wech te nemen datter de hooge vloeden overliepen,wanc­
fe met grote frorm commende, {r fouden deur het Oaen der baren wech 
genomen worden :. Tis wel wa er datmenfe fulx [ou eonnen voqrÎlen 
met ryswere datfe bleven,maer t[chynt dat de oncofien van onderhout, 
hooger fouden dimmen als oirboir wa er daer an te befieden. Ic [ende 
u de teyekening vande deurfnyding des rysban'x, waer in voorgenomen 
was twe born~eren te maken gelijcmen !iet, en dunét my [00 beter dan 
na de terekening die SY my fem,&e. . , , 

.An den fllfden. ' 

M YnHeer,ic hebU briefvanden J odefer ontfangen int welke hët 
ontworp van U Ed: angaende de fehuyring mette fluys des bo­

dems my oirboir [chynt. Maer men [ou connen over leggen oft njet [00 

goet en [ou wefen daer een minder {Juys te Hellen om te blyven ende de 
duynen gedeurieh voorwaert te [ehuyren ; Ooe om het Cant dat mettet 
tijt op de geleeghde plaet[en mocht wederom commen an te groren, , 

- wech te fchuyren. Voorts om voor de twe bolwereken diemen daer 
by fou mogen leggen een diepe gracht te behouden: De[e Ouys [ou oae 
de [chuyring der vloet vermeerderen daer van ie hier een teyckening 
{ende. 

Tfchynt dat indient maken van die twe bolvvercken voorgenomen 
was dattet niet noodieh [ou [yn daer me te vvachten tot dat defe [ehuy. 
ring der duynen volbracht waer. 

Ic [ende de manier der Oachoirdening en d' oirdening der logiering 
van twe regimenten d'een van voetvolc d'ander van Ruyters.Belangen­
de logiering van een heelleger,en d'opmerckingen angaende het Grof­
{chut , dat fal tot een andermaelzyn, vvant ie heb de gedachtenis hier 
niet. 

lopen-
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The fortification in front of the locks with the ditch may cost about 18,000 

To Mons. de Vic. GOllernor of Ca/ais 

4,000 
6,000 

Sum total 130,200 

Sir, According to my opinion it would not he proper to dig the dunes so far 
away that the high floods w'Ould flow over them, for with large storms they 
might he washed away by. the beating of the waves. It is true that this might 
he prevented by fascine-work, but it seems that the cost of upkeep would rise 
higher than seems proper to expend on this. Iamsending you the drawing 
of the croSs-section of the osiered dam, in which it was intended to make two 
parapets, as shown, and this seems to me better than according to the drawing 
you sent me, &c. 

To thesame 
Sir, I have reccived your letter of the 10th inst., in which Your Hon.'s 

project of the scouring of the bottom with the sluices seems suitable to me. 
But one might cónsider whether it would not he as weIl to build there a small 
permanent sluice and, to scour the dunes forward constantly, and to scour away 
any sand that shOuld in time grow again in the lowered places. Furthermore 
to keep a deep ditch in front of the two bulwarks which one might build there. 
This sluiee would also increase the scouring of the flood-tide, of which I am here 
sending a drawing. 

It seems that, if thè building of these two bulwarks should be resolved upon, 
it would not he neceSsary to wait uqtil the scouring of the dunes is completed. 

Iamsending the method of theorder of battle and the order of the quartering 
of two regiments, one of infantry, the other of cavalry. As to the quartering 
of a whole army, and the remarlcs on heavy artillery, that will he discussed 
another time, for I have not got the notes here. 
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,LOPENDE LANGS EEN STADT EEN R...ECHTE 
." '. : R.juier; Die Tontsom de S tlJdt te leyden. 

So een fiadt als.~ lagean eeD rivier r~c~tuytlopende van 8 over C 
nacr D; Tis mogelic dë rivj{'r romfolTl de Stadtte doen Ioopen,aUeen.,. 
lie de diéte van een dam gefiopt blyvende,twelc aldus toe fO,ude gaen':, . 

. Men fal graven van E. over G naer~, en van E. over H naer ~,enleggen ' 
een dam aen de bovefyde der Stadt tot E ; en een ande laege zyde,als . 
F; en fo [alt water lopen den wech B H FeE G F p. Hier en fal fon­
der twijftel geen [ebuering gebreken , gemerét al het water daer deur 
moet .. 

Het is kenne1ic hoemen tot Een F in plaets van dammen ooc OuyCen 
[ou connen leggen om fich daer van naer gelegentheyt te dienen. Hel: 
fy om in yCgane de {hoorn recht deur te laten lopen en de [chepen inde 
gracht daer voor te bergen of anders. 

Ooe [allicht te verfiaen fijn hoe het pere tulTchen H en C befonder­
lie gefterét of tot voorftadt aen die zyde van A gebracht [ou eonnen 
worden. 

L 
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A STRAIGHT RIVER RUNNING PAST A TOWN: 
how to divert it ro/md the town. 

If a town like A were situated on a river with a straight course from B via 
C to D, it would he possible to divert the river round the town, heing held 
back oo1y by the width of a dam, which would he thus: From E via G to F, 
and from E via H to F, cuts should he made and a dam should he built above 
the town at E and one below it at F; then the water will run the course 
BHFCEGED. Here there will undoubtedly he no lack of, scouring, since all 
the water has to run this course. 

It is obvious that one might also build sluices instead of dams at E & F 
to use them according to need, either in order that in, time of ice-drifts the 
current should be enabled to flow straight on and the ships might he protected 
in the ditches against it, or otherwise. It will' also be easy to understand that 
the areas hetween H and C might he specially fortified or might serve as a suburb 
of A on this side. 



- 320 -

8z. H. STEVINS Wiftonflich bedriJf X I Boee 

IIANDE HOOFDEN DEl{ HAIIENS. 

Int Il Voorftel van des Eertcloots ftofroerfel , is d'oirfaec verclaert 
waerom voor de mom der rivieren tot verhindernis vande ineomfr der 
fehepen dorpels liggen: Om de fclve te verdiepen legl1tmen twe hoof­
den deur het frrant verre genouch in zee , daer het water in een nacute 
tulTehcn deur lopende,diepte maeét.De gemeene manier van het maec­
fel defer hoofden is int fant te heyen lange palen diemen met gordingen 
:1nmalcander hecht, fulx datter viercante pereken tu{fchen blyvcn, die­
men kiften noemt,weleke met fieen en rijs ge vult zijnde, houden haer 
plaets fondèr wechfpoelen. . 

Het ongeval vande manier defer hoofden is,dat den grom wechfpoe­
lende, de palen om vallen, de kifien daertulrchen breken en het fieen 
weelt drijft. Maer om dien grom te verfiyven, men {jnéè daer in groote 
menichte van ileen cl'een op d'ander , {ulx dattet eyntlie wort als een 
ileenclippe dieper onder water dan de palen lane zijn,waer in het heyen 
een befwaerlic lancfaem eoftelic werc valt, Want de palen onder elc be. 
fet {ynde met een yfel' fehoe, om deur he't fieen te geraken, en boven 
met een r[er beugel , om int heyen niet te fpl yten , worden dicwils int 
heyen ge~roke.n' en dieder incommen {taen rutlChen de freen {onder 
den fand'gen gront te geraken. 

Een ander manier die my veel beter bevalt heb ie ge1ien tot DantGc, 
diens gedaente mette navolgende farm ABC DE F angewefen \vort, 
wefende een vlot van boornen op en an malcander gewrogt , fulx dartel' 
tufTchen cam men de viercante perken diemen met fteen vult, en fyn die 
hoornen ande doorcl'uyGngen fa ingekipt ,dat e inde langde deurgaens 

. malcandcr ge~aken, [onder open heden tufIèhen beyden te weren: On­
der is een houten bodem daer de ileenen op ruilen fonder int fant te val­
len Dit vlot wort gemaeét inde rivier tot een bequallle plaets en gereet 
zijnde, men brenget aldryvende met een flil weerter plaets van het 
hooft, en liggende daer het fyn moet, men worpt de kiften vol fieenen 
en ftna daer me tot op den gumt. Daer na flaetmen de yfpalen daer 
voor. 

De voordelen diemen met defe kiO:en heeft: fyn dufdanig : Ten eer­
ften, den gront onder de kifren wechfpoelen het vlot volgt den gront 
[onder van malcander te gaen of freen te verliefen , en rgene dan inde 

hooehde 
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OF THE PIERS OF HARBOURS. 
In Proposition 12 of the Eerteloois Stofroersel, the cause had been explained 

why bars are present in the mouths of rivers, forming an obstacle to the entry 
of ships. In order to lower them, two piers are built from the beach far 
enough into the sea, between which the water flows in a narrow channel, 
thus scouring deeply. The common method of building such piers consists in driving 
long piles into the sand and linking them with girders, in such a way that 
square areas remain between them, which are ca1led casings, and when filled 
with osiers and stones, will keep in their pIace without being washed away. 

The drawback of this method of building piers is that when the soil is 
washed away, the piles will collapse, the casings in between will break, and 
the stones will he washed away. But in order to stabilize this soil, a large 
number of stones are sunk· there, one on top of the other, so that at last it 
becomes like a roèk deeper below water-level than the length of the piles, 
this making the pile-driving a difficult, slowand expensive job, for the piles, 
each ending in an iron shoe, for them to penetrate through the stone, and 
with an iron sheath at the top, so that they should not split during the pile­
driving, are of ten broken during the operation, and those which fina1ly penetrate, 
stand between the stones, without coming into contact with the sandy soil. 

Another method, which I like much better, I have seen at Danzig; it is shown 
in the following figure by ABCDEF, being a raft of logs fastened on and to 
each other in such a way that square areas are formed in between, which are 
filled with stone, ànd where the logs meet they are so notched that they are 
in contact over their full length, without openings forming in between. At the 
bottom there is a wooden floor, on which the stones rest without falling into 
the sand. This raft is made in the river in a suitable place and, when. complete, 
is carried floating during calm wheather to the site of the pier and when it 
lies where it ought to be, the boxes (caissons) are filled with stones and with 
them sink to the bottom. Then the ice-posts are driven in front. . 

. The advantages' derived from such caissons are these. Firstly, if the soil 
below the caissons is washed away, the raft follows the soil without disintegrating 
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hooc;hd~gebreét, wort daer boven op gewrocht nade maniergelij& 
voorgaende. wer~. . . _ _. . 
. Ten anderen, hier eri valt geen heyige deur fieen , al[oder buyten 
-Ae kiften geen neen ctileght. . '. . 
. : Ten derden, eenigc yfpalcn brekende, Illen heyt ander inde plaecs, 
[onder als ge{eyt is van fieen hindernis te hebben Hoofden veroir{aken 
een rille. Alllkrs, groote rivieren lopende deur verfeheyden killen,ma­
ken ele wel fyn manier van rine) die in malcander commen , maer en 
[yn [00 merckelic ~iet als wanneert al deur een kille loopt. 

DAT Gl{ACHTEN INT SANT DIEPER..,CONNEN 
gegraven lIJordm deur fanttreckil1g ollder water, dtmt in 

droge te gravet1 deurt behulp vall hojing. 
Alfinen int graven der grachten of putten [00 diep comt , dat men 

twater crijcht, [0 iH int gcbruyc, twater uyt te hoofen of malen om int 
L %. droo-

F 
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or losing stones, and what is then lacking in height, can be added on top by a 
method similar to the preceding procedure. 

Secondly, no piles have to be driven through stones, since outside the caissons 
there is no stone. 

Thirdly, if some ice-posts break, others are driven in instead, without (as said) 
any impediment catised by stones. Piers produce a ring. Expressed in a different 
way, large rivers running through different channels, each form their own 
manner of ring, running into one anóther, but they are not so noticeable as they 
are if the river runs completely through a dtannel. 

THAT DITCHES CAN BE MADE DEEPER IN THE SAND 
hy sand~dredging IInder water, instead of by excavation in dry soil by bailing. 
IE, when excavating ditdtes or wells, one readtes a depth sudt that water 

appears, it is usual to bail out tbe water or to remove it with a mil1 in order 
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drooge noch dieper te geraken, te weten fo diep, tot dattet Cant [0 reer 
opwelt, dat men niet meer en wint,en dan hommen op: M aer die de faec 
verftaen, eonnen noch al veel dieper geraken, mits het water daer in te 
laten commen, en het fant onder water uyt te trecken , met reet[chap 
daer toe bequaem, want het water in de gracht fo hooch zijnde, als het 
nevenfiaencle water daer het eertrije af deurdroncken is, fao en cander 
openbaerlic geen welling gefehien , en vervolgens en cander welling 
geen hinder doen. Sulx datmen dan foo diep graven mach tot- dat de 
canten des grachts te fieyl wordende, het neervallende fant weerom 
vervult de plaets vant uyt getrocken fant : Twelc niet en ge[chiet deur 
opwelling(wantter als geCeyt is geen [yn en can)maer heel verkeert deur 
nt'ervalling. Hier ure IS te verfiaen,dat de breedle grachten al[o diepft 
coonen worden : Laet tot opentlicker verclaring A B de breede eens 
grachts [yn ande boveeam vant Cant , C tmiddelfle des felven grachts, 
fulx dat A een Be fyn de fcnoenfche afdakingcn die het Cant int water 
houden can. Laet nu andermael de gracht boven twemael [0 breet [yn 
alfvoren A B was, ie neem van A tot D ,en E tmiddelfie des grachts, 
dit [00 zijnde, 'e kiel {al nu an E twemae1 [00 diep eonnen fijn als an C, 
want de fchoensheytvan C tot E is al de felve getijc van A tot C. 

U yt het voorgaende is kennelic dat een gracht int {ant gegraven, hacr 
meefie diepte int middel can hebben. Ende die dit deur dadelicke ervaring 
wil lien , maeht verfoecken in een tobbe of arider vat gevult met Wlt, en 
claer water ; daermen 'c Cant deur lien can ; want makende daer in metter 
bant diepten, hy fal dadelie lien de breetfte te connen de diepfte worden. 
Daerom Stadtgrachten diemen in fandige gront diep begeert,de {elve diepte 
can int middel Kielfche wij {e diepft geeregen worden : waer deur de dieping 
{oo wel int gedeurich onderhout als in deerfte opmaking behoort int middel 
gedacn te worden; Want de gront daer leegft wordende, het Cant fchld: hem 
felven op beyden {yden rotte natuerlieke {ehoensheyt diet een tijt lane be­
houden can. Maer ande canten fant te treeken, en brengt geen behoorlicke 
diepte noch daer noch inde middel vant kiel. 

Merd noch een fwaricheyt die {ulke gra.chten connen onderworpen zijn· 
te weten alfe by rivieren liggen die haelle1ie veel hoger watTen als twater va~ 
de gracht. Sul.ke rivieren eonnen het fant Idoen opwellen dat niet en welde 
doem ent met een leegh rivierwater uyt groef. Sgelij;,r can ooc weervaren an 
grachtendiehaefteliJc leegeafloopen eer da.n 'twater daer het omftaende 
eertrijc me deurdroncken is. Daerom al{men fulx bevint te gebeuren, men 
mach dcncken dattet om bekende oir{akcn ge{chiet. 

Eynt flant II Bou. 
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to get deeper into dry soil, i.e. until the sand rises so much that nothing more is 
gained, and then the work is stopped. But those who know their job may attain 
much greater depth still by letting the water enter and dredging the sand under 
water, with theproper instruments, for when the water in the ditch is as high 
as the adjacent water, with which the earth is permeated, obviously no rising 
can take place, consequently this rising cannot form an obstacle. Thus one can 
dig until the sides of the ditch becoming too steep, the sand falling down 
replaces the excavated sand. This is not caused by rising-up (for, as stated, this 
cannot occur), but on the contrary by falling down. From this it will be under­
stood that the widest ditches can thus become the deepest. For a better explanation 
let AB be the width of a ditch at the top of the sand, C its middle, so that 
AC and BC are the gradients which the sand can have in the water. Nowagain 
let the ditch at the top be twice as wide as the above AB, say from A to D, and 
let E be the middle of this ditch; this being so, the channel at E can now be 
twice as deep as at C, for the gradient from C to E is identical with that from A 
to C. 

From the above it is obvious that a ditch cut in sand mar. have its greatest 
depth in the middle. And he who wishes to observe this by practical experience, 
may try it in a tub or other vessel filled with sand and clear water, through 
which the sand can be seen; for when he makes a cavity there with his hand, 
he will see in practice that the widest will become the deepest. Therefore town­
ditches being desired to be deep in sandy soil, this depth can be obtained 
greatest in the middle, in the manner of a channel; in view of which the dredging 
should be performed in the middle at the start as weIl as during constant 
maintenance. For the soil becoming lowest there, the sand will settle on both 
sides to the natural gradient which it can keep for some time. But dredging 
sand at the sides wiIl not give proper d,epth, neither there nor in the middle of 
the channel. 

Note yet another difficulty to which such ditches may be subject, i.e. if they 
are near rivers which rapidly rise to a much higher level than the water of the 
ditch. Such rivers may cause the sand to rise which did not rise when dredging 
took place at low river level. This may also happen with ditches which run off 

. quickly before the water that has permeated the surrounding earth. Therefore, 
if this is found to be the case, one should bear in mind that this is due to 
known causes. 

End of Book 11. 
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CHAPTER VII 

THE DRAINAGE MILLS 
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1. INTRODUCTION 
It is still an open question as to when the windmill came to Western Europe. 

Our first definite data go back to the latter part of the twelfth century in Eng­
land, France and Flanders. During the thirteenth century the windmill penetrated 
to the. Low Countries. The legal right to tax 'the use of wind was then debated 
and manY a lawsuit of this period deals with the quarrels between millers and 
their masters as to the right to insist on official permission to erect such mills. 
By . the thirteenth century these matters 'were more or less settled and maay a 
monastery or lord of the manor derived !lome income from windmills, asthe 
documents go to show. By the end of the thirteenth century the windmill was a 
fairly common prime mover in the Netherlands for the Count Floris V signed a 
document laying down the tariff for windmills and watermills in general for the 
town of Haarlem (1274) 1). 

These windmills were at first corn mills, but gradually they became rea! prime 
movers, being applied to all kinds of tasks, even for hoists in certain mining 
distiicts. Their home was, however, the flat coastal region along the North Sea. 
Here the drainage of higher swamps and moors had proceeded rapidly and by 
the turn of the fiftheenth century areas that lay below ebb-tide and therefore could 
not be drained by natural flow, were embanked and drained. The windmills found 
a new task and they were applied to the drainage of the polders in the fourteenth 
century. And though treadmills and horse-gins still pumped the larger part of the 
water from the district of Rijnland in 1570, by 1600 the drainage-mill led, and 
remained the leading drainage pump until quite modern times. The Archimedean 
screw or tun-mill was aIready displacing the sèoop wheel in the seventeenth 
century. 

We hear about a drainage(?) mill in Brièlle 2 ) in 1394 (which was more prob­
ably a tide-mill turning the mill-stones) and the dike-reeves of Delfland went to 
Alkmaar (between March 1, 1406 and June 16, 1408) in order to inspect "the 
water, which Florents van Alkemade and Jan Grietehzn thrów out with the mill". 
The first drainage mill must therefore have been built before that date, but a 
good deal of thought had to be expended on its construction before it could 
really be considered efficient. 

It would seem from recently discovered documents that the first drainage mills 
were t()wer mills. Such a tower drainage J1?ill was built in the polder Oud-Reijer­
waard in 1438, an octagonal mill usually called the "OldMill" in these documents. 

1) G. Doorman, Octrooien voor Uitvindingen in de Nederlanden in de 16e-18e eeuw, 
's-Gravenhage, 1940, 61-64. . 
G. Doorman, Techniek- en Octrooiwezen in hun aanvang, 's-Gravenhage, 1953. 32-37 
K. Boonenburg, De Windmolens, Amsterdam, 1949. 
F. Stokhuyzen, The Dutch Windmill, Bussum, 1962. 

2) Van Mieris' Groot Charterboek, 3rd vol., 610. 
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Fig. 20. Cross-section Of a typical wiPwatermolen 
of the 18th century (Van Zijl, Molenboek, 1761) 
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Between 1438 and 1453 the "New Mill", a windmill of the wipmolen type was 
added to it to drain the region southeast of Ridderkerk. 

It is usually maintained that the first drainage mill of the wipmolen type was 
built in 1430 for the Bonrepas polder naer Schoonhoven. A carefui study of the 
documents in the State Archives revealed that on May 13, 1430 Jacoba van 
Beieren and Philip of Burgundy issued a charter to the Krimperwaard, which 
allowed that district to put its drainage problems in order. This was no easy task 
for on March 14,1550 the emperor Charles V commanded the bailiwick of 
Schoonhoven (which embraced the villages of Bergambacht, Stolkwijk, Haastrecht, 
Vlist, Bonrepas, etc.) to take the necessary steps to remove such high trees, etc. 
which imperilled the proper functioning of drainage mills about which the in­
habitants had already frequendy complained "during the last hundred years". 
This indicates that these drainage mills were built between 1430 and 1450. The 
Bonrepas mill was built in 1449 3) and served the polder weIl for over a century. 
By the end of the fifteenth century the wipmolen had proved its metde, there 
were no less than 17 of them in the region of the VHst. New drainage mills were 
going up in many other parts of the country too in this period.4) 

The sixteenth century saw many new applications of the windmill. Cornelis 
Dircksz Muys invented a drainage mill driving an inclined shaft (1589), on 
which was an Archimedean screw. The tjasker, for many centuries popular in the 
province of Friesland, is probably derived from this· invention. Cornelis Cornelisz. 
of Uitgeest invented the wind-driven sa~-mill (1593) and the edge-runner mill 
for crushing oil seeds (1597) and thus by 1600 windmills were used in the Low 
Countries for the sawing of timber, the hulling of rice, fulling, the crushing of 
oil seeds, the grinding of pigments, snuff and mustard, and the manufacture of 
paper. 

Certain districts were favoured by nature. The banks of the river Zaan, west 
of Amsterdam, formed a flat country with favourable strong winds and an easy 
approach via the Zuyderzee and from Amsterdam; and it was here that the main 
industrial district of Holland arose. By the end of the seventeenth century it 
contained no fewer than 900 windmills (all drainage mills induded); other in­
dustrial districts deriving their power from windmills were to be found around 
the towns of Amsterdam, Leiden, Rotterdam and Dordrecht. Many towns had 
windmills built on their city-ramparts and fortifications so as to provide the 
necessary power for raising water in times of war.5) Altogether the United 
Provinces must have had some 8000 windmills, 2000 of which survived in 1900. 
Only 991 were still in existance in 1960, 397 drainage mills and 594 industrial 
and corn mills, and many of them in a damaged condition. 

The oldest form of the windmill was the post mill, a box-like timber body, 
. carrying thesails and containing the machinery. This body was mounted on a 
massive oaken upright post on which it could turn. lts weight was taken by 

3) Archief der heerlijkheden Cabauw en Zevender, inv. no. 109, State Archives for the 
province of Utrecht. 

4) G. Doorman, Octrooien voor Uitvindingen in de Nederlanden uit de 16e-18e eeuw, 
's-Gravenhage, 1940, 61-62. 
G. Doorman, Techniek en Octrooiwezen in hun aanvang, 's-Gravenhage, 1953, 30-31. 

5) A. F. de Graaff, Leidse windmolens vóór 1600, Kroniek van de Vriendenkring van 
het Rembrandthuis, Vol. 17, 1962, 3-12. 
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diagonal quarter bars monised into it about half-way up. The miil could he 
turned to the wind by means of a fail pole fastened to the sheers be10w the 
lower floor and passing downwards through the ladder, but the effort required 
to . turn it round was considerable. It seems that the post mill was an adaptation 
of the· watermill to circumstances where wind was available and water-power 
was not.6) 

In the Low Countries a new type of post mill, the wipmolen (see Fig. 20), was 
developea in which the post was no longer solid but hoilow, thus accommodating 
the upright shaft by which the energy derived from the wind was transmitted ro 
machinery be10w in the fixed body of the miil. This was the most popular 
drainage mill in the days of Stevin and long -af ter, though it was also used for 
industrial purposes such as paper, oil seeds, timber and paint. The "tower mil!" 
had a fixed tower of timher or brickwork which enabled more floor space to be 
devoted to machinery and grain storage. The top or "cap", carrying the sails, wind-
shaft and brake wheel only, was turned to face the sails into the eye of the wind. ' 
Timber-built tower miils were usually' octagonal but . sometimes hexagonal; 
masonry towers were either circular, ten-sided or twelve-sided. 

In the Netherlands this type of windmill is mentioned in a deed of October 5, 
1451 by William, Lord of Bergh, who set apart a percentage of the profit of each 
of liis mills for a hospita!. One of these· mills is still in existence at Zeddam (A. 
P. van Schilfgaarde, Het archief van het Huis Bergh). Two tower mills for 
draining the Polder Oud-Reijerwaard w~re built in 1438 and the accounts of the 
deputy for this polder for 1513/1514 prove that circular tower mills were in use 
rhere. 

These then were the three types of mills in cOmInon use in the days of 
Simon Stevin. The industtial miil was not invented by Lief Jansz Andries van 
Moerbeek, a Fleming, 'as usually claimed, but he was the first to process oil seeds 
in a "square mill", probably a wipmolen though local tradition has it that this 
was a post mil!. Tower rriiils became more frequent in the latter half of the six-
teenth century. - -

When adapted to the pumping of water and to drainage or scouring, the 
machinery was designed to tránsmit the revolution of the sails to a vertical scoop 
whee1. In principle this machinery would consist (Fig. 21 and Plate III) of the 
following parts: . 

B is the windshaft (molenas, bovenas, wie cas (Stevin» which is turned by the 
sails. These sails may already have had the "double curvature" or zeeg, which is 
shown in the patent of Cornelis Dirckz Muys of October 31, 1589 as weIl as in 
an etching by J. v. d. Velde of 1617 7 ); it was also prescribed for the Beemster 
mills, and bècame common practice by the eighteenth century. We have, however, 
no idea just how frequently this new type of sail was used by Stevin' s contempo­
raries. In his calculations Stevin correlaies the wind pressure with die width of 
the sails which holds only for flat sails. The windshaft rests with its neck jour­
nal on the neck bearing H (halssteen) which is borne by the breast beam P 

8) Rex Wailes, Windmills in England, London, 1948. 
7) See H. Martin and G. J. Veenstra, Het Huis Oud en Nieuw, 1918, 283. 
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Fig. 21. The machinery of ti dràinage milt (simplified) 
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(windpeluw) and with the tail journal D (prop) on the tail hearing B 
(pensteen) which is supported in its turn by the tail balk F (penbalk). On the 
windshaft is tbe brake wheel (bovenwiel, aswiel, kamwiel) C, a toothed wheel, 
the cogs of which engage the staves of the wallower S (bovenschijfloop, lantaren­
wiel, bovenbonkelaar) which is attached to the upright shaft K (koningsspil, mo­
lenspil). The shaft K revolves on a top journal I (bovenijzer) in the centre beam 
1] (ijzerbalk) and on a thrust journal or pinde L (onderijzer) in the rode balk at 
the bottom M (pot). The wallower S driven by the brake wheel turns the up­
right shaft which turns the crown wheel N (benedenschijfloop, benedenbonke­
laar) and thus the pit wheel 0 (onderwiel, spoorwiel). This is connected with the 
scoop wheel (scheprad, waterwiel) R through the horizontal scoop wheel shaft 
(wateras) W. In order to keep the pit wheel dry it is enclosed by a timber-lined 
pit A not detailed in the drawing. 

The scoop wheel turns between the two closely fitting vertical walls (krimp-
wanden) of the wheel pit, in which the curved bottom or wheel race (opleider) , 
closely follows the circumference of the scoop wheel. When the mill turns the 
water of the inner level is raised and the water gate (schoep or wachtdeur) is 
opened which gives into the high water. As the supply of water stops this gate 
is closed by the pressure of the water on the other side. This vertical scoop wheel 
was the principal means of raising water with wind mills in the days of Simon 
Stevin. They usually had 16-24 floats, sometimes inclining slightly backwards, 
but more of ten radial. The water was· usually raised 4-6 feet only and greater 
heights could only be achieved by a series (gang) of drainage mills, each receiving 
the water from the preceding one and raising it to the next. 

Simon Stevin's inventions are largely concerned with the design of a scoop 
wheel revolving slowly and having a smaller number of much wider floats, raising 
the water but a few feet, like the conventional scoop wheel, as we shall see. He 
tried to make his scoop wheel fit closely between the walls of the wheel pit by 
attaching flaps of leather to the rim of the wheel, which were to prevent the 
water from flowing back between the wheel and the vertical walls. 

Tbe introduction of the Archimedean screw, either the screw and its cylinder 
revolving (Hendrik Stevin's tonnewentel) or the screw alone (Hendrik Stevin's 
gootwentel) gradually ousted the scoop wheel from' many drainage mills and 
this may be one reason why Simon Stevin's invention did not have the success 
hoped for, apart from his apparent inability to translate some of his constructional 
ideas into reality. Still the very large scoop wheel he advocated made it necessary 
to house it in an extra large pyramidal lower part of the wipmolen, the upper 
part of which then became larger but lower, as he was loth to change either the 
span of his sails or the slope of the wind shaft. 

2. STEVIN'S CALCULATIONS OF WINDMILLS 
Stevin would not be Stevin if he did not illustrate his ideas on windmills witb 

calculations,(wercking met ghetalen) and if he did not link them with his ideas 
of mechanics and hydrostatics. This makes his calculations of windmills unique 
in the sixteenth century. 

Let us take his first example, the Zuyt Nootdorp mill "arranged according to 
the old manner", on which he gives the following data, using throughout all his 
calculations the "Rhineland root" of 314 n1m;: . 
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Length of the sails . 
Width of the saiIs 

. Number of cogs of the brake wheel 
Number of staves of the wallower . 
Numberof staves of the spur wheel 
Number of cogs of the driven wheel 
Radius of the scoop wheel 
Width of the floats . 
Immersion of thè floats . . . 

. Difference between the high water and the low water level . 
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40 112 feet 
8 1/4 feet 

44 feet 
13 feet 
10 feet 
52 feet 

lt 31/4 feet 
bl 29/24 feet 
hl 4/3 feet 
h2-hl . 4 feet 

The first problem Stevin now wants to solve is: what is the total weight of the 
water acting on thescoop wheel in the centre of gravity of the low-water side 
of the wheel? 

Stevin imagines a float, vertically immersed in· the water, which on the low­
water sidè reaches 4/3 feet from the bottom of the float (BC) and on the high-water 
side 4 feet higher (BG).l) For the low-water-Ievel the centre of gravity of the 
pressure is in D (BD = 1/3BC), for the high-water level in H (BH = 1/3 BG). 
As the width of the float is 29/24 feet, according to the propositions 11 and 18 of 
the Hydrostàtics 2) the force in D is equal to a weight of 29/24 X 413 X 2/3 

= 29/27 cubic feet of water and the force in H, equal to the weight of '1.9/24 X 
16/3 X 813 = 464/27 cubic feet. 

He now asks himself what further force should act in D in order to equilibrate 
the scoop. He first transforms the force of the high-level water acting in H inta 
one acting in D which would have the same effect on the scoop wheel. As AH = 
81/4 - 16/9 = 215/36 feet and AD = 31/4 - 4/9 = 263/36 feet, this force accord­
ing ta Proposition 1 of The Art of Weighing is equal to the weight of 215/263 X 

. 464/2 = 3034/216 cubic feet of water. Taking the weight of one cubic foot of 
water to be equal to 65 Ibs, the result is expressed as 913 Ibs. As the pressure 
exerted by the low-Ievel water on the float is 29/27 X 65 = 69 Ibs, the force 
required, actingin D, turns out to be 844 Ibs. 

In modern terminology Stevin first calculates the moments of the forces with 
which the high-level and the lowclevel water act on the shaft of the scoop wheel. 
The difference is formed by the moment of the force which the drainage mill 
should exert on thè float. IE we take the length of the float to be lt, its width bl, 
the specific gravity of the water s, the depth of immersion of the float in the low­
level water hl and in the high-level water h2, the resultant moment relating to 
the shaft of the scoop wheel is: 

Ml = 1/2 bls (h~ d2 - h~ dl) __ .. _ . _ (1) in which formula 
dl = lt - 1/3 hl and d2 = lt - 1/3 h2. 

Stevin now calculates a force acting in D and having a moment M1 related to 
the shaft, which is therefore -Ml/dl. 

Now before he can caIculate what pressure per square foot of sail will yield 
this force wanted at D he has to go into the problem of how many revolutions 

1) See the figure in the text, p_ 1-
2) Cf_ VoL I of this edition, p. 420 and p. 465. Proposition 11 gives the pressure on 

a rectangular bottom plane, whose highest side is in the water's upper surface .. Proposition 18 
shows where the centre of pressure is located. 
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the sails have to make for one revolution of the scoop wheel (Proposition 2). 
Considering the number of cogs and staves on the different wheels he finds 
52/10 X 13/44 = 676/440 revolutions. He expresses trus in the words "patients shall 
be multiplied by patients (the number of staves' of the Wallover with the number 
of cogs of the driven wheel) and agents with agents" (the number of cogs of 
the brake wheel by the number of staves of the spur wheel) and then take the 
ratio of the two. 

This result wil1 then al10w him to calculate the pressure on each square foot of 
sail (Proposition 3). If sails and scoop wheel revolved at the same rate, the total 
pressure of the wind on the sails would he equal to a force acting on the float at a 
di stance of half the length of a sail from the shaft of the scoop wheel. Tbe force 
of 844 Ibs acting at 263/36 feet from the scoop wheel shaft is equal to one of 
304 Ibs at 20 1/ .. feet distance from the same shaft. But as the sails revolve 
676/440 times as of ten as the scoop wheel in a given period, the force on the 
sails need only be 440/676 X 304 : 197 Ibs. As the total surface of the floats is 
1136 112 square feet this amounts to about 2.3 ounce per square foot of sail. 

In' a generalised form we get the fol1owing formula: If Kl and K2 he the number 
of cogs of the driven wheel and the brake wheel and Sl and S2 the number of 
staves of the spur wheel and the wallower the ratio of the revolutions of the sails 
and the scoop wheel shaft is n = Kl s2IK2 Sl. If the sails have a length 12 and a 
width b2 and if the pressure of the wind is W, then the moment of the force of 
the wind on the sails relative to the windshaft will he: 

M2 = 4 12b2W X 1!2l2 = 2 122 b2W 
As we want Ml to he equal to nM2 we find 

W = lln X Mt/21~b2 (2) 

the formula expresses the value of the force of the wind counterbalancing the 
pressure exerted on a scoop immersed vertical1y in the water. 

Stevin now calculates (Proposition 4) with what force the cogs press on tbe 
staves and he finds the amount of water displaced by one revolution of the sails 
(later called waterkrul to distinguish it from the amount displaced by one turn 
of the scoop wheel) (Proposition 5). 

His reasoning is as fol1ows: 
A float during one revolution of the scoop wheel completes a volume equalling 
n l/bl, the part that emerges from the water a volume n (lt-ht)2b1. During one 
revolution of the scoop wheel, therefore, a volume equal to n bihi (2 lt-ht) is 
ejected, hence during the revolution of the sails l/n n blbi (21t-hl). Stevin here 
neglects the volume of the floats themselves and the water that flows back between 
the scoop wheel and the wall of the race. 

When ca1culating the volume of water displaced by one revolution of the 
scoop wheel Stevin proves that he is familiar with the so-called "hydrostatic 
formuld' which is still used today in investigating the efficiency of a scoop wheel 
It is based on the consideration that the flow and turbulence caused by a scoop 
wheel is negligible and that therefore the calculation can be based on hydrostatic 
laws. Stevin's result is identical with the formula, used for many centuries: 
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Vo = :n; [(PI - (l1-hI)2} bI inwhich 
Vo = Total volume of water ejected 
lt = Radius of the scoop wheel 
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hl = Depth of-immersion of the scoops 
bI = Width of the scoops 

This formula usuaUy gives values which aretoo high. On the. other hand the 
values adopted by Stevin for the depth of immersion of the floats (generally 16") 
seem very low. . 

This practical formula would no longer hold if there were a strong flow near 
the scoop whéel andif at high velocities of this wheel large amounts of air were 
enclosed in the compártments of the wheel These twO as weU as other factors 
limit the output of scoop wheels, which does not increase, as modern tests 8) have 
shown, when the circumferential velocity exceeds 6 V hl ft/sec (h, expressed in 

. feet). This was, however, of ten the case in the period we are discus sing. The ve1o­
city of the scoop wheel was usually measured indirectly by the millers of those days 
by counting the number of sails or enden passing a certain point per minute, just 
as modern millers are ·wont to do. From the number of revolutions of the wind 
shaft they could deduce the number of revolutions of the scoop wheel. . 

We are now able. to calculate .various . data on ancient drainage mills provided 
weknow sufficient details of their construction. If we refer to die specifications of 
the drainage mills contracted in 1607. to drain the Beemster polder (province of 
North Holland) 9) we. find that their brake wheels had 52 cogs, their wallowers 
18 staves, the crown whee1 16 staves .and the driven wheel 66 cogs .. The ratio of 
the radial velocities ofscoop-wheel shaft and windshaft must have been 0.70 : 1. 
The. scoop wheeI was 17' high and l' wide, me depm of immersion of me flaats 
was !o be .2', the difference between the water levels was about 3'. TheoreticaUy 
some 77.7 cubic feet of water were ejected per revolution of the scoop wheel. 
The maximum capacity of the scoop wheel would have been reached at a circum­
ferential velocity of 500 ft/min of this. wheel, i.e. at 9.4revolutions per minute 
of the scoop-wheel shaft and 13.5 of the windshaft. The miller would have ex­
pressed. this velocity in the terms "54 enden/minute". At such a speed the capac­
ity would have been. 700 cubic feet of water per minute, the. energy needed 
would have been 10 HP on the. scoop wheel shaft. 

Probably the depthof immersion of the flaats will have exceeded 2' quite 
frequently. If we take this to have been 2~6" in wet periods, the maximum capacity 
of tbe scoop wheelrunning at "60 enden/minute" must have been 950 cubic feet 
of water per minute. Hence the statement made by Leeghwater 10), that octagonal 
tower mills had a capacity of 1900 cubic feet per minute, which figure he based 
on rather crude water-gauge readings, must be considered over-optimistic, the 
more so as his pampblet was designed to interest bankers and to raise money 
for bis project.. . 

. Stevin tried to calculate the minimum wind pressure needed to move his scoop 
wheel, but he failed to relate the wind velocity to the energy available on the 

8) Ir. A. Havinga, Proefnemingen met een scheprad.model (Kon. Instit. v. Ing., 's-Gra­
venhage, 1935, 31 pp.). 

9) J. Bouman, Bedijking, opkomst en bloei van de Beemster, Purmerend, 1857. 
10) J. A. Leeghwater, Haarlemmer-Meer-Boek, 1641, par. 80-82. 
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scoop-wheel shaft, for in his day there were no means of measuring the speed 
of the wind. 

Strangely enough the standard works of the Dutch millwrights of that cen­
tury 11) contain nothing but structural details. Possibly coen millers were not so 
interested in the maximum output of their mills since they could organize their 
work, and the only early attempts at the calculation of windmill capacities concern 
drainage mills. We have plenty of eighteenth century publications which claim 
to be "mathematical and mechanical calculations on drainage mills" 12), but none 
were based on actual practical tests. Apart from the rough estimate made by 
Leeghwater and mentioned above, more exact data are few and far between. 

Measurements comparing a drainage mill turning a scoop wheel and one 
turning three Archimedean screws were made near Leiden in 1763 13); we have 
a report on the output in cubic feet of water of four drainage mills near Rotter­
dam measured in the years 1774-1776 14) and another comparing theefficiency 
of scoop wheels and Archimedean screws in the years' 1821-1824.15) They all 
suffered from the fact that accurate measurements of wind velocities were still 
beyond the engineers of those days. 

On May 31 and June 14, 1759, John Smeaton 16) read a most important paper 
to the Royal Society when, continuing his report of the water wheels he discussed 
experiments on windmills and different forms of sails. He made them on labora­
tory scale with windmill-models having a: span of about 3 1/2 feet. "In trying 
experiments on windmill-sails, the wind itself is' tOD uncertain to answer the 
purpose, we must therefore have recourse to an artificial wind." He thus avoided 
taking the irregularities of the flow of the wind into account, though he published 
a table which gave a rough scale of winds expressed in feet per second. Ris ex­
periments certainly established the changes of the brake shaft capacity of a known 
mill with the velocity of the sails and the shape of the mill but said little on the 
actual windshaft capacity of windmills. For this Smeaton lacked the proper in­
struments and even units to express this energy, though he may have used some 
type of wind-gauge, which he standardized on his whirling tabie. 

However, Smeaton took Stevin' s primitive testing method a step further and 
he made an attempt to evaluate the energy output of a windmill in this way: 
"Desaguliers makes the utmost power of a man, when working 50 as to be able to 
hold it for some hours, to be equal to that of raising a hogshead (63 ale gallons) 
of water ten feet high in a minute. When working at a mean rate, the 30' (en­
!arged) sai! will be equal to the power of 18.3 men, or of 3.66 horses; reckoning 
5 men to a horse; whereas the effect of the common Dutch sails, of the same 
length, will scarce be equal to the power of 10 men, or two horses. 

11) P. Linperch, MooIe-boek (1727). 
J. van Zijl, Groot Algemeen Molenboek (1776). 
Van Natris, C. van Vuuren and J. Polly, Groot Volkomen Moolenhoek (1734/6). 

12) F. W. Conrad, Omtrent eenige werktuigen tot het opbrengen van Water, Verspreide 
Bijdragen, Amsterdam, 1849, 165-178. 

13) J. Noppen, Rapport van Proeven gedaan op de werking van een Vijselmolen en een 
Scheprad-Molen staende aan de Westvaart onder Haserswoude (Leiden, 1765). 

14) B. J. Douwes, Verhandeling over de proporties tftSschen de vermogens der gewone 
watermolens werkende met een staand scheprad en de nieuwelings door Gebr. Eckhardt uit­
gevonden hellende schepradmolens Cs·Gravenhage, 1779). 

15) Nieuwe Verhandelingen Bat. Genootschap vol. IX, Rotterdam 1844, 1-80. 
16) John Smeaton, Phil. Trans. Royal Society, 1759, vol. 11, 138-174. 
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That these computations are not merely specu1ative, but will hold good when 
applied to works in large, I have had an opportunity of verifying; for in a mill 
with the enlarged sails of 30 feet, applied to the crushing of rape seed, by means 
of two runners upon the edge, for making oil, I observed that when the sails made 
11 torns per minute, in which case the velocity of the wind was about 13 feet in 
a second, the runners then made 7 torns in a minute; whereas 2 harses, applied 
to the same two runners, scarcely worked at the rate of 31/2 turns in the same 
time." 

Bernoulli and Euler continued such calculations. 17) Smeaton says that the 
common Dutch windmill of the eigthteenth century had a span of 100 feet (i.e. 
sails of 50 feet) and a windshaft same 45-50 feet above the ground but this holds 
true for the larger mills onIy. He may have been unaware of the fact that the 
Dutch millwrights used the houtvoet of 283 mmo But even then, mills with a 
span of 90 English feet were rare at that early date. 

According tO SmeatOn's calculations it would have an energy output of same 
10 HP, afigure which does not agree with modern measurements. The smaller 
Dutch windmills with 24-foot sails were found to give 4.5 HP in a 20-mile wind. 
An interesting set of data was obtained with an aId drainage mill of the larger 
type, built in 1648.18) When pumping 1250 cubic feet of water per minute against 
a head of 6 feet and an average wind velocity (constant over areasonable period 
of time) of 18-20.1 miles per hour, measured at a height of 79 feet, it proved 
to produce 40 HP on the windshaft, the actual output being only 15.6 (water) 
HP (39%). Therefore 61 % of the energy on the windshaft was lost in trans­
mission and hydraulic torbuience, and this hydraulic factor certainly outweighed 
the losses in transmission by the primitive machinery. 

Data obtained from other Dutch drainage mills in the Alblasserwaard 
(Waterschap De Overwaard) again point tO the fact that the aId eighteenth cen­
tury windmill needed a wind of 18-20 miles per hour (measured at a height of 
66 feet) to displace an amount of water equivalent to 10-12 (water) HP and 15 
(water) HP at the utmost. The energy available at the scoop-wheel shaft was 
nearly double this amount and that at the windshaft same 12 % higher. 

Nor were drainage mills in the days of Stevin exceptionally low in energy 
output. If we take a post mill with one set of stones such as that specified by 
Beyer 19) which is very similar to the cam mills depicted by the Dutch painters of 
the sixteenth century we find that the brake wheel had same 72 cogs, the wallower 
onIy 9 staves, the span of the sails was 64 feet. Taking the millstones (5 feet in 
diameter) to revolve 120 times per minute (the usual speed) we find that the 
brake energy of this mill must have been 6-10 HP, an output which agrees with 
that we found for the drainage mills of Stevin's day. This low energy output is 
intimately linked with the primitive gearing of these ancient mills and the hy­
draulic energy losses in the scoop wheel pit. 

As to the first factor, we do not understand why the ancient millwrights of the 
seventeenth century restricted the number of staves on their wallowers, which was 
aften as low as 9 or 10, sa that they were unable to transmit more than 10 HP, 

17) See also Johan Lulofs, Wiskundige en Werktuigkundige beschouwingen der Wind­
molens, Verh. Holl. Maarsch. d. Wetenschappen 11, 1755, 525-621. 

18) Prinsemolenboek, Wageningen, 1942. 
19) J. M. Beyer, Theatrum machinarum molarium, Leipzig, 1735, Taf. 25. 
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or at utmost 12 HP. The transmission must have been irregular and rough and 
the linear velocities of the cogs and staves had to be restricted and high tooth 
pressure avoided. More efficient gearing was gradually developed by the Dutch 
millwrights in the course of the 17th and 18th centuries. Stronger materials for 
gear wheels, such as box wood, were introduced. Cast iron was still frowned upon, 
its quality remained doubtful for a long time; though Smeaton introduced the 
use of cast-iron in mill-work, its use in windmills spread slowly. Wooden cogged 
wheels and pinions had, however, the advantage of damping vibrations much 
better than the later cast-iron parts did, and there was no stringent reason to 
depart from their use as their design improved. 

In fact, the windmill remained essentially a timber structure, which was limited 
by its size to a capacity of 50-60 HP on the windshaft when charged to the utmost, 
and 30-40 HP under normal circumstances. 

As to the main energy loss, this was due to the strong turbulence of the water in 
the scoopwheel pit and the foam formation. When the rather small scoop wheels 
of Stevin's day "beat" and "threwout" the water (Dutch engineers use the words 
uitslaan and uitwerpen for such raising of water) at great velocities (soon ex­
ceeding the fatal limit of 6 'Ij hl feet per second, this was unavoidable. Stevin 
though only applying hydrostatic theories, must have realized the resulting waste 
of energy, and this realization may be at the bottom of his application of scoop 
wheels (with leather flaps) wide enough to fill the entire width of the pit but 
revolving more slowly at a given number of revolutions of the sails per minute. 
Why he was indined to diminish the number of floats is not very dear. 

In reading Stevin'sessay on drainage mills we should remember these limita­
tions and judge his proposals accordingly. 

3. STEVIN'S IMPROVEMENT OF WINDMILLS 
When reading this essay, we should also remember that it is a mere draft, 

which was found amongst the notes and unfinished manuscripts of the author. 
Taking into account the contents of the patents granted to Stevin, his nûtes on 
cogs and staves, and the correspondence on the mills he built, we feel that the 
ultimate essay Stevin wanted to publish was one in which he was going to prove 
that these inventions were most efficient. The careful indication in the case of 

Old design New design 

Zuyt 
Nootdorp Sarlois Escamp Stolwijck 

(1) (10) (14) (15) 

Length of sails h . 40 1/2 33 1/2 33 1/2 40 
Width of sails b2 8 1/4 71f2 10 9 1/2 

Radius of scoop wheel tl 81/4 7 1/8 8 10 1/6 

Width of float bl 29/24 11/4 3 1/2 3 1/ 2 
Immersion of float hl 4/8 11/2 22/3 4 1/ 6 

Difference of water level h2-hl 4 4 1/ 8 3 5/ 6 4 
Momentum Ml 6161 6825 22282 39142 
Ratio revolutions sails/floats n 676/440 882/510 183°/251 1957/308 

Wind pressure W . 2.4 3.7 3 3.25 
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Fig. 22. Probable arrangement of Stevin's windmills. 
each mill whether itwas or was not constructed "accoi'ding to the new design" 
shows the ultimate purpose of the essay. Let us, therefore, tabulate a few of the 
data given by Stevin on this point. 

Stevin does not bother much in his calculationsas to whether the dimensions 
are correct. He uses "feet" for reallength, but also for areas and foot-pounds (Mü 
and ounces for pressure like W (ounces per square feet). When comparing the 
data we find that equal lengths of sails show a slightly greater width of sails ac­
cording to the "new design", but the floats of the "new design" àre both signific­
antly wider and also dip much deeper, this is repeatedly claimed by Stevin. 

Also the ratio between the revolutions of the sails and the scoop wheels has 
greatly increased, i.e. for an equal number of revolutions of the sails the scoop 
wheel now turos much more slowly. 

In his calculations Stevin constantly takes a certain predetermined wind pressure 
W and then calculates the ratio n. He then finds the number of cogs and staves 
for the different gearwheels of his drainage mills. Thus for the Escamp Mill (our 
no. 14) taking Kl = 47, St = 12 and S2 = 16 he finds the value 21 for K 2• This 
does not fit in with the formula n = Kls2/K2h which held for the old system. 
but with n = Kl K2/ Sl S2. 

--
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This goes. to show that Stevin puts a lantern wheel on the windshaft (schijf­
loop aan de wiecas) which we have termed "head wheel" (Fig. 22). Rence he 
regularly speaks of the "lantern wheel on the windshaft" instead of the "wallower" 
(bovenschijfloop), which expression he reserves only for the lantern wheel on top 
of the upright shaft in the old design mills. The probable arrangement is shown 
in Fig. 22. It is doubtful whether he could have found conical lantern-wheels as 
illustrated in his patent of 1589 (Fig. 12) strong enough to transmit the energy 
from windshaft to upright shaft. We find all the characteristics of his inventions 
in the figures given by Stevin for the new mills. 

What we do not learn are the reasons . which prompted Stevin to design this 
new form of transmission. In his essay he does not stress the fact that the new 
mills would be able to throw out more water in a given period of time than did 
the old ones, though this is said in some of the testimonials he had laid down 
(Appendix II). Perhaps he believed that the ratio Ml/W would speak for itself, 
it is much larger in the "new" mills. Stevin's efforts had few practical results. Ris 
scoop wheel was forgotten in the general· struggle between the scoop wheel and 
the Archimedean screw, though later millwrights certainly made larger scoop 
wheels which may be due to Stevin's propaganda. The conical form of the wallower 
was also soon forgotten. None of the important handbooks for millwrights written 
in the Nethedands in the eighteenth century such as Linperch, Van Zijl, or Van 
Vuuren and Polly mention Stevin's construction of a conical lantern wheel on 
the windshaft and a cog wheel on the upright shaft, nor did bis design of the 
Hoats of the scoop wheel have any success, but this does not diminish his merits 
in drawing on hydrodynamics, hydrostatics and mechanics to establish and defend 
his inventions and in trying to give a mathematical foundation to his calculations. 
We should not forget that even in the days of Galileo and Descartes, applied me­
chanics was still concerned only in trearing the classical devices which the Greek 
authors had already discussed and the attempt to calculate so complicated a me­
chanism as that of a drainage mill, fruitless though it may have been, deserves 
high praise. 

4. HlS CONTEMPORARlES' REACTlONS 
Stevin was not always fortunate in his new experiments. This is illustrated by 

the history of the new miU he built near Ijsselstein, a story which is given by two 
files (nos. 512 and 513) still in the archives of IJsselstein. On April 8, 1589 De 
Groot had signed a contract with the representatives of the polder Leege Biesen, 
Achtersloot, Meedoo, and "het Brouck" in the land of Ijsselstein 20) for the 
delivery of "a good new drainage mill made of timber and iron ... for the sum 
of 630 carolus Horins and an extra gift at discretion" guaranteeing that "the 
drainage mill would draw as much water as two of the best mills of thereabouts 
could do." 

The mill should have been delivered before Matthewday 1589 but delivery 
did not take place until June 1590. According to the contract the payment was to 
take place in four instalments, the first within eight days af ter the signing of 

20) The present "waterschap" Broek en Lage Biesen en Neder Oud!and, cut in twO 

by the Achters!ootsche Weg. 
W. F. J. Den Uy!, De Molen van de Polder B1'oek onde1' IJsselstein, gebouwd in 1589 ... , 
Oud-Utrecht, vol. 33, 1960, 137-140. 
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Fig. 23. The handwriting of Silllon Stevin. 

ConcJusion of a letter, sent to the bai liff of Ysselstein and kept in the archives of this city (Inv, no, 512), 

H et wil U E. believen mede te sen den het onderteyckende comP1'omis con· 
form hetgene dat De Groot aldaer ghesenden heefl , Oock mede te doen onder· 
leycken het compromis bij dese sticken ghe110ught ende geteyckenl no, 8 wanl 
ick dat niet en heb connen doen autentiseeren. Vaert wel tlyt Delff desen 3en 
novembris 1594, 

U E. dienslwillighe 
SIMON STEVIN 

PletlJe be JO kind as 10 send back the signed compromise, conform to Ihal 
which De Grool has sen I Ihilher , And also 10 lel the compromise be signed 
which is added 10 these dOCllmenls and i, marked Nr. 8, for I was nol able 
10 have Ihis aulhenlicaled. Farewell, trom D elfion Ihis 3rd ot November, 
1594, 

Y 01" obediellt servani 
SIM ON STEVIN 

The seal of this lelter reproduces Ihe clootcrans (wreath of spheres,) introdtlced by Sievin for his celebraled Iheorem of Stalics , See Volume I, pp, 6, 41, 176, 
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the contract by the representatives of tbe polder, the second on the day of delivery, 
the third and the fourth af ter the lapse of a year. The note for the third payment 
bears the date of June 24, 1591, so that tbe mill must have been finished by 
June 24, 1590. Other papers show that the timberwork was inspected and ac­
cepted on February 8, 1590, and that the mill has worked on February 16, 1590. 
Hence the mill did not according to contract work in the autumn of 1589 to the 
distress of the farmers. The mill does not seem to have satisfied the authorities; 
it did not work for considerable periods and hence caused inundations of tbe land 
and anger of the inhabitants of the polder. The dike-reeves, therefore, af ter having 
paid the sum due in June 1591, refused to pay the fourth term a year later. 

De Groot then lodged a complaint witb Princess Maria of Nassau (usually called 
My Lady of Orange) who since the death of William the Silent managed the 
barony of Ijsselstein for her brother Philips William, then held captive in Spain. 

Now began a long series of letters between the Princess and her Council and 
the BaiIiff of IJsselstein (Nicholas von Helmont), which are still kept in the 
Ijsselstein files. Stevin, in order to safeguard his reputation and to prove that his 
designs worked weU in other parts of the country, now set out to obtain the 
series of testimonials (Appendix 11), which we have discussed. He also visited 
the mill personallyon several occasions and concluded that the bad functioning 
was entirely due to sabotage, neglect and bad management. This was laid down 
in an official document drawn up by Paulus Viruly, notary public, on August 26, 
1593 in' which document two millwrights report on an inspection, which they 
carried out in the presence of Simon Stevin. Tbe dike-reeves, however, stuck to 
their point, that faulty construction was the cause of the trouble, they stated 
that Stevin's witnesses were "disciples of Mr. Stevin and therefore they buttered 
him up", they were too young and their own experts made quite contrary state­
ments. 

Tbis correspondence went on and on. The main point seems to have been that 
the upright shaft was made of too soft a timber and thus the tbrust journal (on­
derijzer) penetrated into the timber and the smooth turning in the tbrust hearing 
was endangered. Stevin in increasing the size of the scoop wheel caused a heavier 
load on the pit wheel (tbe diameter of which remained the same) and thus 
greater stresses in the cogs imd staves of this wheel and the crown wheel. He was 
not able to solve this difficulty mechanically nor to cope with the greater stresses 
in other parts of the machinery. . 

It was not until af ter the Princess had exerted fairly strong pressure on the 
Bailiff of IJsselstein that the dike-reeves and the inhabitants were ready to accept 
arbitration. On August 6, 1594 at a meeting at Ijsselstein, which was also attended 
by Stevin and a number of councillors of the Princess, it was decided that the 
parties would agree tO accept the conclusion of a committee of four impartial 
lawyers, two of them to be nominated by each party, who would then appoint 
a super-arbitrator. 

Tbe files are fuIl of suggestions about the fresh repairs, but the complaints did 
not stop and the dispute became so heated that De Groot had to complain to tbe 
Princess that the persons he had sent to inspect the mill did not dare to approach 
it because of tbe threatening attitude of tbe population. 

The decision of tbe committee has not reached us, but we have a Deductie van 
gerechticheyt (Conclusion of justice), in which the dike-reeves again recapitulate 
the whole affair and expatiate on all tbe complaints, ademand by De Groot for 



- 348 -

326 

the fourth payment together with 10% interest and the gift promised in the 
contract, and also a draft conclusion stating that the money should be paid to 
De Groot, the sums spent on repairs and advanced to him to be deducted. The 
decision must have fallen between November 3, 1594 and January 25, 1595, for 
the dike-reeves accepted the decision on March 16, 1595, but the Princess and 
her husband, Philip of Hoherilohe, still had to send several dunning-letters to the 
bailiff to obtain his actual payment of the sums due. 

We reproduce (Fig. 23) part of a personal letter from Stevin found in these 
files, addressed to the bailiff of Ijsselstein. From this letter we read that on 
November 3, 1594 no decision had yee been reached and the "compromise" 
mentioned probably refers to the decision to accept arbitration. 

Stevin encountered similar trouble in the case of the ,Kralingen mills. Dur in­
formation stems from three sources: 

1. his own calculations of the two drainage mills in the "Ambacht Kralingen" 
(See liis (6), (7), (17) and (l7a)); 

2. documents of the Ambacht Kralingen now in the archives of the Hoog­
heemschapschap Schieland at Rotterdam, 

3. two testimonials on the efficiency of these mills af ter they had been rebuilt 
(SeeAppendix II, sub 5 & 6). 

The Ambacht (manor) of Kralingen disposed at that time of two drainage 
mills, both on the Slaak, north-east of Rotterdam, one octagonal mill and one 
square 'wipwatermolen. As late as 1587 rather large sums had been spent on 
repairs for the octagonal mill. The square mill seems to have been beyond repair, 
at least in 1589 it was eompletely restored aeeording to an estirnate whieh closely 
resembles that máde by Stevin for a drainage mill for Duiveland (Appendix lIl). 
The only important difference consists in the fact the Kralingen mill (our no. 
17) was to have a brake wheel with cogs. Probably this is amistake. Tbe estimate 
for the Duiveland mill mentions a break wheel without cogs, but having on the 
same windshaft a lantern wheel, a typieal feature of Stevin' s constructions. 

'The new Kralingen Mill was built by Master Joost Govertsz. and it was deliver­
ed in December 1589 (Plate I). According to a note on the orginal document it 
was wholly according to specifications on delivery, but the authorities were 
rather doubtful ab out the upright shaft. Possibly rumours about the Ijsselstein 
diffic].Jlties had penetrated to Rotterdam. 

'Jan De Groot (who had cooperated with Master Joost Govertsz. in rebuilding 
this mill) had guaranteed' thai: the new mill would "throw out as much water as 
two of the best octagonal mills in Schieland" . The fear of the Council that the up­
right shaft (16" square!) would collapse under torsion points to heavy loads on the 
scoop wheel.' This heavy load is confirmed by the double cogs of the pit wheel 
(also a feature of the Duiveland mill) and the width of the mill at the foot 
plates. Here again Stevin's new design must have seemed rather too bold to the 
Council of the Manor' of Kralingen. ' 

Af ter thi~ success Stevin planned to get the ~tagonal Kralingen mill rebuilt 
according to his views. In his calculations (our no. 17a) figures a scoop wheel 
3 1/2' wide, the floots of whieh were to dip about 3 1/2' into the inner polder water.' 
However, this' estimate was not accepted by the Council of Kralingen Manor. Not 
until May 21; 1593 did this Council enter-into a contract with Master Joost Spelt, 
according to which the latter was to build in the octagonal mill a scoop wheel 
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3 1/ 4' wide and dipping 2'10" into the inner water. According to the contract the 
number of floats was to be twelve, which looks like another concession on the 
part üf-Stevin. 

In this contract of 1593 Master Joost pledged himself ro cure the defects of 
the re-construction of 1589, and especially to rebuild ,md, ,strengthen the pit 
wheel. terrain parts of 'this pit wheel, 'which had been' fDund io be defective, 
were allowed to be used for the new machinery of the old octagonal mill. Between 
the lines of this contract we can read that the negotiations between the Council 
and Master Joost did not" alwaysrun very smoothly. At the 'end of the contract 
there is a curious dause that the Manor was .to give Master Joost's wife pin­
money in the form of a Rozenobel to the value of seven guilders, The testimonial' 
accorded to ,Stevin in June 1594 should be regarded as another conciliatory 
gesture. ", , 

We should mention here the costs of these two' reconstructions. Those of the 
square Kralingen mill cannot ~ established precisely, the contract mentions four 
instalments, the first two of which. were f 600.- each. The rebuilding of the 
scoop wheel, the water course and the machinery of the octagoruil millwere 
estimatecl at f 1100.~, to be paid in tWo inst~ents. ' . 

THE MANUSCRIPTS OF "ON MILLS" 
Ir will be dear from the foregoing pages that Stevin never finished this-manus­

cript and that the only thing we, have are draft notes in a more or less final 
condition. The essay was first published in 1884 by Bierens de Haan 21), who 
writes as follows on its ofigin: . , , ' , 

"When undertaking another piece of research I had the goodfortune, to find 
certain unpublished works of Simon Stevin. They were amongst some papers of 
Constantijn Huygens, now in the library of our Acade;'Dy, of Sciences at Amster-
dam, in the file Handschriften XL VIL" , 

Since ihen they weré sent to the Royal Library at The Hague, whére they are 
now kept. He continued: . - '. 

"There remains the latter work, which contains the calculations ón 19 wind­
mills (which I have nuinberedl-19 'in order io be' able tO rder'to them) both of 
the old design and of the new design invented by Stevin, himself. The essay dis­
cusses the geared wheels, cogs and staves needed to satisfy certain given conditions. 

This is 'one of these essays which do not appear in the usual 'editions of the 
W orks of Simon Stevin. Byt his ,son Hendrik Stevin used these notes, par!ly in 
his work (XVI B, Book 'X)', where one finds the mills numbered by me 1, 10, 14, 
15, 16, 17, 18 and 19. Thei:èis thereforeno doubt as tO theauthenticity of this 
work. The reproduction of a work or so famous a man will interest historians 
of science". . . 

De Waard, when editing the Journal of Isaac Beeckman; who also used the 
notes left by Stevin, discussed them and compared the editions of Hendrik Stevin 
wd Bierens de Haan in the following table 22): 

21) J. Bierens de Haan, Simon ,Stevin, "Van de Spiegheling der Singconst" et "Van 
de Molens", deux,traités inédits, Amsterdám, 1884. , 

22) C. de Waard, Journal tenu.par [saac Beeckman, de 1604 à 1634, Vol. 11, 1619-
l627, The Hague, 1942, Avertisse~ent. 
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Title 

Overslach der Suyt Noor­
dorpsche molen 

1e Voorstel. Te vinden 
met wat ghewicht waters 
het scheprat verladen is 
ende 

2e Voorstel. Te vinden 
wat- reden de keeren der 
wieeken teghen de keeren 
des scheprats hebben 

3e Voorstel. De ghewelt 
van yder voet te vinden 

4e Voorstel te vinden 
hoe styf de staven teghen 
de cammen persen 

5e Voorstel te vinden 
hoeveel waters datter met 
elcken keer der wie eken 
deurgaet, als 't binnewa­
ter op syn somerpeyl is 

Overslach der molen tot 
Escamp na de nieu ma­
nier te veroirdenen reden 
der keeren deser wieeken 
tot het scheprat also dat 
yder voet seyls doe de 
gewelt van 3 oncen 

Te veroirdenen de me­
nichte der cammen en 
staven om te cryghenten 
naestenby de bovenschre­
ven reden der keeren van 
1330 tot 251 

Extract 
by 

Beeckman 

Fol. 204 recto, 
I. 1-205 recto, 
I. 21 

Fol. 204 recto, 
i. 14-204 recto, 
I. 12 

Fol. 204 verso, 
lt. 13-22 

Fol. 204 verso, 
11. 23-28 

Fol. 205 recto, 
lt. 1-11 

Fol. 205 recto, 
lt. 12-22 

Fol. 205 recto, 
I. 23-205, I. 17 

Fol. 205 verso, 
11. 1-14 

Fol. 205 verso, 
I. 15-Fol. 206 
recto, I. 17 

Edition 
B. de Haan 

1884 

p. 101, I. 1-p. 
104, I. 27 

p. 101, I. 14-p. 
102, I. 25 

p. 102, I. 26-p. 
103, i. 8 

p. 103, 11. 9-28 

p. 104, 11. 1-14 

p: 104, 11. 15-27 

p. 114, I. 25-p. 
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6. THE LOCATION OF STEVIN'S DRAINAGE MILLS 
If we try to locate the drainage mills mentioned by Stevin in his essay, we can 

find most of them on contemporary maps such as the maps drawn by Floris 
Balthazars (1611) of the hoogheemraadschappen (drainage provinces) of Delfland 
and Schieland. In a few cases the location is uncertain, but their approximate 
location is indicated on our map (Fig. 24). None of these mills have survived. 
Only in a few cases do we have any idea what they looked like. Thus Fig. 25 may 
illustrate the mill at the bridge near Pijnakker (Stevin's no. 4) as it was in 1900, 
for we have na indication that it was rebuilt or destroyed by fire befare that date. 
We also have pictures of the mills near Ijsselstein (Stevin's nos. 8 & 9), which 
were bath closed in January 1925 and which are the lower and the upper mill 
of a set of two, draining the polder called Het Broek (Fig. 26). Vpto 1844 when 
the lower mill was rebuilt, the drainage mill of Stevin's days probably stood there 
with very few changes except the usual repairs. ' 

The earliest West-Escamp mill was built in 1465 and worked for over 100 
years. In 1598 it was decided to replace it by an entirely new wipwatermolen and 
this plan was executed during the following year. The calculations given under 
no. 3 in Stevin's Essay on the Mills probably refer to this oldest mill of 1465 and 
his calculations of the Escamp mill "according to the new design" probably go 
back to 1598. Possibly Stevin submitted to the authorities a proposal on the new 
mill in which he stressed his ideas on a larger but slowly revolving scoop wheeL 
We do not know wether this invention was really applied at Escamp in 1599. The 
new mill of 1599 was repeatedly rebuilt in the course of the centuries; in 1858 it 
was definitely demolished. But this time the West-Escamp polder had been merged 
with the Oost-Escamp polder, and trus new complex of polders received a new 
pumping-installation consisting of a circular stone mill and a steam-driven pump­
ing station. They were built on the site of the oid Oost-Escamp mill. The West-
Escamp mill, on which Stevin based his calculations, vanished. We still possess a 
photograph of the Robhenoort mill (Stevin's no. 18) as it was in 1900, probably 
unchanged since the days of Stevin at least as far as the body of the mill is con­
cerned. 

7. STEVIN'S ESTIMATE OF: A DRAINAGE MILL 
In addition to the testimonials which Simon Stevin had drawn up and the 

documents on his Ijsselstein lawsuit we have also reproduced an interesting docu­
ment (Appendix 111), in which Simon Stevin gives an estimate for a "square 
mill", a drainage mill (vierkante wipwatermolen) which is to he built in "Duve­
landt". This document is one of the earliest detailed specifications we have in 
the Netherlands, the oldest drawing being that of Leeghwater (Fig. 27) designed 
for the draining of the Beemster Lake in the province of North Holland. The 
original drawing by Leeghwater is in the State Archives at Haarlem and is dated 
1633. The "Duvelandt" mentioned in this document is undoubtedly the part of 
Zeeland near Zierikzee called Duiveland. It formed part of the polders embanked 
in the 14th century, like many others nearby belonging to the province of Zuid­
Holland. As in the latter regions tax for drainage mills (molengeld) was paid 
throughout the 16th century, there is hardly any doubt that the deep Vierbannen 
polder of Duiveland had at least one drainage mill about 1590 when this document 
was drawn up, though we have no official records of it. 
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Fig. 24. Map of the Draining Mills, discussed hy Sief/in. 
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The document which Beeckman gives in detail (De Waard, vol. IJ, 413-416) 
was taken from Stevin's unpublished manuscripts, it was not reproduced by 
Stevin's son. 

Unfortunately Stevin's estimate is very loosely composed. It seems that he 
copied the specifications of drainage mills or post mills in general available to 
him in contemporary documents quite correctly giving full details, and paid only 
slight attention to such details where he had a new construction to offer. May­
be like every inventor he did not wish to spill the secrets he had, or he had but 
a vague idea how to solve their practical application. Thus the estimate shows 
serious gaps, notably there is no clear specification of the scoop wheel and the 
gate in its water course, which were essential and even very· important to Stevin, 
for here he had something new to offer. The cap of the mill as described by 
Stevin has a pointed shape. The hollow post struts specified by Stevin are 
5 1/ 2" X 19" only as compared with the usuallO" X 21", and hence his construc-

~ tion does not seem very solid. However, the mill was designed to run with furled 
sails in heavy winds, the windshaft being designed for moderate loods. 

There is little difference generally between the construction of Stevin's mill, 
the earlier drainage mill and that of the famous miIlwrights of the eighteenth 
century (compare the plates XXII and XXI given by Van Natris and our plates 
1-111). In this specification we again ob serve the very primitive gearing which 
is a characteristic of windmiIls until weIl into the eighteenth century. 

It should also be noted that Stevin was looking weIl af ter his own interests, 
for from the very first payment on this miIl he wants his full patent rights de-

. ducted and paid to himself! However, incomplete as this estimate may he it is 
valuable not only for its information on the construction of early seventeenth­
century mills but also for the cost of such miIls, a figure on which we do not 
have many data as early as this one. 

Even more interesting is the contract for the "square mill" at Kralingen, re­
build in 1589 by Jan Govertz. van der Spelt according to Stevin' s design (Ap­
pendix IV). This document gives also the details of the water course and of the 
scoop wheel, so of ten lacking in other estimates. An attempt has been made to 
reconstruct the general aspect of this mill in a drawing and to represent its 
mechanism on scale (Plate I). This is the same mill about which we have 
testimonials of the miller and of local authorities, drawn up in 1590 and later 
in 1594 (Appendix lIl, nrs. 5 and 6) .. 

The detailed estimate with which we can compare Stevin's figures is that of 
the 10 HP drainage miIIs built to drain the Beemster Lake in 1608 (Fig. 27 and 
plate lIl). However, improvements were already introduced in the 1607 estimate 
before these mills were actually built. We should never forget that Stevin is but the 
most prominent respesentative of a generation which stands out in the history of 
Dutch engineering as extremely active and inventive. 

The characteristics of Stevin's constructions can best be demonstrated by com­
paring drawings of his drainage mill with the common drainage mills of his time. 
Data on the latter have been taken from the mills used to drain the Beemster 
Lake (Plate 111), of which detailed estimates dating from 1607 are known.23 ) 

Therefore, we should compare the cross-section of a Beemster mill (according to 

23) J. Bouman, Bedijking, opkomst en bloei van de Beemster (Purmerend, 1857). 
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the 1607 estimate) with that of Stevin's Kralingen mill (Plate I). Plate 11 gives 
the common scoop wheel (and its water course) of those days to be compared 
with that of Stevin's Kralingen mill (Plate I). 

Bath the Dutch and the English contemporary terms for parts of the windmills 
and their water-pumping machinery have been given on these plates, the figures 
refer to the bilingual list of mill terms appended to this introduction. These will 
enable the reader to appreciate all details of the work of Stevin showing him to 
be a daring and ingenious engineer besides being ODe of the foremost scientists 
of his times. -
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Fig. 25 . The mill at the bridge near Pijnakker 

Fig. 26. The " Upper Broek" mill near IJsselstein 
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Fig. 27. Design by Leeghwater of the drainage mills 
used for the drainage of the Beemster polder (1608) 
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:~; CONTEMPORARY TERMS FOR PARTS OF THE WINDMILLS2') 

\t 
The figuresrefer to plate II 

- DUTCH ENGLISH 
Vorst Naald 1 Ridge Pole 

~'-' 

Kap 2 Cap 
,~-~ As, wiekas, bovenas, molenas 3 Windshaft 
-.-- Windpeluw 4 Pillow block 

Blokkeel 5 Rode balk, breast beam 
Daklijst 6 Upper side girt 

" Steenlijst 7 . Side girt , 
Vangstok '8 Brake lever '. 

~ . .; Schoor 9 Brace 
-;~ Steenbur 10 Crown tree 

Boven zetel 11 Upper collar 
Regel 12' Stretcher 
Vangbalk H Brake beam 
Waterlijst 14 Lower side girt 
Voor somer 15 Front tie beam 
Achter somer' 16 Rear tie beam 
Voeghout 17 Sheer 
Staartbalk 18 Tailpole 
Onder zetel 19 Lower collar 
Boven tafelment 20 Upper dIl 
Koker balk (looze) 21 Hollow post beam 
Bovenbalk 22 Upper beam 
Kokerbalk 23 Cross tree 
Onderbalk 24 Lower beam 
Schijfloop (beneden), beneden- 25 Crown wheel 

,f . -bonkeIaar 
, Bovenschijfloop, lantarenwiel, 26 Wallower 

" . bovenbonkelaar , -
Scheprad 27 Scoop wheel 
Spilkalf 28 Thrust hearing 
Schoorstijl 29 Sprattle 

., Ondertaielment 30 Lower dIl 
Wateras 31 (Scoop )wheel shaft· 
Vleugel, waterdeur 32 Sluice door, slacker 
Draagbalk 33 Foundation balk, bearer 
Onderwiel, spoorwiel, waterwiel 34 Pit wheel 

,,~ Bak 35 Pit 
Dorpel 36 Sill 
Roede 37 Stock 
Wiek 38 Sail 
Borstnaald 39 ? 
Stijl 40 Corner post 

24) Cf. also the description on p. 314 and the list of Appendix V. 
(~,' . 
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Bovenwiel, aswiel, kamwiel 41 Brake wheel 
Kokerstuk, kokerstick 42 Hollow post strot 
Spil, molenspil 43 Upright shaft 
Manderstijl 44 Raking stud 
Krombeel 45 Cogged brace 
Stoel 46 Break beam guide 
Trapboom 47 Stringer 
Leuning 48 Handrail 
Hangboom 49 Winch support 
Vangtouw '50 Brake rope 
Midden spant 51 Centre span 
Vlaamsche vang 52 W ooden brake 
Sabelijzer 53 Sword iron 
Klos 54 Console 
Volstuk, rollingstuk 55 Hollow post stiffeners 
Zetelstuk 56 Collar beam 
Tafelmentstuk 57 Upper dll beam 
Baartplanken 58 Wartherboarding 
Kalver 59 Binding beam 
Middelsomer 60 Intermediate tie beam 
Achterste waai spant 61 Tail span 
Achter balk 62 Outer tail beam 
Penbalk 63 Inner tail beam 
Deur 64 Door 
Klos, hondsoor 65 Knee 
Wervel 66 Thrust block 
Spilkalf 67 Sprattle 
Torenstijl 68 Quarterbar 
Plooy 69 Cant 
Kruisarm 70 Clasp arm 
Kapspant 71 Cap spar 
Wintkoppel 72 Winch 
Sleeptrap 73 Ladder dIl 
Schoorstijl 74 Stud 
Schoor 75 Brace 
Gording 76 Brace 
Swaart, Kalf 77 Brace 
Schoep, lepel 78 Paddie, start, float 
Achterwaterloop 79 Water course or intake 
Rijsingstuk, opleider 80 Water guide 
Voorwaterloop 81 Outgoing water course, oudet, 

discharge 
Slagbint 82 Bearer, jamb 
Tasting 83 Immersion 
Kam 84 Cog 
Staaf 85 Stave 
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VAN DE MOLENS 
GEREVICEERT DOOR DEN PROFESSOR GOUUS 

1634 

Langde der wieeke 
Breede 
Camrat boven . . 
Schijfloop boven . 
Schijfloop beneen . 
Camrat beneen . . 

[IJ OVERSLACH der 
Zuyt N ootdorpsche molen 

40 1/2 

8 1/, 

44 
13 
10 
52 

voet 
voet 
cammen 
staven 
staven 
cammen 

Camrats halfmiddellijn tot opt middel der cammen . 
Schepiats half middellijn . . . . . . 
Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . . . . 

31/6 voet 
31/, voet 
29/2, voet 
4/3 voet 

Verschil des hoochsten en leeghsten waters 4 voet 

Hier uyt worden de volghende voorstellen beschreven. 
1 e VOORSTEL. 

Te vinden met wat gewicht waters het scheprat verladen is, ende dat op eenich 
sekef' punt. lck neem opt sWa8f'heytsmiddelpunt des ghepf'anghs van het leeghste 
water. 

De somme des wercx is dese, men sal vinden tghewicht tegen 
de lepel van achter persende, opt swaerheijts middelpunt des A 
geprangs: daer na tghewicht datter van vooren perst, op een 
punt soo verre vanden as, als het swaerheijts middelpunt des 
gheprangs van tleegste water daer af is. 

Daer na ghetrocken tcleenste ghewicht vant grootste, de C 
rest is tbegeerde. Tghegheuen. Laet AB d'een sijde des lepels 
beteeckenen, lanek alsboven 31/" breet 29/24, ende BC sij de 
hooghde des binnewaters van 4/3 ende BD '/9 sij het derden­
deel van Be ende D sa! swaerheijtsmiddelpunt sijn des ge­
prangs, deur het 18e voorstel der beghinselen des waterwichts, 
ende ghetrocken die 4/9 van AB 31/4, blijft voor AD 263/36. 

-D 
B 

AB 
Breet 
BC 
BD 
AD 

31/, 
29/24 

4/3 

'/0 
263/36 

Laet nu EF dander sijde des lepels beteeckenen en FG sij de hoogde des buyte­
waters van 16/3, want na luijt der beschriving hier voor, tbinne-
water staet tegen de lepel hooch 4/3 ende het buytewater noch E 
4 voet hoogher, maken tsamen als vooren 16/3: Ende HF 16/9 

sij het derdendeel van FG, ende H sal swaerheijts middelpunt G 
sijn des geprangs. 

Ende ghetrocken HF 16/9 van EF 31/4, blijft voor EH 215/36. 

Laet nu ghestelt worden het punt I, also dat EI even sij an AD H-
doende 263/36. Tbegheef'de. Wij moeten vinden hoe veel ge- -I 
wichts de lepel vooren meer heeft dan achter, ende dat op F 
D, ofte, welck tselve is, op 't punt I. Twerck. lek vinde deur 
het 15e voorstel der beghinselen des waterwichts, dat teghen 

FG 16/3 
HF û;/o 
EH 215/36 
EI 263/36 
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(1) CALCULATION of the 
South Nootd01"p Mill ' 

Length of the sails 40 1/ 2 feet 
Width 8 1/4 feet 
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Brake wheel 44 cams 
Wallower 13 staves 
Crown wheel 10 staves 
Pit wheel 52 cogs 
Radius of pit wheel up to the pitch line 31/6 feet 
Radius of the scoop wheel . 31/4 feet 
Width of the floats .. . . . . . . 29/24 feet 
Immersion of floats . . . . . . . 4/3 feet 
Difference between the high-water and the low-water level 4 feet 

W ith these data the following propositions are calculated: 
FIRST PROPOSITION 

How to find the weight of the water hearing on the scoop wheel and that al 
any given point. I take for this the centre of gravity of the low-water level. 

The essential task is to find the weight hearing from hehind A 
on the float in the centre of pressure 1): then the weight AB 
hearing in front at a point as far from the wheel shaft as the Breet 
centre of pressure of the low-water level. Then subtracting C :g 
the smaller weight from the greater one, we find what is AD 
wanted. If AB he one side of a float, 81/4 long (as given ahove) 
29/24 wide and BG he the inner level of the water of 4/8, and -0 
BD 4/9 be one third of BG and D is the centre of pressure ac- B 
cording to the 18th proposition of the Elem~nts of Hydrosta-
tics, then subtraction of these 4/9 from AB 31/4 leaves for AD 263/36.2) 

31/4 
29/24 
4/a 
4/9 

263/S6 

If now EF he the other side of the float and FG he the outer level of the water 
of 16/3, (for according to the description the inner level of the water rises 4/8 

against· the float and the outer level another 4 feet, which adds 
to the 16/8 mentioned) and HF 16/9 he one third of FG, then H E 
shall be the centre of pressure. 

Then subtraction of HF 16/9 from EF 31/4, leaves for EH 
215/36• Let us take a point I such that El is equal to AD that is G 
268/36• Required. We have to find how much more weight the 
float has in front than behind, and that at a point DJ or what 

H-
is the same at the point 1. -I 
Procedure. With the aid of the 15th proposition of the Ele- F 
ments of H ydrostatics 8) I find that against the part of the float 
BG bear 29/27 feet, the centre of pressure of which is D. Against 

FG 16/s 
HF 10/9 
EH 215/36 
EI 263/86 

.) Jacobus Golius, The Hague 1596--The Hague 1667, professor of Arabian literature 
at the University of Leyden, later also professor of mathematics. 

1) Throughout this essay Stevin speaks of the "centte of gravity of tbe pressure". 
I) See the note in the Introduction, p. 317. 
8) See Vol. I of this edition, p. 449. 
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het lepeldeel Be, perst 29/27 voet, wiens swaerheijts middelpunt des geprangs is 
D. Teghen het lepeldeel FG perst 3712/216 voet, ende dat opt swaerheijts middel­
punt H, de selve doen in I 3034/216, want ick segh EI 263/36 gheven 3712/216, wat 
EH 216/36? comt alsvoren 3034/216 voet, die weghen (rekenende 65 .L voor de voet) 
913 .L, daer af ghetrocken de bovengeschreven 29/27 voet, wegende 69 .e, blijft 
voor tbegeerde 844 .e, dieder perssen opt punt I inde selfde hoogde van tswaer­
heijts middelpunt D, des geprangs van tleegste water. 

2e VOORSTEL 
Te vinden wat reden de keeren der wiecken, teghen de keeren des scheprats 

hebben. 
lek menichvuldighe doenders met doenders, als 44 caromen van boven, met 

10 staven van beneen, comt 440, daerna lijders met lijders, als 13 staven van 
boven;' met 52 caromen van beneen (want sulck is de meenichte der caromen 
en stavën deur de voorgaende beschrivingh van dien) comt 676, ende de reden 
den uytbrenghs der lijders als 676, totten uytbrengh der doenders als 440, is de 
begeerde reden vande keeren der wieken tottet scheprat, dat is, de wiecken 
676/440 mael, ofte 1 59/110 tegen tscheprat eens. 

3e VOORSTEL 
De ghewelt van yder voet seijls te vinden. 
Tmiddel vande wieck is 20 1/ 4 voet vant middel vanden as, daerom sullen wij 

vinden tghewicht daer tscheprat mede verladen is, oock op 20 1/4 voet van tmiddel 
vande wateras, segghende 20 1/4 voet vande ,halve wieek, ,gheeft 844 .e persinghe, 
wat AD 263/36? comt 304 ä€.; Nu 500 de wiecken even soo dickwils draeijden als 
tscheprat, soo soude de macht der wiecken sijn van 304 .e, maer sij draeijen 
676/440 maer 1) soo rasch, deur het 2e voorstel, daerom gedeelt 304 .e deur die 
reden der keeren als 676/440, comt voor de macht der wiecken evestaltwichtich 
teghen de last des scheprats 197 .e. Nu moet iek hebben de vlacke grootheijt 
der vier wieeken, daerom menichvuldighe ick haer langde deur breede, dats 40 1/2 

voet deur 8 1/ 4 (soo langch énde breet sijnse deur de voorgaende beschrijvinghe) -
maect 2673/8 voet, voor een wieek, de selve vier' mael, comt voor de vier wieeken 
1336 1/2 voet, der selver ghewelt is van 197 .e.' daerom gerekent 16 oncen opt 
pont, soo comt yder voet seyls te doen de gewelt van 2 4801t 336 oncen. 

4e VOORSTEL 
Te vinden hoe stijf de stauen teghen de cammen perssen. 
Aengesien dat Op! swaerheyts middelpunt des leeghstenwaters, dats op 268/86 

voeten van tmiddel vanden as, perst 844 .e deur het je voorstel ende dat het 
middel vande caromen na de voorgaen beschrijvinghe 31/6 voet van tmiddel van 
den as is, soo segh iek, 31/6 geeft 844 .e, wat 263/86 voet van AD? comt 1193 .L, 
ende 500 stijf persseri dé staven teghen de camrrien des ondersten camrats opt 
middel der caromen berekent. . 

Om voort te vinden hoe stijf de bovenste staven tegen de caromen perssen, jek 
segh: ghelijck de middellijn des schijfloops beneden, tot de middellijn des schijf­
loops boven, alsoo de perssinge boven, tot de persinge beneden. 

1) XVI B has correctly "mael". 
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the part of the scoop FG bear 3712/216 feet, and that in the centre of gravity H, 
which therefore bears in I 3034/216, for Isay: EL 263/36 gives 3712/216 , what does . 
ER 2151a6 give? This is 3034/216 feet as given above, which weigh (taking 65 Ibs 
to a foot of water) 913 Ibs, subttaction of the above' 29/27 feet, weighing 69 Ibs, 
yields what is wanted, 844 Ibs, which bear on the point I at the same level as the 
centte of gravity D of the low-water level. 

SECOND PROPOSITION 
To find the ratio óf the revolutïom of the sails.tothe revolutions of the scoop 

wheel. . 
I multiply agents by agent, i.e. 44 cogs above by 10 staves. below, which makes 

440, then patients by patients, i.e. 13 sraves above by 52 cogs below (for these 
are the number of cogs and sraves as given in the above specification)which 
makes 676. Then the ratio between the product of the agents (676) and the 
product of patients (440) is the required ratio between the number of revolutions 
of the saiIs and those of the scoop.wheel, i.e. the saiIs 676/440 times, or 159/440, 

against the scoop wheel onee. 

THIRD PROPOSITION 
To find the pressure on each (square) foot of sail. 
The eentte of the sail is at a distance of 20 1/4 feet from the eentte of the 

wind shaft, therefore we have to calculate the weight bearing on the scoop wheel 
also at 20 1/4 feet distance from the scoop wheel shaft, saying 20 1/4 feet of half 
the sails gives a pressure of 844 Ibs, what if AD is 263/3s? This gives 304 Ibs. 
Now if the saiIs turned as of ten as the scoop wheel, the pressure on the saiIs 
Now if the sails turned as aften as the scoop wheel, the pressure on the sails would 
be 304 Ibs, but they turn 676/440 times as fast (see proposition 2), henee 304 Ibs 
divided by the ratio of the revolutions, viz. 676/440 gives for the ·pressure on 
the sails equivalent to rhat on the scoop wheeI 197 Ibs. Now I must have the 
area of the four saiIs, therefore I multiply their Iength and width, i.e. 40 1/ 2 feet 
by 8 1/4 feet (so long and wide they are according to ·the specification) which 
makes 2673/8 feet for one sail, four times this amount for the four saiIs makes 
1336 1/2 feet, the pressure of which is 197 Ibs. Taking 16 ounces i.r.i the pound, 
this makes a pressure of 2 480/1 336 ounCes per (square). foot of sai!. -

FOURTH PROPOSITION 
T 0 find what pressure the staves eXert on the cogs. . 
As in the centre of gravity of the low water level, i.e. at 263/36 feet from the 

eentre of the wheel shaft, bear 844 Ibs according to the first proposition, and ac­
cording ·to the specification the centte of the cogs is at 31/6 feet from the centte 
of the wheel shaft, I say that 31/6 gives 844 Ibs, what will 263/36 feet give for AD? 
This gives 1193 Ibs, and this is the pressure of the staves against thè cogs of the 
driven wheel calculated on the centre of the cogs. 

To find what pressure the upper staves exert against the cogs, I say: as the 
radius of the driven wheel against the radius of the wallower, so the pressure 
above to that below. 
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5e VOORSTEL 
Te vinden hoe veel waters datter met elcken keer der wieeken deurgaet, als 

tbinnenwater op sijn somerpeyl is. 
Want des scheprats half middellijn doet 31/" ende de breede der lepels 29/24 , SOO 

is tgeheel lichaem (te weten den ronden pilaer beschreven deur een keer der le­
pels) groot 228 voet. Hier af moet ghetrockensijn het middeldeel des scheprats 
datter buyten het binnewater gaet, tselve deel is een ronde pilaer diens gront 
halfmiddellijn AC doet 77/12, tselve lichaem is grOOt 156 voeten, die getrocken 
vande voorsz. 228 voet blijft 72 voet. Dit gaet eens om in 676/440 keeren der 
wiecken; daerom ghedeelt 72 deur 676/440, comt met elcken keer der wiecken 46 
voeten waters. 

Langde der wiecke 
Breede 
Camrat boven . . 
Schijfloop boven . 
Schijfloop beneen . 
Camrat beneen . . 

[2] OVERSLACH der 
Noort Nootdorpsche molen 

Camrats halfmiddellijn tot Opt middel der cammen . 
Scheprats half middellijn . . . . . . 
Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . . . . 
Verschil des hoochsten en leeghsten waters 

33 voet 
8 1°/12 voet 

52 cammen 

Hier lIyt volght het nabeschrellen. 

[3) OVERSLACH der 
Westescamp molen 

Langde der wiecke 
Breede 
Camrat boven . . 
Schijfloop boven . 
Schijfloop beneen . 
Camrat beneen .. . 

40 1/2 voet 
8 1/4 voet 

48 cammen 
13 staven 
9 staven 

53 cammen 

7 11/12 voet 
11/6 voet 

4/S voet 
4 voet 

6 1/6 voet 
Camrats halfmiddellijn tot Opt middel der cammen . 
Scheprats half middellijn . . . . . . 

1 7/ 12 voet 
3 1°/12 voet 

Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . . . . 
Verschil des hoochsten en leeghsten waters 

Hier lIyt volght het nabeschrellen. 
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FIFTH PROPOSITION 
T 0 find how much water is raised byeach revolution of the saits, if the inner 

waters are at the summer level. 
As the radius of the scoop wheel is 31/4 and the width of the Hoats 29/24, the 

entire volume (i.e. of the.cylinderdescribed by one revolution of the scoop wheel) 
is 228 feet. From this. we must subtract the centre part of the scoop wheel which 
does not enter the water of the wheel race which is a cylinder with a radius AC 
77/12, the' volume of which is 156 feet, which, subtracted from the 228 feet al­
ready mentioned gives 72 feet. These are raised once in 676/440 revolutions of the 
sails, therefore 72 divided by 676/440 makes 46 feet of water for each revolution of 
the sails. 

. Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 

(2) CALCULATION of the 
N orth Nootdorp Milt 

Radius of the pot wheel to the pitch line 
Radius of the scoop wheel 
Width of the Hoats . 
Immersion of the Hoats . . . . 
Difference between the high-water and the low-water level . 

These data lead to the following calculations.1) 

Length of. the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 

(3) CALCULATION of the 
West-Escamp Milt 

Radius of the pot wheel to thepitch.1ine 
Radius of the scoop wheel 
Width of the Hoats . 
Immersion of the Hoats. 
Difference between the high-water and the low-water level . 

These data lead to the following ca1culations.2 ) 

40 1/2 feet 
8 1/4 feet 

48 cogs 
13 staves 
9 staves 

53 cogs 

7 11ft2 feet 
11/6 feet 

4/3 feet 
4 feet 

33 feet 
8 1°/12 feet 

52 cogs 

61/6 feet 

1 7/ 12 feet 
3 1°/12 feet 

1) No further calculation is given, probably because one of the data is missing. 
2) No calculation follows, beéause certain data are lacking in the list above. 
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Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 

[4} OVERSLACH der 
Pynackersche molen aen de brugghe 

Camrats halfmiddellijn tot opt middel der cammen . 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 
Verschil des hoochsten en leeghsten waters 

Hier uyt volght het nabeschreuen. 

Teghen BC perst 589/576 voet ende dat op D. Teghen 
FG perst 150.59/576 voet ende dat op H, die doen an I 
290.0.3634/1420. 476 want ick segh EI 187/18 gheven 150.59/576 wat 
EH 167/18? comt als vooren 19 0.0.3684/1 420. 416 voet die weghen 
1327" .e daer af getrocken de 539/576 voet, weghende 60 .f:­
blijft 1267 cf, daer tscheprat mede verladen opt swaerheyts 
middelpunt des leeghsten waters als D. 

De ghewelt van yder voet seyls te vinden. 

20 1/ 2 voet halve wieck gheeft 1267 .f:- persinge wat AD 
187/i8? comt 470 cf, die gedeelt deur reden der keeren 689/566 

comt 341 .e die ghedeelt deur 1230 voet der vier seylen comt 
yder voet seyls -te doen de gheweIt van 4 536/ 1 230. oncen. 

[5J OVERSLACH der 
. Nieu achtcante molen byden Hage 

41 
7 1/ 2 

50 
13 
10 
53 

8 
11/8 

7/6 

5 

Langde der wiecke 
Breede 

38 1/3 

Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camratbeneen. . 
Camrats halfmiddellijn tot opt middel der cammen . 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 
Verschil des hoochsten en leeghsten waters 

8 1/4 

51 
12 
10 
53 

6 1/3 
17/12 
7/4 

3 

voet 
voet 
cammen 
staven 
staven 
cammen 

voet 
voet 
voet 
voet 

voet 
voet 
cammen 
staven 
staven 
cammen 

voet 
voet 
voet 
voet 
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Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel. . 

(4) CALCULATION of the 
Pynacker Milt at the bridge 

Radius of the pit wheel to the pitch line . 
Radius of the scoop wheel 
Width of the floats . . . . . . . . 
Immersion of the Hoats . . . . . . 
Difference between the high-water and the low-water level. 

These data lead to the following calculations: 

Against BC bear 539/576 feet, and that in D. Against FG bear 
15059/576 feet and that in H, which bear at I 29003634/1 420 416 

for I say El 137/ lS gives 1? 05~ / 576, wh~t doe~ Efl ~07 /1s give? this 
gives 19 003 634/1 420 416 f~t as Jndic~teq wJücP ~eigh 1327 Ibs 
af ter subtraction of the 5~9/576 Jee.r weighing 60 Ibs, gives 1267 
Ibs, which bear on the scoop wh~el jn ,the. centte of gravity of 
the low-water level D. , , 

To find the pressure on each (square) foot of sa;l. 

20 112 feet in the centre of ,the sail give a, pressure of 1267 
Ibs what if AD is 137/1S? This gives 470 Ibs, which divided by 
the ratio between the revolutions 689/500, gives 341 Ibs, which 
divided by 1230 feet of the four sails, gives the pressure on 
each foot of sail of 4 536/1 230 ounces. 

Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 

(5) CALCULATION of the 
New octagonal mill near The Hague 

Pit wheel. ....... . 
Radius of the pit wheel to the pitch !ine . 
Radius of the scoop wheel .. 
Width of the flaats . . . . . . . . 
Immersion of the Hoats . . . . . . . . . . . . 
Difference between the high-water and the low-water level . 
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38 1/3 feet ' 
8 1/, feet 

51 cogs 
12 staves 

53 cogs 

6 1/3 feet 
17/12 feet 
7/4 ieet 

3 feet I 
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Hier uyt volght het nabeschreuen. 

Teghen BC perst 8331384 voet ende dat op D. Teghen FG 
perst 6 137 la84 voet ende dat op H die doen an I 466 412/35 328 

want ick segh EI 23/4 gheven 6 187/384 voet, wat EH 19/ Û comt 
alsvooren 466412/35329 voet die weghen 858 .E daer af ge­
trocken de 833/384 voet weghende 141 J:., blijft 717 .E daer 
tscheprat mede verladen is opt swaerheyts middelpunt des 
leeghsten waters als D. 

A 
AB 
Brèet 
BC 

C BD 

·D 
B 

F 

AD 

19/3 
17/12 
7/4 

_ 7/12 
23/4 

De ghewelt van yder voet seyls te vinden. 

19 lis voet halve wieck gheeft 717 <L persinge wat AD 
23/Û comt 215 .E, die ghedeelt deur reden der keeren 636/510 

comt 172 <L die gedeelt deur 1265 der vier seylen comt yder 
voet seyls te doen de geweld van 2222/1265 oncen. 

G 

FG 19/4 

HF 19/12 
EH 19/4 

EI 23/, 

Langde der wiecke 
Breede 
Camrat boven . . 
Schijfloop boven . 
Schijfloop beneen . 
Camrat beneen . . 

[6} OVERSLACH der 
Craylinger achtcante molen 

Camrats halfmiddellijn tot opt middel der cammen . 
Scheprats half middellijn . . . . . . 
Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . . . . 
Verschil des hoochsten en leeghsten waters 

Hier uyt volght het nabeschreuen. 

A 

H-
-1 

F 

35 1/2 voet 
7 1/2 voet 

53 cammen 
12 staven 
9 staven 

52 cammen 
4 voet 
7 5/ 6 voet 
1 voet 
11/3 voet 
4 voet 

AB n/6 
Breet 1 
BC 4/3 

C· BD 4/9 

Teghen BC perst 8/9 voet ende dat op D. Teghen 
FG perst 128/9 voet ende dat op H die doen an I 
251136/21456 [read: 21546} want ick segh EI 
133/18 gheven 128/9 wat- EH 109/18 comt alsvooren 
251136/21546 voet die weghen 757 <L daer af ge­
trocken de 8/9 <L [read: voet} weghende 57 .E blijft 
700 <L daer tscheprat mede verladen is opt swaer­
heijts middelpunt des leegsten waters als D. 

AB (re ad : AD) 133/18 

De ghewelt van yder voet seijls te vinden. 

·D 
B 

17 3/ 4 voet, halve wieck, geeft 700 <L persinge wat AD 
l33/1S? comt 291 .E die ghedeelt deur reden der keeren 
208/159 comt 222 <L die ghedeelt deur 1065 voeten der vier 
seijlen, comt yder voet seijls te doen de ghewelt van 3 357/ 1 065 

oncen. 

E 

G 

H-
-1 

F 

FG 16/S 
HF 16/9 
EH 109/18 
EI 133/18 
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These Jata lead to the following calculations: 

Against Be bear 833/384 feet, and that in D. Against FG bear 
6 137/384 feet, and that in H, w hich bear in I 466 412/35 328, for I 
say EI 23/4 gives 6137/384 feet what does EH 19/4 give? This 
gives as indicated 466412/35328 feet, which weigh 585 Ibs, sub­
traction of the 833/384 feet, weighing 141 Ibs, gives 717 Ibs 
with which the scoop wheel is loaded in the centte of gravity 
of the low-water level in D. 

To find the pressure on each (square) foot of sail. 

19 1/6 feet in the centre of the sail gives a pressure of 717 
Ibs what at AD 23/Û This gives 215 Ibs, which, divided by the 
ratio between the revolutions 636/510 gives 172 Ibs, which, di­
vided by 1265 of the four sails, gives a pressure on each foot 
of sail of 2 222/1 26~ ounces. 

Length of the sails 
Width 
Brake wheel 
Wallower 
Crown whed 

(6) CALCULATION of the 
Cralingen octagonal Milt 

Pit wheel ....... . 
Radius of the pit wheel to the pitch line . 
Radius of the scoop wheel 
Width of the floats . . . . . . . . 
Immersion of the floats . . . . . . . . .. 
Difference between the high-water and the ·low-water level . 

These data lead to the following calculations: 

A 

A 
AB 19/3 
Breet 17/12 
BC 7/( 

C BD 7/12 

AD 23/4 

-D 

B 

F 

G 

FG 19/, 

HF 19/12 
EH 19/, 

EI 23/, 

H-
-I 

F 

35 1/ 2 feet 
7 1/ 2 feet 

53 cogs 
12 staves 
9 staves 

52 cogs 
4 feet 
7 5/ 6 feet 
lfeet 
11/3 feet 
4 feet 

AB 47/6 

Breet 1 
8C 4/3 

Against BC bear 8/9 feet, and that in D. Against 
FG bear 128/9 feet, and that in H J which would 
amount to 251136/21456 [read: 21546] in IJ for I say 
EI 133/18 gives 128/9 ; and, if EH is 109/18, this gives, 
as above 251136/21546 feet, which weigh 757 Ibs, sub­
traction of the 8/9 Ibs [read: feet] weighing 57 Ibs 
gives 700 Ibs which bear on the scoop wheel in the 
centre of gravity of the low-water level at D. 

c- BD 4/9 

T 0 find the pressure on each foot of sail. 

-D 
B 

17 S/4 feet in the centte of the sai! give a pressure of 700 
Ibs what does AD 133/18 give? This gives 291 Ibs, which, 
divided by the ratio between the revoIutions 208/159 gives 222 
Ibs which divided by 1065 feet of the four saiIs gives a pres­
sure on each foot of sail of 3 357/1 065 ounces_ 

AB (read:.AD)133!ts 

E 

G 

H-
-I 

F 

FG 16/3 
HF 16/9 
EH l09!tS 

EI 133!tS 
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Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 

[7} OVERSLACH der 
Craylingher Wipmolen 

Camrats halfmiddellijn tot opt middel der cammen . 
Scheprats half middellijn . 
Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . : . . 
Verschil des hoochsten en leeghsten waters 

Hier uyt volght het nabeschreuen. 

Teghen BC perst 7/12 voet ende dat op D. Tegen FG perst 
175/12 voet ende dat op H, die doen an I 36750/3096 want iek 
segh EI 43/6 gheven 175/12 wat EH 35/6? comt alsvooren 
86 750/8 096 voet die weghen 771 f. daer af getrocken de 7/12 
voet weghende 38 iE" blijft 733 f: daer tscheprat mede ver­
laden is opt swaerheijts middelpunt des leeghsten w;tters als 
D. 

De ghetIJelt van yder voet seylJ te vinden. 

17 voet halve wieck gheeft 733 i: persinge wat AD 4S/0? 

comt 309 f: die ghedeelt deur 672/423 reden der keeren komt 
194 i:, die ghedeelt deur 1020 voet der vier seijlen comt 
yder voet seijls te doen de ghewelt van 3 44/1020 oncen. 

[8] OVERSLACH der 
Leeghste staende Broucksche molen by Ysselsteyn 

Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 
Camrats halfmiddellijn tot opt middel der cammen . 
Scheprats half middellijn . . . . . .. 
Breede der lepels. . . . . . . . . 
Commen onder tpeijl. . . . . . . . 
Verschil des hoochsten en leeghsten waters 

37 voet 
7 1/, voet 

44 cammen 
13 staven 
10 staven 
48 cammen 
4 2/a voet 
7 1/a voet 
11/a voet 
2 5/ 12 voet 
1 10/12 voet 
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Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 

(7) CALCULATION of the 
Cralingen Marshmill ("Wipmolen") 

Radius of the pit wheel to the pitch line . 
Radius of the sèoop wheel . 
Width of the floats . . . . . . . . 
Immersion of the floats . . . . . . 
Difference between the high-water and the low-water level . 

These data lead to the following calculations: 

Against BC bear 7/12 feet and that in D. Against FG bear 
175/12 feet and thàt in H, which bear in I 3675°/3096, for I say: 
El 43/6 gives 175!t2, what does EH 35/6 give? As described 
above, this gives 36750/s 096 feet, which weigh 771 Ibs; sub­
traction 'of the 7/12 feet weighing 38 Ibs," gives 733 which 
bear on the scoop wheel in the centre of gravity of the low­
water level in D. 

T 0 jind the pressure on each foot of sail. 

17 feet in the centte of each saiI give a pressure of 733 Ibs 
what does AD 43/6 give? This gives 309 Ibs, which, divided 
by 672/423, the ratio between the revolutions, gives 194 Ibs, 
which, divided by 1020 feet of the four sails, gives a pressure 
on each foot of sai! of 3 44/1020 ounces. 

(8) CALCULATION of the 
Lowest Mill at Broek near IJsselstein 

Difference between the high-water and the low-water level . 
Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 
Radius of the pit wheel to the pitch line 
Radius of the scoop wheel . 
Width of the floats . . 
Immersion of the floats 

34 feet 
71 /2 feet 

47 cogs 
12 staves 

56 cogs 
5 1/4 feet 
7 112 feet 
11/6 feet 
1 feet 
4 feet 

37 feet 
7 1/4 feet 

44 . cogs 
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13 staves 
10 staves 
48 cogs 

4 2/3 feet 
11/3 feet 
21/3 feet 
2 5!t2 feet 
1 1°/12 feet 
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Hier uyt volght het nabeschreuen. 
A 

AB 2213 

Breet 4/3 

BC 29/12 
C BD 29/36 

Teghen BC perst 1682/432 voet ende dat op D. Teghen FG 
perst 289/24 voet ende dat op H die doen an I 738684/67680 
want ick segh EI 235/36 gheven 289/24 wat EH 71/12? comt 
alsvooren 738684/67680 voet die weghen 709 J: daer af ge­
trocken de 1682/483 voet weghende 253 J: blijft 456 ;E. daer 
tscheprat mede verladen is opt swaerheijts middelpunt des 
waters als D. 

AD 235/36 

·D 
B 
E 

De ghewelt van yder voet seijls te vinden. FG 17/4 
HF 17!t2' 

G EH 71/12 18 1/2 voet halve wieck gheeft persinghe 456 J: wat AD 
!35/36 ? comt 160 J: die ghedeelt deur reden der keeren 624/440 
comt 112 ;E., die ghedeelt deur 1073 voet der vier seijlen 
comt yder voet seijls te doen de ghewelt van 1 719/ 1073 oncen. 

EI 235/36 

H· 
-I 

F 
[9} OVERSLACH der 

Hoochst staende Broucksche molen by Ysselsteijn 

Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 
Camrats halfmiddellijn tot opt middel der cammen. 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 
Verschil de~ hoochsten en leeghsten waters 

Langde der wiecke 
Breede 
Camrat boven . 
SchijfIoop boven 
Schijfloop beneen 
Camrat beneen . 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 

[10} OVERSLACH der 
Ghinste molen in Sarlois 1) 

Verschil des hoochsten en leeghsten waters 

1) Text identical with XVI B, Book X, 13-14. 

36 voet 
7 1/4 voet 

45 cammen 
12 staven 
9 staven 
5[0} cammen 
4 7112 voet 
6 11112 voet 
11/2 voet 
13/4 voet 
22/3 voet 

33 1/2 voet 
7 1/ 2 voet 

51 cammen 
14 staven 
10 staven 
63 cammen 

7 1/8 voet 
11/4 voet 
1 1/ 2 voet 
4 1/ 3 voet 

Î 
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These data lead to the following calculations: 

Against. BC bear 1682/432 feet, and that in D. Against FG 
beat 289/24 feet, and that in H, which beat in I 738684/67680, 

for I say:' EI 235/36 give 289/24, what does EH 71/12 give? This 
gives as above 738684/67680 feet, which weigh 709 Ibs; sub­
traction of the 1682/432 feet, weighing 253 Ibs, gives 456 Ibs, 
which bear on the scoop wheel in the centre of gravity of . 
the low-water level in D. 

T 0 find the pressure on each foot of sail. 

18 1/2 feet in the centte of the sail gives a pressureof 456 
Ibs; what does AD 235/36 give? This gives 160 Ibs, which di­
vided by the ratio of revolutions 624/440, gives 112 Ibs which, 
divided by 1073 feet of the four sails, gives on each foot of 
sail a pressure of 1 719/1 073 ounces. 

Lengrh of the sails 
Width 
Brake wheel 
Wallower 
Crown whèel 
Pit wheel 

(9) CALCULATION of the 
Highest Milt at Broek near IJsselstein 

Radius of the pit wheel to the pitch line 
Radius of the scoop wheel. . . .' . 
Width of the floats . . . . . '. . 
Immersion of the floats . . . . . 
Difference between the"high-water and the low-water level . 

Lengrh of the sails 
Width 
Brake wheel 
'Wallower 
Crown wheel 
Pit wheel 

(10) CALCULATION of the 
Ghinst Milt at Charlois 

Radius of the pit wheel to the pitch line 
Radius of the scoop wheel. . . . . 
Width of the floats : . . . . . . 
Immersion of the floats . . . . . 
Difference between the high-water and the low-water level. 
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36 feet 
7 1/4 feet 

45 cogs 
12 staves 
9 staves 
5 (0) cogs 
4 7/ 12 feet 
6 11/12 feet 
11/2 feet 
13/4 feet 
22/3 feet 

33 1/ 2 feet 
7 1/ 2 feet 

51 ' cogs 
14 staves 
10 staves 
63 cogs 

7 1/3 feet 
11/4 feet 
1 1/2 feet 
4 1/3 feet 
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Hier uyt volght het nabesehreuen. 

Teghen BC perst 45/32 voet ende dat op D. Teghen FG perst 
6125/288 voet ende dat op H die doen an I 3564750/212544 want 
ick segh EI 41/6 gheven 6 125/288 wat EH 97/18 ? comt alsvooren 
3564750/212544 voet die weghen 1090 ~ daer af getrocken 
de 45/32 voet weghende 91 ~ blijft 999 ~ daer tscheprat mede 
verladen is opt swaerheijts middelpunt des leechsten waters als 
D. 

De ghewelt van yder voet seyls te vinden. 

16 3/4 halve wieck gheeft 999 ~ persinge wat AD 41/6? 
comt 407 ~ die ghedeelt deur reden der keeren 882/510 comt 
235 ~ die ghedeelt deur 1005 voet der vier wiecken comt 
yder voet seijls te doen de ghewelt van 3 745ft 005 oncen. 

A 

C 

·D 
B 

E 

G 

H· 
·1 

F 

AB 22/3 

Breet 5/, 
BC 3/2 

BD 1/2 

AD 41/6 

FG 35/6 
HF 35!t8 

EH 97/18 

EI 41/6 

Meniehte des waters dat met eleken keer der wie eken voort 
gedreven wort.1) 

Want des scheprats halfmiddellyn doet 22/3 dats 7 7/ 2 voet, ende de breede 
der lepels 5/4 dats 1 1/4 voet, sa its geheel lichhaem (te weten de ronde pilaer 
beschreven deur een keer der lepels) groot 211 voeten, hier af moet getrocken 
zijn het middeldeel des scheprats datter buyten het binnewater gaet, tselve deel 
is een ronde pilaer, diens gronts halfmiddellyn AC doet 35/6 tselve lichhaem is 
groot 133 voet, die getrocken vande voorschreve 211 voet, blijft 78 voet, dit 
gaet eens om in 882/510, comt met elcken keer der wiecken 45 voeten waters. 

[lOa] OVERSLACH 
Van de Theens Molen tSoelerwollde na de ollde manier 

Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 
Camrats halfmiddellijn tot opt middel der caromen . 
Scheprats half middellijn 
Breede der lepels . 
Coromen onder tpeijl. . 
Verschil des hoochsten en leeghsten waters 

15 1/ 2 

5 
28 
10 
8 

28 

15/4 
5ft2 

5/4 

2 

1) This passage up to [Il} OCCUtS in XVI B, Book X, 14-15 only. 

voet 
voet 
caromen 
staven 
staven 
caromen 

voet 
voet 
voet 
voet 
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These data lead to the following calculations: 

Against Be bear 45/32 feet, and that in D. Against PB bear 
6125/288 feet, and that at H, which bear in I 3 564 750/~12 544; for 
I say: EI 41/6 gives 6125/288, what does EH 97/18 give? This 
gives, as indicated, 3564750/212544 feet, weighing 1090 Ibs, sub­
ttact the 45/32 feet, weighing 91 Ibs, then 999 Ibs remain, 
bearing on the scoop wheel in the centre of gra~ity of the low­
water level in D. 

To /ind the pressure on each foot of saU. 

16 3/ 4 feet in the centre of the sails give 999 Ibs presure; 
what does AD 41/6 give? This gives 407 Ibs which dividedby 
the ratio berween the revolutions 882/510 gives 235 Ibs, which, 
divided by 1005 feet of the four sails, gives on each foot of 
sail a pressure of 3745/ 1 005 ounces. 

Volume of water raised byeach revolution of the sails. 

The radius of the scoop wheel is 22/3, i.e. 7 1/ 2 feet, and the 
width of the scoop 5/4, i.e. 11/4 feet; therefore the entire vo-

A-

C 

-D 
B 

E 
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AB 22/3 

Breet 5/4 
BC 3/2 

BD 1/2 

AD 41/6 

FG 35/6 
HF 35/IS 

G EH 9711s 
EI 41/6 

H-
-I 

F 

lume (of the cylinder described by one revolution of the scoop _ 
wheel) is 211 feet. Then subtract the centte part of the scoop wheel, which does 
not touch the water; this part forms a cylinder the radius of the bottom of which 
AC is 35/6, while the volume is 133 feet. This subtracted from the above 211 feet, 
gives 78 feet; this is raised in 882/510 revolutions of the sails, therefore 78, divided 
by 882/510, gives 45 feet of water with each revolution of the scoop wheel. 

(lOa) CALCULATION of the 
Theens Milt at Soeterwoude of the old design 

'-
Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 
Radius of the pit wheel to the pitch line 
Radius of the scoop wheel . 
Width of the floats . 
Immersion of the floats . . . . 
-Difference between the high-water and the low-water level. 

15 1/2 

5 
28 

feet 
feet 
cogs 
staves 
staves 
cogs 

10 
8 

28 

15/4 feet 
5/12 feet 
5/4 feet 

2 feet 
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Hier uyt.volgt het nabesehreven. 

Tegen BC perst 125/384 voet, ende dat op D. Tegen FG perst 845/384 voet ende 
dat op H, die doen an 1 2028°/11520, want ie segh EI 10/3, geven 845/384 wat EH 
s/a? comt alsvooren 20280/11 520 voet, die wegen 114 .e, daer afgetrocken de 
125/384 voet, wegende 21 if" blyft 93 Ibs, daer tscheprat mede verladen is opt 
swaerheyts middelpunt des leegsten waters als D. 

De gewelt van yder voet zeyls te vinden. 

31/4 Voet halve wiec geeft 93 f: persinge wat AD 12/S? comt 40 ce, die ge­
deelt deur reden der keeren 5/Û comt 32 if" die gedeelte deur 310 voet der vier 
zeylen, comt yder voet zeyls te doen degewelt van 1 202/310 oncen. 

Hier achter' volgen noch veel meer sulke overslagen van wesentlicke Molens 
diens tijts naer de oude manier, welcke wy niet nodig en achten alle hier by te 
voegen; Als connende hy, dieder lust toe hebben mocht, diergelijcke overslagen 
maken van wesentlicke schepratmolens deses tijts, naer de oude wyse; Ende daer 
me sal hy met enen ervaren wat veranderingen tsedert daer in gevallen zijn. 

Langde der wiecke 
Breede 
Camrat boven . . 
Schijfloop boven 
Schijfloop beneen . 
Camrat beneen . 
Scheprats half middellijn 
Breede der lepels. . 
Commen onder tpeijl . 

[uj OVERSLACH der 
Streefkercksche middel molen 

Verschil des hoochsten en leeghsten waters 

Langde der wiecke 
Breede 
Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 

[12} OVERSLACH der 
Beyersche molen te Stolek 

Verschil des hoochsten en leeghsten waters 

38 voet 
7 1/2 voet 

7 1/2 voet 

2 3/ 4 voet 
21/2 voet 

47 caromen 
13 staven 
9 staven 

47 caromen 
6 1/2 voet 
11/3 voet 

11/6 voet 
3 voet 
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These data lead to the following calculations: 

Against Be bear 125/384 feet, and that in D. 
Against FG bear 845/384 feet, and that in H, which bear in I 20 280/11 520, for I 

say: EI 201a gives 845/384, what does EH 8/3 give? This gives, as above 20280/11 520 

feet, weighing 114 Ibs, subtract 125/384 feet, weighing 21 Ibs, this gives 93 Ibs 
bearing on the scoop wheel in the centre of gravity ofthe low-water level in D. 

T 0 find the pressure on each foot of sail. 

31/4 feet in the centre of the sail give a pressure of 93 Ibs what does AD 10/3 

give? This gives 40 Ibs which divided by the ratio of revolutions 5/4 gives 32 Ibs 
which divided by 310 feet for the four sails gives on each foot of sail a pres­
sure of 1 202/310 ounces. 

Here follow many more data of real mills built at the time according to the 
aId design, which we do not all consider worth while mentioning here (says Hen­
drik Stevin!); for anyone, who wishes to can make such calculations of the raising 
of drainage mills of today built according to the aId design. And he will then at 
once perceive what changes have since been wrought in the design. 

Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 

(11) CALCULATION of the 
Middle Mil! at Streefkerk 

Radius of the scoop wheel . 
Immersion of the Boats 
Difference between the high-water and the low-water level. 

Length ofthe sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 

(12) CALCULATION of the 
Beyer Milt at Stolwijk 

Radius of the scoop wheel . 
Width of the floats . . . 
Immersion of the floats 
Difference betwee~ the high-water and the low-water level. 

38 feet 
71/ 2 feet 

7 1/ 2 feet 
23/4 feet 
2 1/ 2 feet 

47 cogs 
13 staves 
9 staves 

47 cogs 
6 1/2 filet 
11/3 feet 

11/6 feet 
3 feet 
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Langde der wiecke 
Breede 

[13} OVERSLACH der 
Molen opt hof van Delf 

35 voet 
8 voet 

Camrat boven . 
Schijfloop boven 
Schijfloop beneen 
Camrat beneen . 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 

48 cammen 
13 staven 
9 staven 

56 cammen 
7 voet 
11/6 voet 

13/12 voet 
Verschil des hooehsten en leeghsten waters 4 1/ 2 voet 

[14} OVERSLACH der 
Molen tot Escamp na de nieu manier 

Langde der wiecke 
Breede 

33 1/ 2 voet 
10 voet 

Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 
Verschil des hoochsten en leeghsten waters 

Hier uyt volght het nabeschreuen. 

Teghen Be perst 112/9 voet ende dat op D. Teghen FG perst 
1183/16 [voet} ende datop H die doen [an} I 372645/6144 want 
iek segh EI 64/9 gheven 1183/16 wat EH 35/6 ? comt alsvooren 
372 645/6 144 voet die weghen 3943 U:} daer af getrocken de 
112/9 voet weghende 809 i:, blijft 3133 of: daer tscheprat mede 
verladen is Opt swaerheijts middelpunt des leeghsten waters, 
als D. 

Te veroirdenen reden der keeren deser wieeken tot het 
scheprat alsoo dat yder voet seyls doe de ghewelt van 3 oncèn. 

lek vinde eerst de platte grootheijt der vier wiecken meenich­
vuldighende de langde 33 1/ 2 deur de breede 10 maect voor den 
wieck 335 die viermael comt voor de wiecken 1340 voeten, 
de selve menichvuldighe ick met de 3 oncen, comt voor de 
ghewelt der vier wiecken 251 i:, ende dit opt middelpunt der 
wiecke dats op 16 3/ 4 voet van tmiddel vanden as. Nu soo tpunt 
D des gheprangs der 3133 of: ooek waer 16 3/4 voet van tmiddel 
vande wateras soo soudemen segghen de reden der keeren te 
moeten wesen van 3133 of: tot 251, maer dat gheprang op D 

1) Text identical with XVI B, Book X, 15-17. 

8 voet 
3 1/2 voet 
22/3 voet 
3 5/ 6 voet 

A 

C 

-D 

B 

E 

G 

H-
-I 

F 

AB 8 
Breet 7/2 
.BC 8/3 

BD 8/9 

AD 6/e 

FG 13/2 
HF 13/6 
EH 35/6 
EI 6'/9 

In Hendric Stevin's version this title is preceded by a caption "Van Poldermolens nae de 
nieuwe manier ons Vaders" (On Drainage mills according to our father's design). 
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(13) CALCULATION of the 
Milt in the court (?) of Delft 

Length of the sails 
Width 
Brake wheel 
Wallower 
Crown wheel 
Pit wheel 
Radius of the scoop wheel . 
Width of the floats ... . 
Immersion of the floats 

'. 

Difference between the high-water and the low-water level. 

(14) CALCULATION of the 
Escamp Milt, new design 1) 

Length of the sails . . .. 
Width ..... . 
Radius of the scoop wheel . 
Width of the floats . . . 
Immersion of the floats 
Difference between the high-water and the low-water level. 

These data lead to the foltowing calculations: 

Against BC bear 1l2/9.Ieet and that in D. 
Against FG hear 11~3/16 (feet) and that at H, which'~ould 

bear (in) I 372645/6144, for I say EI 64/9 gives 1183116 what does 
EH 35/6 give? This gives as above, 372645/6144 feet, weighing 
3942 (Ibs); subtract the 112/9 feet weighing 809 Ibs, this gives 
3133 Ibs which bear on the scoop wheel in the centre of gravity 
of the low-water level in D. 

T 0 establish the ratio between the revolutions of sails ani 
scoop wheel if the pressure on each foot of sail be 3 ounces. 

I first find the area of the four sails by multiplying the 
length 33 1/2 by the width 10 which gives per sail 335, four 
times this amount for the four sails gives 1340 feet. These I 
multiply by the three ounces, which makes a pressure. on the 
four sails of 251 Ibs and that in the centre of the sails, i.e. at a 
distance of 16 3/ 4 feet from the centre ofthe windshaft. If then 
point D of the pressure of ,he 3133 Ibs were also at a distance 
of 16 3/4 feet from the centre of the scoop-wheel shaft one 
would have to say that the ratio between the. revolutions must 

1) Probably never built. 

355 

35 feet 
8 feet 

48 cogs 
13 staves 
9 staves 

56 cogs 
7 feet 
11/6 feet 

13/12 feet 
4 1/2 feet 

33 1/ 2 feet 
10 feet 
8 feet 
3 1/ 2 feet 
22/3 feet 
3 5/ 6 feet 

A 
AB 
Breet 
BC 

C BD 
AD 

-D 
B 

E 

8 
7/2 

81a 
8/9 
6/9 

G 

FG 1312 
HF 13/6 
EH 35/6 
EI 64/9 

H-
-I 

F 
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alleenlick wesende 64/9 voet van middel vanden as, soo moeten wij dat vinden op 
16 3/ 4 voet seggende 16 3/4 gheven 3133 wat 64/9? comt 1330. Ie segh dan dat 
de reden der keeren moet sijn van 1330 tot 251, daerom ghedeelt 1330 deur 251 
comt 5 75/ 251 ende soo menichmael sullen de wiecken moeten oromegaen teghen 
tscheprat eens. 

Te veroirdenen de menichte van cammen en staven om te cryghen ten naesten 
by de boueschreuen reden der keeren van 1330 tot 251. 

Ghenomen dat ick aensiende de grootheijt des camrats ende de behoirlicke 
dickte der caromen ende der staven die daer tussen coromen moeten, soo veroirden 
ick het carnrat beneen met 47 caromen, het schijfloop daertoe met 12 staven ende 
het schijfloop aende wieckas met 16 staven. Vrage hoe veel caromen het croonradt 
sal moeten hebben om de begheerde reden der keeren te crijghen. lek stelle de 
voornomde [sic] 16. 12 en 47 in oirden ende 0 ter plaets daer tgetal der beo 
gheerde caromen moet staen als hier onder segghende 16 mael 12 is 192, die 
stel ick daer neven aldus: 

16. 12. 192 
O. 47. 

Nu ist kennelick dat ter plaets van 0 een getal moet staen soodanich dattet 
selve ghemenichvuldicht met 47 gheve den uytbrengh die sulcken reden hebben 
tot 192 als 1330 tot 251. Om tselve te vinden ick segghe 251 gheeft 1330 
wat 192? comt 1017 die stel ick onder de 192. Nu aenghesien tgetal ter plaets 
van 0 ghemenichvuldight met 47 moet maken 1017, soo deel ick 1017 deur de 
47 comt ten naesten bij 21 ende soo veel caromen sal het croonrat hebben. Ende 
de ghestalt der werckinghe sal sijn als hier onder 

16. 12. 192 
21. 47. 1017. 

Doch alsoo 21 mael 47 maer uytenbrenghen 987, soo en salder eijghentlicke 
reden der keeren int ghemaeckte werck maer sijn van 987 tot 192 als hieronder 

16. 12. 192 
21. 47. 987. 

lek segghe dan datted schijfloop aende wieckas sal hebben . 
het croonrat 
het schijfloop beneen . . . . . . . 
het camrat beneen . . . . 
Ende tselve carnrat ghemaect wesende soo is sijn half middel· 
lijn tot opt middel der caromen . 

Proef. 

16 staven 
21 caromen 
12 staven 
47 caromen 

51/2 voet 

Somen nu den proef wil doen ende sien of yder voet wiecks hier mede de 
begheerde ghewelt uytbrenght ten naesten bij van 3 oncen men doe na de 
leeringhe des 3en Voorstels int je overslach aldus. 

16 3/ 4 voet halve wieck gheeft 3133 f:persinge, wat AD 64/9? comt 1330 .r, 
die ghedeelt deur reden der keeren 987/192 comt 258 f: die ghedeelt deur 1340 
voet der vier wiecken comt yder voet wieck te doen de ghewelt van 3 108/ 1840 

oncen. 
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be as 3133 Ibs to 251, but the pressure in D is only at 64/9 feet from the centre 
of the shaft so we have to find this at 16 3/4 feet, saying: 16 3/4 give 3133, what 
does 64/9 give? This gives 1330. I therefore say that the ratio between the re­
volutions must be as 1330 to 251; therefore divide 1330 by 251, this gives 
5 75/251 , and so of ten the sails will revolve against one revolution of the scoop 
wheeI. 

To establish the number of cogs and staves in order to obtain approximately 
Ihe above-mentioned ratio of 1330 10 251. 

Suppose that in view of the size of the brake wheel and the necessary dimen­
sions of the cogs and staves which should interact I make a pit wheel with 47 
cogs, the crown wheel with 12 staves and the wallover with 16 staves. The 
question is now how many cogs shouid the brake wheel have in order to get the 
indicated ratio between the revolutions? I put the above-mentioned 16, 12 and 
47 in a row and 0 at the place where the desired number of the cogs should be 
and saying that 16 times twelve make 192 I add this number in the way shown 
below: 

16. 
O. 

12. 
47. 

192. 

It is obvious that in the place of 0 there should be a number which if multiplied 
by 47 will give aresult which is to 192 in the same ratio as 1330 to 251. In order 
to find it I say 251 gives 1330, what does 192 give? This gives IOq, this I place 
under the 192. As the number in the place of the 0, multiplied by 47 must give 
1017, I divide 1017 by 47 which gives approximately 21 and so many cogs the 
brake wheel must have. I . 

And the form of the calculation must become as below: 
16. 12. 192. 
21. 47. 1017. 

But as 21 times 47 gives ooly 987, the actual ratio ia the mechaoism coostructed 
must be only as 987 to 192, as shown below 

16. 12. 
21. 47. 

192. 
987. 

I say then that the wallower should have 16 staves 
the brake wheel . 2 I cogs 
the crown wheel 12 staves 
the pit wheel 47 cogs 
aod the pit wheel thus made should have a radius up to the centre of the cogs 
of 5 1/2 feet. 

Prooi· 
Should one now seek a proof to see whether each foot of the sails has a pressure 

of nearly three ounces as desired, calculate according to the instruction in the 
third proposition of the first calculation, thus: 16 3/ 4 feet in the centte of the 
sail give a pressure of 3 I 3 3 Ibs, what does AD 64/9 give? This gives 1330 Ibs, 
which dividedby the ratio between the revolutions 987/192, gives 258 Ibs, which 
divided by 1340 feet of the four sails gives a pressure on each foot of the sails 
of 3 108/ 1 340 ounces. 
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Het is wel waer datter maer begheert en was 3 oncen doch dit verschil is 500 

deen dat bij aldienmen int croonrat maeckt een cam meer en stelde als 22 cam­
men, soo soudet dan min vallen als 3 oncen, te weten 2 1256/ 1840 oncen. 

Te vinden hoe stijf de Staven tegen de cammen perssen. 1) 

Angesien opt swaertheytsmidpunt des leegsten waters, dat is op 64/9 vOeten vant 
middel vanden as perst 3133 f: deurt 1 lit deses gevolgs; En dat het middel vande 
cammen 5 1/ 2 voet vant middel der as is, deur het 3 lit deses gevolgs: Soo seg ic 
5 1i2 voet, geeft 64/9, voet wat 3133 f:? comt 4050 74/99 ~: En so stijf persen de 
staven tegen de cammen des ondersten camrats opt middel gerekent. 

Om nu te vinden hoe stijf de bovenste staven tegen de cammen persen. Ic seg 
gelijc de midlini des schyfloops beneen, totte midlini des schyfloops boven, also 
perssing boven tot perssinge beneen. 

De dracht des Molens tot Escamp, en wort vant middel der wie cas aldus berekent. 

De tafelmenten elck dick 1 voet tsamen 2 voet, daer afgetroken moet syn haer 
inkipping elc drie duym, ende d'inkipping des ondersten tafelments en de 2) 
slove ooc elc drie duym tsamen 
1 voet, blijft 
De tooren tusschen borsten 
De zetel 
De vouchouten 3) 
De somers . . 
De waterlysten 
De houckstylen tusschen borsten. 
De dacklysten 
De steenlysten . 
De steen 
Den halve as . 

Somma. 

1-- 0 
17 - - 0 
0--11 
1-- 0 
0--9 
0--7 
8 -- 0 
0-- 10 
1-- 5 
1--0 
1-- 0 

33 - - 6 

Laet de hoogde van 33 11/3 voet AB zijn, ende BC sy deel der slove, en de AB 
is vijfvoudich tot Be, daerom sal BC doen 67/10, ende AC V 1167 7/50, maer CD 
doet 7, daerom de roe AD doet V 1118 7/50 dats by 33-5. 

[15} OVERSLACH der 
Stolwycksche molen na de nieu manier 4) 

Langde der wiecke 
Breede 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl 
Verschil des hoochsten en leeghsten waters 

40 voet 
9 1/2 voet 

10 1/6 voet 
3 1/2 voet 
4 1/6 voet 
4 voet 

1) The Eollowing passages up to [15] occur only in XVI B, Book X, 17-18. 
2) For" in de slove". à 
3) For "vouch.houten". 
4) Text identical with XVI B, Book X, 18-19 
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It is true that only three ounces were desired, but this difference is so smaU that 
if one should add one cog to the brake wheel and give it 22 cogs one would get 
less than three ounces, to wit 2 1256/ 1340 ounces. 

To find the pressure of the staves against the cogs: 

As in thecentre of gravity of the low water level, i.e. at 64/9 feet from the centte 
of the wheel shaft bear 3133 Ibs according co the first chapter of this calculation 
and the pitch line of the cogs is 5 1/2 feet from the centre of the wheel shaft ac­
cording to the third chapter: I say· 5 112 feet gives 64/9 feet what does 3133 ibs 
give? This gives 4050 74/ 99 Ibs. And so strongly do tbe staves press against the 
cogs of the driven wheel calculatèd for their pitch line. 
In order co find the pressure of the staves (of the wallower) against the cogs (of 
the brake wheel) I say as the radius of tbe crown wheel to tbe radius of tbe 
wallower, so is the pressure above to that below. 

T he sweep of the Escamp milts calculated from the centre of the wind shaft. 

The ciUs each one foot thick make 2 feet, subtract their indentation of three 
inches each and tbe indentation of the lower cill and the groove also three 
inches each together 
1 foot, this gives . . 
The tower between the breasts 
The collar 
Tbe sheers . . . 
The tie beams . .. 
The lower side girt 
The corner uprights between the breasts 
Tbe upper side girt 
The side girts . 
The crown tree 
Half the shaft . 

1-0 
17-0 
0-11 
1-0 
0-9 
0-7 
8-0 
0-10 
1-5 
1-0 
1-0 

Together33-6 
If the height of 33 11/ 2 feet be AB and Be be part of the "groove" and AB be 

five times BC, BC will be 67/10 and AC V 1167 7/50 but CD is 7 therefore the 
whip AD is V 1118 7/50, i.e. about 33.5. 

Length of the sails . . 
Width 

(15) CALCULATION of the 
Stolwijk Mill, new design 1) 

Radius of the scoop wheel . 
Width of the floats . 
Immersionof the floats 
Difference between the high-water and the low-water level. 

1) Situated close by No. 12. 

40 feet 
9 1/2 feet 

10 1/6 feet 
3 1/2 feet 
4 1/ 6 feet 
4 feet 



- 384 -

360 

Hier u')'t volght het nabeschreuen. 

Teghen Be perst 4375/144 voet ende dat op D. A 
Teghen FG perst 16807/144 voet ende dat op H die 
doen aen I 10134621/102384 want ick segh EI 79/9 

gheven 16 807/144 wat EH 67/9? comt alsvooren C 
10134621/102384 voet die weghen 6434 f: daer af ge­
trocken de 4375/144 voet weghende 1974 f: blijft 
4460 .L daer tseheprat mede verladen is opt swaer- D· 
heijts middelpunt des leeghsten waters als D. .B 

AB 
Breet 
BC 
BD 
AD 

Te veroirdenen reden der keeren deser wieeken 
tottet scheprat alsoo dat 'lder voet se'lls doe de ghewelt van 
3 1/4 oncen. 

1520 voet der vier seijlen gemenichvuldicht met 3 1/ 4 oneen 
comt 308 f:. Voort 20 voet halve wieck gheeft 4460 .L des 
gheprangs wat AD 79/8 [read: 79/g}? comt 1957 daerom segh 
ick dat de reden der keeren sal sijn van 1957 tot 308. 

Te veroirdenen de menichte van cammen en stauen om te 
cr'lghen ten naesten b'l de boueschreuen reden der keeren van 
1957 tot 308. 

61/6 

7/2 

25/16 (read: 25/6) 

25/18 

78/9 (read: 79/9) 

E 

G 

H· 
-1 

F 

FG 49/6 

HF 49/18 

EH 67/9 
EI 79/9 

Ghenomen voor tschijfloop aende wieekas 12 staven, voor tschijfloop beneen 8 
staven, voor tcamrat beneen 43 cammen. 

V raghe hoe veel eammen het erooruat sal moeten hebben om de begeerde 
reden der keeren te crijghen? 

lek segh 12 mael 8 is 96. Voort 308 minste pael gheeft 1957 meeste pae1 wat 
96? comt 609 die ghedeelt deur de 43 eammen eomt voort eroonrat 14 eammen. 

Deze 12 staven boven 14 cammen int croonradt, 8 staven beneen ende 43 
cammen int camrat brenghen uyt reden der keeren van 301 tot 48. 

Prouf· 
Om nu te sien of yder voet seijls hiermede de begheerde ghewelt uyt brenght 

ten naesten bij van 3 1/4 oneen, ick segh 20 voet halve wieek gheeft 4460 f: 
persinge wat AD 79/9 ? comt 1957 f: die ghedeelt deur reden der keeren 301/48 
comt 312 of: die ghedeelt deur de 1520 voeten der vier seijlen COInt yder voet 
seijls te doen de ghewelt van 3432/ 1520 oneen. 

[16} OVERSLACH der 
Broucksche molen by Yselsteyn na de nieu manier 1) 

Langde der wiecke 
Breede 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl 
Verschil des hooehsten en leeghsten waters 

1) Text identical with XVI B, Book X, 19-21. 

39 voet 
10 voet 
10 11/ 24 voet 

3 3/ 4 voet 
3 voet 
4 1/2 voet 
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These data lead to the following calculations: 
Against BC bear 4375/144 feet, and that in D. A 

Against FG bear 16 807/144 feet, and that in H, which 
bear in I 10134621/102384, for I say: EI 79/9 gives 
16807/144 what does EH 67/9 ? This gives, as above, 
10134621/102384 feet weighing 6434 Ibs; subtract the C 
4375/144 feet, weighing 1974 Ibs, there remain 4460 
Ibs, bearing on the scoop wheel in the centre of gra- D· 
vity of the low-water in D. B 

AB 
Breet 
BC 
BD 
AD 

T 0 establish the ratio between the revolutions of saUs and 
scoop wheel so that the pressure on each foot of sail be 3 1/4 

ounces. 
1520 feet of the four saiIs multiplied by 3 1/4 ounces, makes 

308 Ibs. Further 208 feet at the centre of the sail gives 4460 
Ibs of pressure what does AD 79/9 give? This gives 1957, there­
fore I say that the ratio between the revolutions must be as 
1957 to 308. 

T 0 establish the number of cogs and staves to obtain approx­
imately the above ratio between the revolutions as 1975 to 
308. 

61/6 
. 7/2 

361 

25/16 (read: 25/6) 

25/18 

78/9 (rt;ad: 79/9) 

E 

G 

H· 
-I 

F 

.-'FG 49/6 
HF 49/18 
EH 67/9 
EI 79/9 

Taking 12 staves for the wallower, 8 staves for the crown wheel and 43 cogs 
for the pit wheeI, the question is how many cogs shouid the brake wheel have 
in order to obtain the desired ratio between the revol~tions? 
I say 12 times 8 is 96. Further 308 for the smaller term gives 1957 for the 
greater term, what does 96 give? This gives609, which divided by the 43 cogs, 
gives for the brake wheel14 cogs. 
These 12 staves above, 14 cogs in the brakewheel, 8 staves below, and 43 cogs in 
the pit wheel yield the ratio between the revolutions as 301 to 48 . 

. Proof. 
In order to find whether each foot of sail now has the desired pressure of about 

3 1/4 ounces, I say 20 feet for the centre of the sails give 4460 Ibs pressure, what 
does AD 79/9 give? This gives 1957 Ibs, which, divided by the ratio between the 
revolutions 301/48, makes 312 Ibs, which, divided by the 1520 feet of the four 
sails, makes the pressure on each foot of sail 3 432/ 1 520 ounces. 

(16) CALCULATION of the 
Broek MiJl near IJsselstein, new design 1) 

Length of the sails . 
Width 
Radius of the scoop wheel . 
Width of the flaats . 
Immersion of the floats 
Difference between the high-water and the low-water level . 

1) Replaced No. 8 or No. 9. 

39 feet 
10 feet 
10 11/ 24 feet 
3 3/4 feet 
3 feet 
4 1/ 2 feet 



- 386 -

362 

Hier uyt volght het nabeschreuen. 

Teghen BC perst 135/8 voet ende dat op D. Teghen FG perst 
3375/32 voet ende dat op H die doen aen I 15471 0001t74 336 want· A 
ick segh EI 227/24 gheven 3375/32 wat EH 191/2Û comt alsvooren 
15471 0001t74 336 voet die weghen 5768 .f:., daer af gecrocken de 
135/8 voet weghende 1096 .f:., blijft 4672 f: daer tscheprat C 
mede verladen is opt swaerheijts middelpunt des leegchsten 
waters als D. -D 

B 
Te veroirdenen reden der keeren deser wie eken tottet schep­

rat alsoo dat yder voet seyls doe de ghewelt van 33/4 oncen. 
1560 voet der vier seijlen gemenichvuldicht met 3 3/ 4 oncen 

comt 365 .f:., voort 19 1/2 voet halve wieck gheeft 4672 f: des 
gheprangs wat AD 227/24 comt 2266, daerom segh ick dat de 
reden der keeren sal sijn van 2266 tot 365. 

Te veroirdenen de menichte van cammen en stauen om te 

E 

G 

crijghen ten naesten bij de boueschreuen reden van 2266 tot H-
365. -I 

Ghenomen aende wieckas 16 staven, voor tschijfloop beneen F 

AB 251/24 
Breet 15/4 

Be 3 
BD 1 
AD 227/24 

FG 1512 
HF 512 
EH 191/~4 
EI 227/24 

8 staven, voor tcamrat beneen 45 cammen. Vraghe hoe veel cammen het croon­
rat zal moeten hebben om de begheerde reden der keeren te krijghen? 

lek segh 16 mael 8 is 128. Voort 365 minste pael gheeft 2266 meeste pael wat 
128? comt 794 die ghedeelt deur de 45 cammen comt voor tcroonrat 17 29/ 45 

daer ick voor neem 18 cammen. . 
Dese 16 staven boven, 18 cammen int croonrat, 8 staven beneen ende 45 cam­

men int camrat brengen uyt reden der keeren van 810 tot 128. 

Prouf· 
Om nu te sien of yder voet seijls hier mede de begheerde ghewelt uytbrenght 

ten naesten bij van 3 3/ 4 oncen ick segh 19 1/2 voet halve wieck gheeft 4672 .f:., 
persinge, wat AD 227/2Û comt 2266 .f:., die ghedeelt deur reden der keeren 81°1t28 

comt 362 f: die ghedeelt deur de 1560 voeten der vier seijlen comt yder voet 
seijls te doen de ghewelt van 3 1112/1560 oncen. 

Langde der wiecke 
Breede 

[17] OVERSLACH der 
Craeylingher molen na de nieu manier 

Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl 
Verschil des hoochsten en leeghsten waters 

39 voet 
10 voet 
10 11/24 voet 
33/ 4 voet 
3 1/2 voet 
4 voet 
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These data lead to the foltowing calculations: 
Against BC bear 135/8 feet, and that in D. Against FG bear 

3375/s2 feet and that in H, which bear in I 15471 0001174 336, for· 
I say: El 227/24 gives 3375/32 what does EH 191/24 give? This 
gives as above 15471 000/174 336 weighing 5768 Ibs, subtract the 
135/8 feet weighing 1096, this gives 4672 Ibs bearing ()n the 
scoop wheel in the centre of gravity of the low-water level in 
D. 

To establish the ratio between the revolutions of sails and 
scoop wheel so that the pressure on each foot of sail be 3 3/ 4 

ounces. 
1560 feet of the four sails, multiplied by 3 3/ 4 ounces makes 

365 Ibs, further 19 1/ 2 feet in the centre of the sai! gives 4672 
Ibs of pressure, what does AD 227124 give? This gives 2266, 
therefore I say that the ratio between the revolutions must be 
as 2266 to 365. 

Ta establish the number of cogs and staves in order to ob­
tain approximately the above-mentioned ratio of 2266 to 365. 

. If we take 16 staves for the wallower, 8 staves for the crown 

A 

C 

-D 
B 

E 

G 

H-
-I 

F 

363 

AB 251/24 

Breet 15/4 

BC 3 
BD 1 
AD 227/24 

FG 15/2 

HF 512 
EH 191/24 
EI 227/24 

wheel and 45 cogs for the pit wheeI, the question is how many cogs shouid the 
brake wheel have in order to obtain the desired ratio between the revolutions? 
I say 16 times 8 is 128. Further 365 for the smaller term gives 2266 for the 
greater term, what ra 128? This gives 794, which divided by the 45 cogs, gives 
17 29/45 for the cams of the brake wheel for which number I take 18 cogs. 
These 16 staves above, 18 cogs in the brake wheeI, 8 staves below, and 45 cogs 
in the pit wheel give the ratio between the revolutions as 810 to 128. 

Pro of. 
In order ra establish whether each foot -of sail thus gets the desired pressure 

of approximately 3 3/ 4 ounces I say 19 1/2 feet in the centre of the sail give 4672 
Ibs pressure, what does AD 227124 give? This gives 2266 Ibs, which divided by 
the ratio between the revolutions 810/128 gives 362 Ibs, which divided by the 
1560 feet of the four sails, gives on each foot of sail a pressure of 3 1112/1560 

ounces. 

length of the sails . . 
Width 

(17) CALCULATION of the 
Cralingen Milt, new design 1) 

Radius of the scoop wheel . 
Width of the floats . . 
Immersion of the floats 
Difference between the high-water and the Iow-water level. 

1) The same as No. 6. 

39 feet 
10 feet 
10 11/24 feet 
3 3/ 4 feet 
3 1/2 feet 
4 feet 
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364 

Hier uyt volght het nabeschreuen. 

Teghen BC perst 735/32 voet ende dat op D. Teghen FG perst 
3375/32 voet ende dat op H die doen aen I 15471 000/171 264 want 
ick segh EI 223/24 gheven 3375/32 wat EH 191/2Û coromt als­
vooren 15471 0001171 264 die weghen 5871 f, daer af getrocken 
de 735/32 voet weghende 1492 .f: blijft 4379 f: daer het schep­
rat mede verladen is Opt swaerheijts middelpunt des leeghsten 
waters als D. 

Te z'eroirdenen reden der keeren deser wieeken tottet scheprat 
alsoo dat yder voet seyls doe de ghewelt van1) 

A 

C 

-D 

B 

E 

G 

H-
-I 

F 

AB 251/24 

Breet 15/4 

BC 7/2 

BD 7/6 
AD 223/24 

FG 15/2 

HF 5/2 
EH 191/24 
.EI 223/24 

[17a} Van de eralinger achtcante Molen verandert na de nieuwe manier 

Langde der wiecke . _ 
Breede 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl . 
Verschil des hoochsten en leeghsten waters 

Hier uyt volcht het na beschreven. 

35 1/2 voet 
9 voet 

10 voet 
3 1/ 2 voet 
3 1/2 voet 
4 voet 

Tegen CB perst 847/36 voet, en dat op D. Tegen GF perst 3703/36, en dat op H, 
die doen an I 2232909/25596 want ick segh, EI 79/9 geven 3703/36, wat EH 67/9? 
comt als vooren 2232909/25596 voet, die wegen 5670 .f:, daer afgetrocken, de 
843/63, wegende 1529 .f:, blijft 4141 f" daer het scheprat mede verladen is, opt 
swaerheyt middelpunt des leegsten waters, als D. 

Te verordenen de reden der keeren deser wieeken tottet Scheprat, a/soo dat yder 
voet zeijls doe de gewelt van 4 1/ 2 oncen. 

1278 Voet der vier zeylen, gemeniehvuldieht met 4 1/2 oncen, comt 359 .f:: 
Voort 17 3/ 4 voet halve wieck, geeft 4141 f, des geprangs, wat AD 79/9? comt 
2047, daerom segh ie dat de reden der keeren sal zijn, van 2047 tot 359. 

Te veroirdenen de menichte van cammen en staven om te crijgen ten naesten 
by de boveschreve reden van 2047 tot 359. 

1) Calculation not given; XVI B, Book X, 21-22 glves the passage up to [lS}. 
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These data lead to the following calculations: 

Against BC bear 735/32 feet, and that in D. Against FB bear 
3375/32 feet, and that in H, which bear in I 15471 000/171 264, for 
I say: EI 223/24 gives 3375/32 what does EH 191/24 give? This 
gives as above 15471 000/171264 feet, weighing 5871 Ibs, sub­
tract the 7351a2 feet, weighing 1492 Ibs, gives 4379 Ibs, being 
the pressure on the scoop wheel bearing in the centre of gravity 
of the Iow-water level in D. 

Ta establish the ratio between the revo/utions of the sails 
and the scoop wheel in order to obtain a pressure on each foot 
of sail of ... 

Length of· the sails 
Width 

(17a) CALCULATION of the 
Cralingen octagonal Mill, new design 2) 

Radius of the scoop wheel . 
Width of the fIoots . 
Immersion of the floots 
Difference between the high-water and the low-water level. 

These data lead to the following calculations: 
Against CB bear 847136 feet, and that in D. 

A 

c 

-D 

B 

E 

G 

H· 
-I 

F 

35 1/2 

9 
10 
3 1/2 

3 1/2 

4 

365 

AB 251/24 
Breet 15/, 

Be 7/2 
BD 7/6 
AD 223/24 

FG 15/2 

HF 5/2 
EH 191/24 

El 223/24 

feet 
feet 
feet 
feet 
feet 
feet 

Against GF bear 3703/36 feet, and that in H, which bear in I 2232909/25596, for I 
say: El 79/9 gives 3703/36, what does EH 67/9 give? This gives as above, 
2232909/255 596 feet, weighing 5670 Ibs, subtract the 847/63, weighing 1529 Ibs, gives 
4141 Ibs, bearing on the scoop wheel in the centre of gravity of the Iow-water 
level in D. 

Ta establish the ratio between the revolutions of the sails and of the scoop 
'VJheel in order to obtain a pressure on each foot of sail of 4 1/ 2 ounces. 

1278 feet for four sails, multiplied by 4 1/2 ounces, gives 359 Ibs. Further 17 3/4 

feet in the centre of the sail gives 4141 Ibs of pressure, what does AD 79/9 give? 
This gives 2047, therefore I say that the ratio between the revolutions must be 
as 2047 co 359. 

Ta establish the number of cams and staves in order to obtain approximately 
the above-mentioned ratio of 2047 to 359. 

2) The same as No. 6a. 
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366 

Genomen voort schijfloop ande wiecas 12 staven, voor het schijfloop oo;.een 
8 staven, voor het eamrat beneen 43 eammen, vrage hoe veel eammen het croon­
rat sal moeten. hebben, om de begeerde reden der keeren te crijgen? 

lek segh 12 mael 8 is 96: Voort 359 minste pael, geeft 2047 meeste pael, wat 
96? eomt 544, die gedeelt deur de 43 eammen, eomt voor het eroonrat 13 eammen. 

Dese 12 staven boven, 13 eammen int eroonradt, 8 staven beneden, en 43 cam­
men int camrat, brengen uyt reden der keeren van 559 tot 96. 

Prouf. 
Om nu te sien of yder voet zeyls, hier mede de begeerde gewelt uytbrengt, ten 

naesten by van 4 1/2 onee; le seg 17 3/4 voet halve wiee, geeft 4141 .E persinge, 
wat AD 79/9? eomt 2047, die gedeelt deur reden der keeren 559/96, eomt 315 .E, 
die gedeelt deur 1278 voeten der vier zeyJen, eomt yder voet zeyIs te doen de 
gewelt van ten naesten by 4 oncen. 

Dicte der staven boven op hacr middel. 
Diete der sehyven. . . 
De steec . 
De cammen dic int gat . 
De eammen die op de eruyn 
De ployen die . 
De sehyven beneen die . . 
De staven dic . 
De eammen die op de cruyn . 
De ployen . 

Langde der wieeke 
Breede 

[l8} OVERSLACH der 
Robbenoirtsche molen na de niett manier 

Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl 
Verschil des hooehsten en leeghsten waters 

Hier uyt volght het nabeschreuen. 
Teghen Be perst 275/32 voet ende dat op D. Teghen FG perst 

275/8 ende dat op H die doen aen I 23925/816 want ick segh EI 
17/3 gheven 275/8 wat EH 29/s? comt alsvooren 23925/816 voet 
die weghen 1905 .E daer af getroeken de 275/32 voet weghende 
558 ;L blijft 1347 .E daer tseheprat mede verladen is opt 
swaerheijts middelpunt des leeghsten waters, als D. 

5 duym 
5 1/2 duym 

10 1/2 duym 
5 duym 

5 1/ 2 duym 
6 duym 
5 duym 

6 duym 

1~ voet 
101/2 voet 
61/2 voet 
23/4 voet 
21/2 voet 
21/2 voet 

A 
AB 13/2 
Breet 11/4 

BC 5/2 
C BD 5/0 

AD 17/3 

-D 

B 
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Taking 12 staves for thewallower, 8 staves for the crown wheel, and 43 cogs 
for the pit wheel, the question is now how many cogs should the brake wheel 
have in order to obtain the desired ratio between the revolutions? 
I say 12 times 8 makes 96. Further 359 for the smaller term gives 2047 for the 
greater term, what does 96 give? This gives 544, which divided by the 43 cams, 
makes for the brake wheel 13 cogs. These 12 staves above, 13 cogs in the brake 
wheel, 8 staves below, and 43 cogs of the driven wheel give the ratio between the 
revolutions as 559 to 96. 

Praal· 
In order to establish whether each foot of sail has approximately the desired 

pressure of 4 1/2 ounces, I s,ay: l7 3/4 feet in the centre of the sail gives 4141 Ibs 
of pressure, what does· AD 79/9 give? This gives 2047, which divided by the 
ratio between the revolutions 559/96, gives 315 Ibs; divided by 1278 feet for the 
four sails,it makes a pressure on each foot of sail of about 4 ounces. 

Width of the staves at their centre . 
Width of the flanges . 
The pitch . 
Width of the cogs in the hole 
Width of top of the cogs . 
Width of cants 
Width of the flanges below 
The width of the staves 
Cogs at the top 
The cats . 

Length of the saUs . 
Width 

(18) CALCULATION of the 
Robbernoirt Mill, new design 

Radius of the scoop wheel . 
Width of the fleats . . 
Immersion of the fleats . . 
Difference between the high-water and the low-water level . 

These data lead to the lol/owing calmlations: 
Against BG bear 275/32 feet, and that in D. Against FG Rear· 

275/8, and that in H, which bear at I 23925/816, for I say EI 17/3 

gives 275/8, what does EH 29/6 give? This gives, as above, 
23925/816 feet, weighing 1905 Ibs, subtract the 275/32 feet weigh­
ing 558 Ibs, this gives 1347 Ibs, bearing on the scoop wheel in 
the centre of gravity of the low-water level at D. 

5 inches 
5 1/ 2 inches 

·10 1/2 inches 
5 inches 

5 1/ 2 inches 
6 inches 
5 inches 

6 inches 

19 feet 
10 1/2 feet 
6 1/2 feet 
2 3/ 4 feet 
2 1/ 2 feet 
2 1/ 2 feet 

A 
AB 13/2 
Breet UI, 
BC 5/2 

C BD 5/6 
AD 17/3 

-D 
B 
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368 

Te veroirdenen reden der keeren deser wieeken tottet schep-
rat alsoo dat yder voet seyls doe de ghewelt van 23/4 oncen. 

798 voet der vier seijlen ghemenichvuldicht met 2 3/ 4 oncen 
comt 137 [.;€,}. Voort 9 112 voet der halve wieck gheeft 1347 
;E des gepranghs wat AD 17/S? comt 803 [oe), daerom segh 
iek dat de reden der keeren sal sijn van 803 tot 137. 

Te veroirdenen de menichte van cammen en staven om te 
cryghen ten naesten by de boveschreven reden van 803 tot 137. 

Zij ghenomen voor tschijfloop aende wieckas 12 staven, voor 
tschijfloop beneen 8 staven, voor tcamrat 35 cammen. Vraghe 
hoe veel cammen het croonradt sal moeten hebben om de be-
gheerde reden der keeren te crijghen? 

E 

G 

H-
-1 

F 

FG 5 
HF 5/3 
EH 29/6 

EI 1713 

lek segh 12 mael 8 is 96, voort 137 minste pael gheeft 803 meeste pael wat 
96? comt 562 die ghedeelt deur 35 cammen, comt voor tcroonradt 16 cammen. 

Dese 12 staven boven, 16 cammen int croonradt 8 staven beneen en 35 cam­
men int camrat brenghen uyt reden der keeren van 560 tot 96. 

Prouf· 
Om nu te sien of yder voet seijls hiermede de begeerde gewelt uytbrengt ten 

naesten bij van 2 3/4 oncen. lek segh 9112 voet der halve' wieek gheeft 1347 ;E 
persinge wat AD 171s? comt 803 oe die ghedeelt deur reden der keeren 560/96 

comt 137 ;E die ghedeelt deur de 798 voet der vier seylen comt yder voet seyls 
te doen de ghewelt van 2 5961798 oneen. 

Menichte des waters met elcken keer der wiecken.1) 

Want des scheprats halfmiddellyn doet 6 1/2 voet, en de breede der lepels 2 %. 
dats 11/4, 50 ist geheellichhaem (te weten den ronden pilaer beschreven deur een 
keer der lepels) groot 365 voet, hier af moet getrocken zijn het middeldeel des 
scheprats datter buyten het binnewater gaet, tselve deel is een ronde pilaer diens 
gronts halfmiddellyn AC doet 4 voet, tselve lichhaem is groot 138 voet, -die 
getrocken vande voorschreve 365 voet, blijft 227; Dit gaet eens om in 56°/96 

keeren der wieeken, daerom gedeelt 365 deur 560/96, comt met eleken keer der 
wiecken 62 voeten. 

[19J OVERSLACH der 
Molen tsoeterwoude na de nieu manier 2) 

Langde der wiecke 
Breede. 
Scheprats half middellijn 
Breede der lepels . 
Commen onder tpeijl 
Verschil des hoochsten en leeghsten waters 

1) This passage occurs in XVI B, Book X, page 24. 
2) Ten identical with XVI B, Book X, 24-25. 

16 voet 
5 1/2 voet 
5 3/s voet 
2 5/ 6 voet 
3 voet 
2 voet 
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T 0 establish the ratio between the revolutions of sails and 
scoop wheel in order to obtain a pressure on each foot of sait 
of 23/4 ounces. 

798 feet of four sails multiplied by 2 3/ 4 ounces give 137 
(Ibs). Further 9 1/2 feet in the centre of the· sail give 1347 Ibs 
pressure, what does AD 17/3 give? This gives 803 (Ibs), there­
fore I say that the ratio of the revolutions should be as 803 to 

137. 
To establish the number of cogs and staves in order to ob­

tam approximately the above mentioned ratio of 803 to 137. 
Taking 12 staves for the wallower, 8 staves for the crown 

wheel and 35 cogs for the pit wheel, the question remains how 

E 

G 

H-
-I 

F 

369 

FG 5 
HF 5/a 
EH 29/6 

El 17/3 

many cogs the brake wheel should have in order to obtain the desired ratio be­
tween the revolutions? 
I say 12 times 8 make 96. Further 137 for the smaller term gives 803 for the 
greater term, what does 96 give? This gives 562, which divided by 35 cogs, gives 
16 cogs for the brake wheel. These 12 staves above, 16 cogs of the brake wheel, 
8 staves below and 35 cogs of the pit wheel give the ratio between the revolu­
tionsas 560 to 96. 

Prooi· 
In order to see whether the pressure on each foot of sail is approximately the 

desired 2 3/4 ounces, I say 9 1/ 2 feet in the centre of the sail give a pressure of 
1347 Ibs, what does AD 17/3 give? This gives 803, which divided by the ratio of 
revolutions 56°/96 gives 137 Ibs, which divided by the 798 feet of the four sails, 
it gives a pressure on each foot of sail of 2 5961798 ounces. 

The volume of water with each revolution of the sails. 
As the radius of the scoop wheel is 6 1/ 2 feet and the width of the fleats 2 s/4, 

i.e. 11/4, the entire volume (the cylinder described by one revolution of the floats) 
is 365 feet, subtract the centre part of the scoop whee1 which does not dip into 
the water, i.e. a cylinder with a bottom radius AC of 4 feet, this volume is 138 
feet, which subtracted from the above 365 feet, gives 227. This is raised in 56°/96 

revolutions of the sails, therefore 365 (sic!) divided by 56°/96, i.e. 62 feet are raised 
with each revolution of the sails. 

Length of the sails . 
Width 

(19) CALCULATION of the 
Soeterwoude Milt, new design 1) 

Radius of the scoop wheel . 
Width of the floats . 
Immersion of the floats 
Difference between the high-water and the Iow-water level . 

1) If ever built, probably replaced No. 1Oa. 

16 feet 
5 1/2 feet 
5 3/ 8 feet 
2 5/ 6 feet 
3 feet 
2 feet 
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Hier uyt volght het nabesehreven 

Teghen Be perst 153/12 voet ende dat op D. Teghen FG perst 
524/12 voet ende dat op H, die doen aen I 30260/1008 want ick 
segh EJ 35/S gheven 425/12 wat EH S9/2Û eomt alsvooren 
30 260ft OOS voet die weghen 1951 ;f: daer af getroeken de 153112 

voet weghende 828 ~ blijft 1123 ;f: daer tscheprat mede ver­
laden is opt swaerheyts middelpunt des leeehsten waters als 
D. 

Te veroirdenen reden der keeren deser wie eken tottet schep­
rat alsoo dat yder voet seyls doe de ghewelt van 22/3 oncen. 

325 voet der vier seylen ghemeniehvuldight met 22/3 oneen 
eomt 58 ~, voort 8 voet der halve wieek gheeft 1123 ;f: des 
gheprangs wat AD 35/S? eomt 614 daerom segh ick dat de 
reden der keeren sijn sal van 614 tot 58. 

Te veroirdenen de menichte van cammen en staven om te 
cryghen ten naesten by de boveschreven reden der keeren van 
(i14 tot 58. 
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Fig 28. 
The mechanism of the 
Soeterwoude mil! (19) 

"groote spilie" 
uprightshalt 

__ brakewheel 

intermediate pinion 
;--- "slerrerad", intermediate cogwhee-I 

-~~~~ 
11------ lay shaft 

tM_~ ---- crownwheel 

,'----- pitwheel 

'--. scoopwheel 

These data lead to the following calculations: 

Against Be bear 153/12 -feet, and that in D. Against FG bear 
425/12 feet, and that in H, which in I bear 30260/1008; for I say: A 
El 35/8 gives 425/12 what does EH 89/24 give? This gives, as 
above, 30260/1008 feet, weighing 1951 Ibs, subtract the 153/12 

feet, weighing 828 Ibs, this gives 1123 Ibs, which bear on the c­
scoop wheel at the centre of gravity of the Iow-water level at 
D. 

T 0 establish the ratio between the revolutions of sails and 
scoop wheel in order to obtain a pressure on each foot of sail 
of 22/3 ounces. 

-D 
B 

E 

AB 
Breet 
BC 
BD 
AD 

4S/s 
17/6 

3 
1 

35/8 

FG 5 
HF 5/3 

325 feet of the four sails multiplied by 22/3 ounces, give 
58 Ibs, further 8 feet at the centre of the sai! give 1123 Ibs 
of pressure, what does AD 35/8 give? This gives 614 Ibs, there­
fore I say that the ratio between the revolutions is as 614 to 
58. 

G EH 89/24 

To establish the number of cogs and staves in order to ob­
tain approximately the above mentioned ratio between the re­
volutions as 614 10 58. 

H-
-I 

F 

EI 85/8 
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Ghenomen voor tcamrat aende wieckas 25 cammen het schijfloop onder aende 
groote spille 6 staven het sterrerat daer in draeyende 20 caromen, het schijfloop 
beneden 8 staven, het camrat beneden 40 cammen. Vraghe hoe veel staven het 
schijfloop boven aende spille sal moeten hebben om de begheerde . reden der 
keeren te cryghen. 

lek segh 25 mael 6 is 150 de selve deur 8 maeckt 1200. Voort 58 minste pael 
gheeft 614 meeste pael wat 1200? comt 12703, die gedeelt deur 20 mae1 40 
dats deur 800 comt voor tschijfloop boven 15 703/S00, daer voor ghenomen syn 
16 staven. 

Dese 25 caromen aende wieckas 16 staven int schijfloop boven, 6 staven onder 
int schijfloop aende groote spille, 20. cammen inde sterre acht staven int schijf­
loop beneen, 40 caromen int camrat beneen brenghen uyt reden der keeren van 
32 tot 3. 

Prouf· 
Om nu te sien of yder voet seyls hiermede de begeerde gewelt uytbrenght ten 

naesten by van 22/3 oncen ick segh 8 voet der halve wieck gheeft 1123 ce per­
singe wat AD 35/S? comt 614 ce, die ghedeelt deur reden der keeren 32/3 comt 
57 f:, die ghedeelt deur 352 voeten der vier seylen comt yder voet seyls te doen 
de ghewelt van 2 20S/352 oncen.1) 

[20] Vande Altenasehe Bonavonteursehe Molen na de nieu manier 

Langde der wiecke . 
Breede 
Scheprats half middellijn 
Breede der lepels . 
Coromen onder tpeijl 
Verschil des hoochsten en leeghsten waters 

Hier uyt volght het nabeschreven. 

43 1/2 voet 
9 voet 

10 v. 7 112 d. 
3 v. 1 d. 
3 voet 
4 1/2 voet 

Tegen CB perst 111/S voet, en dat op D. Tegen GF perst 2775/32 voet en dat op 
H, die doen an I 2342/32, want ic seg EI 77 /s geven 2775/32, wat EH 65/S? comt 
alsvoren 2342/32 voet, die wegen 4757 f:, daer het scheprat mede verladen is, 
op swaerheyts· middelpunt des leegsten waters als D. 

Te veroirdenen reden der keren deser wie eken tot het scheprat, also dat yder 
voet zeyls doe d~ gewelt van 4 1/ 2 oncen. 

1566 voet der vier zeylen, gemenigvuldigt met 4 1/4 oncen, comt 428 ce; Voort 
21 3/4 voet halve wiec, geeft 4757 des geprangs, wat AD 77/S? comt 2105; daerom 
seg ic dat de reden der keeren sal zijn van 2105 tot 428. 

Te veroirdenen de menichte van cammen en staven, om te erygen ten naesten 
by de voorsehreve reden van 2105 tot 428. 

Genomen voort schyfloop ande wiecas 20 staven, voor het schyfloop ande spil­
beneden 9 staven, voor het camrat beneden 44 cammen; Vrage hoeveel caromen 
het croonrat sal moeten hebben, om de begeerde reden der keeren te crygen. 

1) The text in XV, 125-130 now gives different mathematical proofs of the length 
of the path described by a point on a rotating circle, demonstrations which seem out 
of place in this essay. 
We continue with further calculations and notes given by Stevin's son (XVI B, Book X, 
25-29) and dealing with windmilIs. 
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If we take 25 cogs for the brake wheeI, 6 staves for the intermediate pinion 1) 
at the bottom of the upright shaft and 20 cams for the intermediate cogwheel 
turning within it, 8 staves for the crown wheeI, and 40 cams for the pit wheeI, 
the question is how many staves the wallower should have in order to obtain the 
desired ratio between the revolutions. 
I say 25 times 6 is 150, which multiplied by 8 makes 1200. Further 58 for the 
smaller term gives 614 for the greater term, what does 1200 give? lhis gives 
12703, which divided by 20 times 40, i.e. 800, this gives for the wallower 
15 703/800, for which I take 16 staves. These 25 cams at the brake wheel, 16 staves 
of the wallower, 6 staves in the intermediate pinion at the upright shaft, 20 cams 
of the cog wheel, 8 staves of the crown wheeI, and 40 cams of the pit wheel 

. give the ratio between the revolutions of 32 to 3. 

Proof. 
In order tO see whether the desired pressure on each foot of sail is approximat­

ely 22/3 ounces, I say 8 feet in the centte of the sai! give a pressure of 1123 Ibs, 
what does AD 35/9 give? This makes 614 Ibs, which divided by the ratio between 
the revolutions 32/3, make 57 Ibs, which, divided by the 352 feet of the four sails, 
makes 2 208/352 ounces on each foot of sai!. 

(20) CALCULATION of the 
Bonaventura Milt near Altena, new design 

Length of the sails . . . 
Width 
Radius of the scoop wheel . 
Width of the fIoats . . 
Immersion of the flaats 
Difference between the high-water and the low-water 
level 

43Vz feet 
9 feet 

10 feet 7Y2 inches 
3 feet 1 inch 
3 feet 

4V2 feet 

These data lead to the foUowing calculations: 
. Against CB bear 111/s feet, and that in D. Against GF bear 27751a2 feet, and 
that in H, which bear at I 2342/32; for I say:EI 77/S gives 2775/32, what does EH 
65/8 give? This gives, as above, 2342/32 feet, weighing 4757 Ibs, which bear on 
the scoop wheel in the centre of gravity of the low-water level in D. 

Ta establish the ratio between the revolutions of sails and scoop wheel so that 
the pressure on each foot of sail be 41/ 2 ounces. 

1566 feet of the four sails multiplied by 4 1/2 ounces gives 428 Ibs. Further 
213/4 feet in the centre of the sails give 4757 Ibs of pressure, what does AD 77/8 

give? This gives 2105, therfore I say that the ratio between the revolutions shall 
be as 2105 to 428. 
. Ta establish the number of cams and staves in order to obtain approximately 
the above mentioned ratio of 2105 to 428. 

Taking 20 staves for the wallower, 9 staves for the crown wheel and 44 cogs 
for the pit wheeI, the question is now how many cogs shouid the brake wheel 
have in order to obtain the desired ratio between the revolutions? 

1) Stevin here discusses an unusual mechanism involving both an upright shaft and 
a lay shaft, see figure 28. 
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Ic seg 20 mael 9 is 180; Voort 428 minste pael, geeft 2105 meeste pael, wat 
180? comt 909, die gedeelt deur de 44 cammen, comt voor het croonrat 20 
cammen. 

Tvolgende overslach ist selve dattet naest voorgaende is, doch wort deur thiende 
talen berekent, doende elcke voet <::) en ooc een pont 0. 

[21J Men wil maken twee Molens tot Altena van deser gedaente 

1 Langde der wiec . . 
2 Breede ..... 
3 Scheprats halfmiddellyn 
4 Breede der lepels . . 
5 Commen onder tSomer peyl 

435 0) voet 
9 0 voet 

106 0) voet 
32 0) voet 
3 0 voet 

6 Verschil des hoochsten en leegsten waters dat is meeste 
opdracht . . . . . . . . 

7 Ider voets zeyls sa! doen . . . 
8 Het schyfloop ande wiecas . . 
9 Het schyfloop beneen ande spil 

45 0) voet 
28 @ pont 
20 staven 

10 Het camrat ande wateras. . . 
9 staven 

44 cammen 

Nu is de vraeg hoeveel cammen het croonrat sal moeten hebben om deurt 
voorgaende gestelde te doen tgene int 7 des oirdens geseyt is, te weten met yder 
voet zeyls 28 @ <f:? Tot desen eynde seg ie aldus: 

11 Tvijfde des oirdens is 3 0; sijn derdendeel 1 0 getrokken vant 
derde des oirdens 106 0), hlyft . ... . . . 

12 Tvijfde en seste des oirdens maken tsamen. . . . . . . . 
13 Diens derdendeel . . . . . . . . . . . . . . . . 
14 Getrocken van 106 0) derde des oirdens, hlyft. . . . . . . 
15 Gemenichvuldicht het derde des oirdens 106 0) deurt vierde 31 

0) maekt 3286 @, tselve deur 53 @ helft vant derde des oirdens, 

81 (i) 
75 0) 
25 (i) 
96 0) 

comt .................... 17415@ 
16 Gemenichvuldicht het twaelfde des oirdens 75 0) deun vierde 

31 0), maekt 2325 @; tselve deur 375 @ helft vant twaelfde des 
oirdens, comt. . . . . . . . . . . . . . . . . . 8719 @ 

17 Het elfde des oirdens 96 0), geeft het sestiende 8719 @, wat het 
veertiende 81 O)? comt . . . . . . . . . . . . . . 7357 @ 

18 Die gemenichvuldicht met 65 altijt, comt . . . . . . . . 478205 @ 
19 Gemenichvuldicht het eerste des oirdens door het tweede, comt 

3915 0), tselve viermael altijt, comt . . . . . . . . .. 1566 0 
20 Die gemenichvuldicht deurt sevende des oirdens 28 @, comt. . 43848 @ 
21 Den helft vant eerste des oirdens 2175 @, geeft 478205 @ ach-

tiende des oirdens, wat het elfde des oirdens 96? comt. . . . 21106 0) 
22 Gemenichvuldicht het achste des oirdens 20, mettet negende 9, 

comt . . . . . . . . . . . . . . . . . . .. 180 
23 Het twintichste des oirdens 43848 @, geeft het eenentwintichste 

211060), wat het tweentichsten l80? comt. . . . . . .. 866 
24 Die gedeelt deur het thiende des oirdens 44, comt voor de be-

geerde cammen des croonrats in heelgetal . . . . . . . . 19 



- 399 -

375 

1 say 20 times 9 is 180. Further 428 for the smaller term gives 2105 for the 
greater term; what does 180 give? This gives 909, which divided by the 44 cogs, 
gives 20 cogs for the brake wheel. . 
The following ca1culation is the same as the preceding one but it is made by 
means of "tenths", each foot being0, and also each lb 0.1) 

(21) Two mills shallbe built at Altena according to this design: 

1. Le1.lgtli of the sails . . 435 <D feet 
2. Width ....... 9 0 feet 
3. Radius of the scoop wheel 106 <D feet 
4. Width of the floots. . 31 <D feet 
5. Immersion of the floats '. 3 0 feet 
6. Differen,ce betweenthe high-water and the low-water. 

level . . . . . . . . 45 <D feet 
7. Each foot of sail will have .. . 28 @ Ibs. 
8. The wallower will have . 20 staves 
9. The spu~ wheel will have 9 staves 

10. The driven wheel will have . 44 cogs 
°Now the question is how many cogs should the brake wheel have in order 10 

." make what has been said in the preceding· supposition sub 7 J to wit a pressure 
on each foot of sait of 28@ tbs? In order to calculate this I proceed as follows: 
11. The fifth number is 3 0; one third of this is 1 0 subtraction 

from the third number 106 <D, leaves. 96 <D 
12. Numbers 5 and 6 add up to·. . .. . . . . . . . .. 75 <D 
13. One third of th is amount is . . . . '.' . . . . .. 25 <D 
14. Subtracted from number 3, 106 <D, this leaves. . . . ... 81 <D 
15. The third number ·106 CD multiplied .with thefourth number 

31 <D makes 3286 @, thisbeing multiplied by 53 @, one half 
of the third number, makes . . . . . . . . . . .. 17415 @ 

16. Multiply number 12. 75. <D by number 4, 3L<D,this inakes 
2325 @, multiply by one half of number 12.375 @, this makes 8719 @ 

17. The eleventh number is 96 <D, gives the sixteenth 8719 @, what 
does the fourteenth number 81 CD give? This makes. 7357 

.18. This, multiplied by 65, gives . . . . ., . . . ... . 478205 @ 
19. Multiply the· first number by the second; this makes 3915 <D, 

this taken four times makes . . . . . . . . . . .'. 1566 0 
20. This, multiplied by the seventh number, 28 @ makes. . . . 43848 @ 
21. One halfofthe first number 2175@, arid the eighteenth num­

ber being 478205 @, what does the eleventh ntimber 96 give? 
This makes.·· . . . . . . . . '. . .. . . . . . . 21106 <D 

22. Multiply the eighth· number 20 by the ninth 9, this makes.. 180 
23. The twentiethnumber is 43848 @, and die twentyfirst 21106 

<D; what does the tWentysecond 180 give? Thisinakès. .. 866 
24. This, divided by the tenth number 44, gives the desired number . 

of cams of the brake wheel in a whole number . 19 

1) The symbols used on this and the next pages indicate units, tenths, hundreths, respecti­
veIy. Cf. vol. II A of this edition, pp. 376 and 405. 
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[22} Verlycking vande nieuwe Mole des 7 Overslachs deses; 1) met Theens Mo­
len 2) die vant 3 Overslach des 2 Onderscheyts is; welke twe ontrent evegroot zijn. 

Des schepsrats middelini vande nieuwe Mole is elf voeten, de breede 2 voet 
11 duym; tliehhaem van dat rat beschreven (genomen des ronts gemeen reden 
van 22 tot 7) is groot 277 7/24 voeten. Maer gaende yder lepel 4 voeten diep int 
leegste water, so isser 2 1/ 2 voet buyten twater, daeromsulken liehhaem, beschreven 
uyt die 1 1/2 voet als halfmiddellini, is groot 20 5/ 8 voeten, die getrocken vande 
277 7/24, blyft 256 2/3 voet; daer af, noch de grootheyt des houtwerx vant rat int 
water gaende doende 9 1/2 voet (want het wageschot der lepels is die byeans 1/2 

duym, breet byde 3 voet, lane 4 voet, die doen 1/2 voet, twek 6 mael maekt 3 
voeten; Voort 12 eynden der spruyten elc lane 4 voet, breet 4 duym, die 3 duym, 
doen 4 voet: Noch 12 stoeken die 2 duym, breet 3 duym, lane 5 voeten, maken 
2 1/ 2 voet, welke 3 voet, 4 voet ende 21/2 voet, maken tsamen de voornoemde 
9 1/2 voeten) blyft 247 1/6 voeten, ende so veel waters dryft dit scheprat voort met 
elcke 8 keeren der zeylen. 

Des deynen scheprats middellini is van 7 voeten, ende breet 5 duym, tliehhaem 
van dat rat beschreven, is groot 16 1/24 voeten, nu gaende van yder lepel 2 voet 
int leegste water, so isser (als boven ooc dede) 1 1/2 voet buyten water, daerom 
sulken liehhaem beschreven uyt die 1 1/2 voet, als halfmiddellini, is groOt 2 53/ 56 
voeten, die getrocken vande 16 1/24, blyft 13 2/ 21. Daer af de grootheyt des hout~ 
werx int water gaende doende 21/12 (te weten van 20 eynden, der lepels lane 2 
voet, breet 5 duym, die 1 1/2 duym) blyft 111/84 voeten, en so veel waters, by al­
dien het deur ginge, sou dit scheprat voort dryven met elk 5/4 keeren der zeylen, 
Ic seg 5/4 keeren (want twiel boven beeft 28 earomen, de scbijfloop boven 10 sta­
ven, de schijfloop beneden 8 staven, twiel beneden 28 eammen) daerom seg ie 5/4-

keeren geven 111/48, wat 8 keeren? eomt 70 8/15 voeten, daerder de ander Meule 
met 8 keren 247 1/6 voeten doet, daerom so als het bevangen water tusschen de 
deene lepels deur gejaegt wierde, twek verre van daer is, so doet dese nieuwe 
Mole voor al 3 2201/6510 mael meer als de ander. 

Maer somen nam de lepelen vant deen scheprat maer een voet diep int leegste 
water te gaen, gelijkt wel gebeurt, en tgroot scheprat 3 voeten, men sal bevinden 
na de oirden alsboven, dat het groot scheprat by de sesmael meer doet dant deen. 

Desgelijx genomen tdeene maer 1/2 voet diep te gaen, en tgroote 2 1/ 2 voet, 
dit sal dan byde thien mael meer doen als dat. 

Bovendien so is noch tanmerken, dat al twater begrepen tusschen de lepelen 
van dese nieuwe Mole, voortgedreven WOrt sonder datter weder water te rogge 
can keren als in d'ander, twelc daer an blykt dat de Mole gemalen hebbende en 

. daer na s~il staende, de waterdeur en valt niet weder toe, of immers met langer 
tijt, seer traeglie, want de lepels self twater schutten; Inder voegen dattet daer voor 
te houden is, so wy geseyt hebben, dat al twater begrepen tusschen twe lepels, 
voort moet; maer niet also inde ander, alwaer altijd een grooten deel weder noot­
sakelie te rugge keert, want het gebeurt dicwils, dat sy met een tamelicke wint de 
waterdeur niet openen en connen, alwaer nootsakelie uytvolcht, dat al twater be­
grepen tusschen twe lepels, altemael weder te rogge keert deur de garren tusschen 
de lepels en de krimp; Ooc al gaet de waterdeur open met een wint die niet heel 

1} Our number (19). 
') Our number [lOa}. 
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(22) Comparison of the new milt (19) 
and Theens Mill (lOa) which two areabout the same size. 

The diameter of the scoop wheel of the new mill is eleven feet, the width 2 
feet 11 inches, the volume described by it (taking the ratio of the circle to be 
22 to 7) is 277 7/24 feet. But each float dips 4 feet into the low-water level, 
which makes 2 1/ 2 feet above the water, therefore this volume described by the 
radius of 11/2 feet, is 20 5/ 8 feet, which, subtracted from the 277 7/24 gives 
256 2/3 feet, from this we should subtract the volume of the timber of the wheel 
in the water, which is 9112 feet (for the boards of the floats are nearly 1/2 inch, 
nearly 3 feet wide, 4 feet long, i.e. 1/2 foot, which, taken six times makes 3 feet. 
Then there are 12 ends of the starts, each 4 feet long, 4 inches wide, 3 inches thick, 
which makes 4 feet. Also 12 spokes of 2 inches thick, 3 inches wide, 5 feet long, 
making 21/2 feet; these 3 feet,4 feet and 2 1/ 2 feet make together the above 9 1/2 
feet, which leaves 247 1/6 feet and so much water this scoop wheel raises with 
each 8 tutns of the sails. 

The diameter of the small scoop wheel is 7 feet, it is 5 inches wide, the volume 
described by the wheel is 16 1/ 24 feet; now each float dips 2 feet into the lowest 
water level, which makes (as above) 11/2 feet above the water. Therefore this 
volume described by the radius of 1 1/2 feet is 253/56 feet which subtracted from 
the 16 1/24 leaves 13 2/ 21• From this we should subtract the volume of the timber 
circulating in the water which is 2 1/ 12 (to wit 20 ends of the floats, 2 feet long, 
5 inches wide, 11/2 inches thick) which leaves 111/84 feet and so much water 
this scoop wheel would raise with every 5/4 tutns of the saiIs. I say 5/4 revolutions, 
for the brake wheel has 28 cams, the wallower 10 staves, the sper wheel 8 staves, 
the ruiven wheel 28 cogs; hence I say 5/4 turns yield 11 1/48, what do 8 turns 
yield? This gives 70 8lt5 feet. Whilst the other mill raises 247 1/6 feet with 8 
revolutions; therefore if the small floats (of the oId-design mill) indeed raised 
this amount of water which is doubtful, this new mill does 3 2201/6 348 times as 
much as the other. 

But if we assume the floats on the small scoop wheel to dip only 1 foot ioto 
the low-water level, which is fairly common, and the large scoop wheel 3 feet, 
then a calculation as above will show that the large scoop wheel will do about six 
times as much as the small one. Likewise if we assume that the small one dips 
only 1/2 foot and the large one 2 1/ 2 feet, the latter will do ten times the amount 
of the farmer. 

Furthermore it is te be noted that the water èontained between the floats of 
the new mill is raised without water being able to flow back like in the other 
mill, which appears from the fact that when the new milI has worked and then 
comes to a stand still, the gate (waterdoor) does not close, or only af ter a long 
time and very slowly, for the floats themselves shutt oH the water. There­
fore we may assume, as we maintained, that all the water contained between two 
floats has to rise; but not sa in the other milI where always a large amount of 
water must flow back, for it aften happens that with a reasonable wind it can 
not open the gate, from which it follows logically that the water betWeen the 
twO floats must all return through the slits between the floats and the walls of 
the wheel race. Again the gate does open when there is a wind that is not very 
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sterc genoech en is, 50 blykt altemet 50 slappe schoten des waters, dattet nau de 
pyn weert en is van malen, waer af de oirsaec is datter 50 veel water weder te 
rugge keert; Inder voegen dat sommige achten de helft des waters begrepen rus­
schen de lepels nau voort te comen, twe1c 50 genomen dese Male verleken by de 
andere, sou wel noch een mael so veel meer doen dan boven geseyt is. 

W yder is tanmercken datse deur een schyfloop te versteken, met seer cleene 
wint malen can als dander hun waterdeur niet openen en connen, want drajende 
slechts de wiecken metter hant (ic laet de wint varen) twater ryst, de water deur 
gaet open, en twater wort voort gedreven; maer want het dicwils gebeurt datter 
binnen twe of drie weken geen so sterke wint en waeyt dat dander malen con­
nen, so sal dese daerentussen haer Polder drooch hebben twe1c angemerkt zy, sal 
by dander verleken, meer doen dan ic seggen wil, want het genoech wordt metter 
daet te blycken. 

Meer sulke verlijckingen can hy diet lust, overleggen; Nemende uyt elc der 
voorgaende twe Overslagen een Mole met ontrent eve lange wiecken: Als de 
Zuytnootdorpsche Mole des 1 Overslachs vant 2 Onderscheyt; hebbende langde der 
wiecken 40 1/ 2 voet; Ende de Stolwycsche Mole des 2 Overslachs deses 3 Onder­
scheyts, hebbende de langde der wiecken 40 voet: Of dergelijke andere twe. 
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strong, and therefore it is very dear that the water comes in such weak laps that 
it is hardly worthwile to "mill" at all, the cause of which is that so much water 
flows back, so that some are of the opinion that hardly half the water contained 
between two floats is raised at a time, this would make the amount raised by the 
new mill, as compared with the other, to be another hundred per cent more than 
stated above. 

Ir is also to be noted that this one (the new mill) because of proper pinions 
can turn at a lower velocity of the wind when the others cannot yet open their . 
gates, for if we turn the sails .by hand only (and I neglect even the wind), the water 
rises, the gate opens· and the water is driven forth; but because it of ten happens 
that in two or three weeks there is no wind strong enough to enable the others 
to pump, but this one will meanwhile have drained its polder pröperly. It should 
therefore be noted that, if comparing lt with the other one, it will do more than 
I prefer to say for the proof of the pudding is in the eating. 

More such comparisons can be made by whomsoever wishes to do so, by taking 
from these two series of .calculations mills with sails of approximatelY'equallength, 
such as the South Nootdorp Mill (our number (1», which has sails 40 1/ 2 feet 
long, and the Stolwijk Mill (our number (15) ), with sails 40 feet long, or other 
pairs. 
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APPENDIX I 
Aende E:Heeren, Schoutet en Burgmeesters der Stadt Delft 

Hebbende Simon Stevin onlanx uytgegeven een bouck, geseyt de beginselen des 
waterwichts, en van wille sijnde de Daet of praktique van sulcx nu int werc te 
stellen, Soo is hem onder anderen voorgecommen de schuering ofte deurleyt des 
waters die mijn Heeren met overvloet deur de Stadt begeeren. Maer want de voor­
noemde Beginselen der waterwichts seker kennis geven om de voorschreve scheu­
ring met kleyne cost en arbeyt te maken, alsoo datter een groote menichte waters 
loope, ongelijc al veel overvloediger dant nu doet; Soo heeft hem goet gedocht 
su1cx mijn Heeren an te dienen, bethoonende deur seker redenen de oirsaken, 
waerom dese manier dat doen can, ende d'ander niet. Maer by aldien mijn Heeren 
daer an twijfelen, so presenteert de voornoemde Simon sulcx tsynen laste te doen, 
en so teynde niet goed en viele, dat alle verlooren cost, tsyner schade sal wesen 

Men sal maken een reetschap gelijck hier van houte bygevoucht is, te weten 
een schepradt met ses lepelen, e1cke lepel van seven voeten lanc, en soo breet als 
de sloot daerment in stellen wil, ick neem 16 voeten ofte noch breder, soot de 
plaets of sloot toeliet, want hoe breder hoe meerder voordeel; 'tselve radt sal ge­
stelt worden op een vloer van binnen ront, we1cke soo lanc sal zijn, datter int 
draeyen altyd een lepel binnent ront sy. Tvoornoemde radt sal deur een peert 
inden ganck gehouden worden, en dat so snel als tot den behoirIicken arbeyt eens 
peerts genouch is, twe1ck geschien sal, niet met een groot camradt als van een 
rosmeulen, tWelck te groote snelIicheyt by soude brengen, maer met minder cost, 
deur een deen schyfloop, die hy S. Stevin na de grootheyt des rats en omganc 
des peerts, daer toe veroirden soude. 
Tot hier toe hebben wy tmaecsel der reetschap verclaert; Maer want nu ymant 

twyffelen mocht, hoe dit radt soude connen beweeght worden, om 't groot gewicht 
waters voor elcke lepel liggende, soo sullen wy dat bethonen, niet alleen deur ge­
lijekenis, maer bycans metter daet sonder onse cost, te weten in een groote deur 
van een sluys, ie neem 16 voeten breet en 7 voeten diep als de voornoemde lepel, 
welcke deur van een mensch alleen Ct water over beyde syden evenhoch synde) 
lichtelick omgedraeyt wort als kennelick is. Nu genomen dattet water voor de 
lepels niet en rese, daer volcht uyt dat een mensch met sulcken arbeyt twater 
van een sloot breet synde 16 voeten en 7 voet diep, soo seer soude doen voort­
loopen als die lepel voortgaet, ofte om eygentlicker der af te spreken (overmits 
t'eynde des lepels naest den as meest verroert) soo seer als haer middelpunt voort­
gaet. 

Reeden dat een ront even is anden rechthouck begrepen onder syn half middel­
Uni. en een rechte linie even aan eens ronts omtrec, beschreven uyt het vierendeel 
vifn syn middellini. 

Daer rest nu noch bethoont te worden d'orsaeck, waerom de jegenwoordige 
watermeuien 500 weynich waters (int ansien van dit) voortdrijft; Welcke oirsaeck 
int gemeen geseyt, de snelle drajing is, des rats dat het water voortdryft, waer uyt 
twe merckelicke ongevallen spruyten; Het een dattet water voren onnodelick rijst, 
Tander dattet volgende water van achter tegen de lepelen niet seer en perst, maer 
eer als voortgetrocken synde daer agter 100pt;Maer om van dese twe ongevallen 
breeder reden te geven, soo laet ons nemen een deure van een sluys, 10 voeten 
breet, en twater over d'een zyde 10 voeten hooch, en over d'ander syde 9 voeten 
hooch, Dit hoochste water (hoe wel het maer een voet hooger en is alst aRder) sal 
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APPENDIXP) 
To the Hon. Bailiff and Burgomasters of the Town of Delft 

When Simon Stevin, having recently published a book, called T he Elements of 
Hydrostatics, and intending to write the Daet or practical application of it, he 
amongst other things pondered on the scouring or flow of water which you, dear 
Sirs, desire in great quantity through your town of Delft. But because the above 
Elements of Hydrostatics give sure instruction how to achieve such scouring with 
little cost and labour in order that a large flow of water may be achieved, much 
more plentiful than is now the case, he still thought it wise to point this out to 
you, Gentlemen, in order to show with sure reason the cause why it can 'be done 
in this manner and not by another. But in case you, Gentlemen, should doubt 
this, then the above-mentioned Stevin offers to do this at his owns cost and if 
it should be unsuccessful in the end, all money lost shall be his own loss. 

An instrument should be made like the wooden model attached, i.e. a scoop 
wheel with six floats, each float seven feet long, and as wide as the ditch in which 
it is to be mounted, I take 16 feet or even wider, if the site or canal will allow of 
it, for the wider the greater the profit; this wheel should be mounted on a floor, 
round on the inside, which should be so long that as the wheel turns there will 
always be a float in the quadrant. This wheel shall be turned by a horse and as 
quickly as is sufficient to keep the horse weIl employed, which will not be done 
with a large cogwheel as of a horse-mill, which would give too great a velocity, 
but at lower cost with the help of a small lantern wheel which he, S. Stevin, will 
calculate according to the size of the wheel and the circular path of the horse. 

Up to now we have explained the construction of the apparatus, but because 
anyone might doubt how this wheel could be moved because, of the great 
weight of the water in front of each scoop, we will demonstrate this not only 
by analogy but also practically by experiment but not at our own cost, i.e. 
with a large door of a loek, I take 16 feet wide and 7 feet deep like the above­
mentioned float, which door (the water being equally high 01'1 both sides) is 
easily moved by one man álone as everybody knows. Now assuming that the water 
in front of the float would not rise, it follows that one man with such a machine 
would make the w~ter of a canal 16 feet wide and seven feet deep move as 
quickly as the float moves, or more exactly (as the end of the float that is nearest 
to the axle moves mostquickly) as quickly as its centre. 

A circZe is equal to a rectangle formed hy its radius and a straight line as long 
as the circumference of a circle described by a quarter of its diameter. 

It remains to show the cause why the present-day drainage mills raise so little 
water (in comparison with this one), the general reason of which is the rapid 
revolution of the scoop wheel, from which result two remarkable difficulties: the 
first is that the water in front is raised too high, the second is that the water be­
hind does not bear strongly on the floats but rather flows behind them as if it 
were drawn along. But in order to discuss these two difficulties in more detail 
let us take a gate of a loek 10 feet wide and the water 10 feet in front and .9 
feet behind. This highe st water (though it be only one foot higher than the 

1) This memorandum On the scouring drainage milts according to my /ather's new 
design is given in Work XVI B, Book X, 30-33; we do not know whether it was ever dis­
patched to the Delft authorities to which it is addressed. 
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soo veel styver tégen die deure drucken dan tleegste water, als 6175 ponden ge­
wichts op eenige tafel leggende, want deurt eerste Voorbeeldt des vijftiende Voor­
stels vande Beginselen des Waterwichts) tegen d' een zyde sal rusten tgewicht 
van 500 voeten water, tegen d'ander zijde 405 voeten, weIcke getrocken van de 
500, rest 95 voeten, dese 65 mael (want eIc voet waters weegt 65 .e) comt als­
vooren 6175 oE: dieder over d'een zijde meer tegen rusten als over d'ander; 
Twelck ymant inde Beginselen des Waterwichts onervaren, naulic gelooven en 
sou, te weten dat om een voet die twater op d'een zijde maer hooger en is als op 
d'ander, so veel swaerder perssing sou veroirsaect worden, te meer dat die over­
schietende vo~t, hebbende inde breede 10 voeten op haer selven angesien, niet 
meer drucking tegen de deure en doet, dan van vijf voeten waters wegende 325 i:. , 
doch het is also nootsakelic in de natuer, waer af de ervaring ooc betuycht, daer 
in, dat men sulke deuren niet open trecken en can. Uyt het wekk kennelic is, hoe 
seer dattet scheprat des Watermolens beswaert can worden, deur een cleene ver­
hooging des waters uyt syn snelle loop spruytende. 

Maer om nu tander ongeval breeder te verclaren, namelic dattet volgende 
water tegen de lepel van achter niet en perst, so waer ons noodich te weten hoe 
snel de natuerlicken loop is langs het Orizon van eenich water bekender hoochde. 
Hier af hebben wy een voorbeelt deur het keerende getye in sommige rivieren, als 
die voor Londen ende meer ander; alwaer het voornoemde getye met een bare 
comt, myns bedunckens, ho och ontrent twee voeten, d'eenmael meer d'ander mael 
min; Waer uyt kennelick is, dat een schepradt van een Watermolen so diep, ende 
even so snel drajende als dien loopt, suIc rat en wort vande perssing des volgende 
waters niet geholpen, maer blijft onnodelic beswaert mettet gantsche gewicht des 
waters voor de lepel zijnde, wek gewicht tegen een lepel lanc ses voeten, en een 
voet breet, bedraecht (deurt voornoemde 15 Voorstel) 1170 ;f" daer het scheprat 
sonder noot, geduerlic mede beswaert blijft. Maer so den loop des scheprats 50 

snel niet en waer, het sal van de perssing des volgende waters eenige hulpe cry­
gen: Maer so den loop des scheprats noch snelder waer, dan suIken natuerlicke 
loop des waters, het sal noch meerder onnodigen arbeydt doen dan die voornoem­
de 1170 ponden, overmits het dan tvolgende water na hem suycht ofte trekt. 

Alle dese tsamen maken, datmen met grooten arbeyt cleene schuering des waters 
cryeht, maer een groot seer breedt scheprat als boven beschreven is, traechlick om­
gaende, en lyt de voornoemde twe ongevallen niet; want gelijc een Waech over 
beyde zijden eveswaer zijnde, (jae al hadse in eIcke schael 3000 pont) lichtelic met 
een vinger beweecht wordt, alsoo ooc dit groot scheprat traechlic gedraeyt, over­
mits de groote druekende gewichten over beyde zijden bycans evegroot blyven. 
Maer soo myn Heeren aent boveschreve twyffelden, so wil den voornoemde Stevin, 
als vooren geseyt is, sulx tsynen lasten annemen. TweIck tgene is datter voorgeno­
men was te verclaren. 

Bewys dattet nieu werck ande Watermolen binnen Delft viermael meer waters 
voortdryft dant toude werck dede. 

De diameter des ouden schepradts was 13 voeten, de breede der lepels 16 duym, 
daerom is tlichaem van dat scheprat beschreven groot 177 1/21 voeten (hier af 
getrocken 31 16/ 21 voeten voor het deel des scheprats dat buyten twater gaet, 
met de grootheyt des houtwerx (want ic neem tmiddel vanden as te leggen twe 
voeten boven twater, daerom is dat liehhaem groot 16 16/21 voeten met 15 voeten 
voort hout) blyft 145 217 voeten, ende soo veel waters gater voort met eleken 



- 407 -

383 

other) will bear on the door as much more than the lowest water as 6175 Ibs 
bearing on a tabie. Because according to the first example of the fifteenth pro­
position of the Hydrostatics against the one side bear 500 feet of water against 
405 on the other, which subtracted from the 500 gives 95 feet, th is, taken 65 
times (for each foot of water weighs 65 Ibs), give, as above, 6175 Ibs more on 
the one side than on the other). One not versed in the Elements of Hydrostatics 
would hardly believe this, i.e. thilt a difference of one foot of water between the 
two sides would cause such a pressure since this one foot over a width of ten 
feet does not bear against thegate more than five feet of water, weighing 325 
Ibs, but it is well-known in practice that one cannot open such gates. From which 
it will be clear how much -pressure can' be exerted on the scoop wheel of the 
drainage mill by a small rise of the water owing to its rapid flow. 

In order to éxplain the second difficulty in more detail (i.e. that the water be­
hind na langer bears on the floats), we have to know how quickly water flows 
along the horizon at a given level. Of this we have an example in the tides of 
certain rivers, such as in London and other places; where the tide comes in with 
a wave, I believe two feet high, now more now less. Which goes to show that 
a scoop whecl runs as fast and as deep but is not helped by the pressure of the 
water behind and the full weight of the water in front necessarily bears on it, 
which weight (according to the afore-mentioned -15th proposition) for a float 
six feet long and one foot wide amounts to 1170 Ibs, with which weight the 
float is constantly loaded without need. But if thevelocity of the wheel he not 
so great it will get some support from the water behind, and if the wheel turns 
even more quickiy than the natural flow of the water it will have to do even 
more unnecessary work than' the said --1170 Ibs, since it then draws or sucks the 
water behind it. 

All thistogether is the cause -why much energy produces but litde scouring of 
the water, but a large wide scóop wheel as described 'above turning sIowly does 
not suffer from the said two defects, for just as a balance that is equally. heavy 
on both sides (yes, even if there were 3000 Ibs in each scale) is moved easily 
with one finger, sa the large scoop wheel is also turned with ease as the weights 
bearing on it from bath sides are nearly equal. But if you, Gentlemen, were to 
doubt what has been said above, the said Stevin wiH, as stated, have it built at 
his own cast. This was what we set out to explain. 

Proof that the new machinery of the drainage miltin the town of Delft moves 
fC!ttr times as mttch 1;llater as the old one did. 

The diameter of the old scoop wheel was 13 feet, the width of the floats 16 
inches, therefore the volume described by the floats is 177 1/21 feet (31 16/21 being 
subtracted for the part of the wheel remaining above the water and the size of 
the timber, for I take the centre of the shaft to be two feet above the water, and 
therefore the volume is 16 16/ 21 feet and 15 feet for the timber), there remains 
145 2/7 feet and so much water is raised with each turn of the wheel. But then 
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keer des scheprats; Maer drajende het scheprats eens om, so keeren de wiecken 
1 142/441 mael om, daerom met eleken keer der wiecken so gater voort min dan 110 
voeten waters. 

Tot hier toe hebben wy 't oude werck berekent, ende inder selver voegen sullen 
wy nu 'tnieuwe berekenen. 

De Diameter des nieuwe scheprats is 17 voeten, de brede der lepels 6 voet 7 
duym, daerom is 'tlichhaem van dat schepradt beschreven groot 1494 voeten. 
Hier aftrocken 107 16/ 21 voeten voor het deel der scheprats dat buyten twater 
gaet, met de grootheyt des houtwercx, (want ic neem 't middel vanden as te liggen 
2 voeten boven twater gelijc vant oude werck; daerom is dat lichaem groot 82 16/21 

. voeten, met 25 voeten voort t'hout) blijft 1386 5121 voeten; Ende soo veel waters 
gater voort met elcken keer des scheprats; maer drajende het scheprat eens om, so 
keeren de wiecken 4 324/343 mael om; daerom met elc keer der wieeken so gater 
voort 280 voeten waters. 

Nu seg ick met 1 142/441 keren vant out werc, gaet voort 110 voeten water; 
hoeveel met 4324/343 keeren? comt in als geen 416 voeten; Maer 't nieuwe werc 
dryft met elcke 4 324/343 keeren 1386 voeten, so boven bethoont is; daerom so de 
wiecken van d'een en d'ander Mole eve ras omgingen, so sou de reden vant nieuwe 
werck tottet oude zijn als van 1386 tot 416, dat ist nieuwe 1386/416 mael, dat is 
3 751208 mael meer te doen dan 't oude; maer de wieeken vant nieuwe werc gaen 
rasser, en so deur d'ervaring tot veel verscheyden mael ondersocht is tegen de an­
der Mole, die noch lichter draeyt dan de oude Mole (stellende op een selve tijt 
de keeren van d'een en d'ander) so wort bevonden de wiecken vant nieuwe werc 
over de ses mael te keeren, terwyl d'ander maer vijf mael en keeren daerom seg 
ie 5 geeft 6, wat 1386/41&? comt 4 11/ 476, dat is het nieuwe werc doet 4 11/416 mael 
meer dan het oude, als voorgenomen was te bethonen. 

Hier toe sou men noch meugen nemen het voordeel datter comt uyt de nau­
sluyting der lepels inde crimp, want hebbende 16 duym breede, der oude lepels 
1 duym openheyt, so souden 6 voet 7 duym der nieuwe lepels, meugen hebben 
bycans een halve voet openheyt, ende haer redens sou gelijc zijn, daer sy maer een 
vieren deel duyms openheyt en hebben. 

Hier by sou men noch meugen voegen, dat de wiecken van dese vernieude 
Mole, swaerder van gang zijn als van d'ander Mole. 

GEDACHTENIS 
Wesende 't scheprat breet 14 voet, so sal 't vangrat hebben 18 staven, die op 

de steeck 6 duym, ende 't croonrat 16 caromen, die op de steeck 4 duym, achter­
waert hellende op van 3 een, de steeck vandien sal zijn 11 duym. 

't Schijfloop beneen sal hebben 8 staven, diek op de steeck 4 3/ 4 duym, het cam­
rat 54 caromen, breet 20 duym, dick op de steeck 3 duym, achterwaert hellende op 
van 4 een. 

Wesende 't scheprat breet 10 voet, soo sal 't vangrat hebben 18 staven, 't croon 
17, 't schyfloop 11, 't camrat 54. 

Wesende 't schepradt breet 6 voet, soo sal 't vangradt hebben 18 staven, 't 
croonrat 16, 't schijfloop 14, tcamrat 54. 
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the sails have turned 1 142/441 times, therefore with each revolution of the sails 110 
feet of water is moved. Up to now we have calculated the old mill and now we 
turn to the new one. 

The diameter of the new scoop whee1 is 17 feet, the width of the floats 6 feet 
7 inches, therefore the volume described by the scoops is 1494 feet, subtract 107 16/21 

feet for the part of the wheel that does not enter the water and the volume of the 
timber (for I take the axis of the shaft to be two feet above the water, as in the 
old mill, therefore the volume is 82 16/ 21 feet, and 25 feet for the timber), there 
remains 1386 5/ 21 feet.· So much water is moved by one turn of the scoop wheel, 
but as one turn corresponds with 4 34/ 343 turns of the sails, therefore one revolu­
tion of the sails moves 280 feet of water. Now I say 1 142/441 revolutions of the 
old machinery move 110 feet of water, what do 4 324/343 turns move? This gives 
nearly 416 feet. But the new machinery moves in 4 324/ 343 turns 1386 feet, as 
proved above, therefore as the sails of the old mill and the new mill turn with 
the same speed, the ratio of the old to the new machinery would be as 1386 
to 416, i.e., the new one will do 1386/416 times, or 3 75/ 208 times as much as the 
old one, but the sails of the new one turn more quickly, as has been proved by 
experience several times against an other mill which tums even more easily than 
the old one (taking the revolutions in a set period of time), it is found that the 
sails of the new mill turn more than six times against five of the old mïaJ. 
Therefore I say 5 gives 6, what does 1386/416 give? This gives 4 11/416, i.e. 
the new machinery will do 4 11/416 times as much as the old one, and this we 
wanted to calculate. We might add the advantage of the tight fit of .the floats 
in the wheel race, for whereas the old floats of 16 inches width have a gap of 1 
inch, the new floats 6 foot 7 inches wide might have a gap of nearly half a foot . 
and their output would still be the same, but they have a gap of only one 
quarter of an inch. One might also àdd that the sails of the new mill turn somewhat 
more heavily than those of the oid mill. 

NOTES 
If the scoop wheel is 14 feet wide, the wallower should have 18 staves, 6 inches 

thick on the pitch, and the brake whee1 16 cogs 4 inches thick, with a slope 
of 1: 3 and the pitch should be 11 inches. 

The crown wheel should have 8 staves, 4 3/4 inches thick on the pitch (Jteek) 
the pit wheel 54 cams, 20 inches wide, 3 inches on the pitch (Jteek) and sloping 
1: 4. 

If the scoop wheel is 10 feet wide, the wallower- should have 18 staves, the 
brake wheel 17, the crown wheel 11 and the pit wheel 54. 

If the scoop wheel is 6 feet wide the wallower should have 18 staves, the 
brake wheel 16, the crown wheel 14 and the pit wheel 54. 
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APPENDIX 11 
1. Verclaringe der inventie van Simon Stevin, die by voegen sal totte Watermo­

lens vant welc mijn Heeren de Staaten hem Octroy verlenen. 
Simon Stevin sal maken een Watermolen vande groote daermen nu gemeenlic 

anstelt een schepradt diens lepelen lanc 3 1/2 voeten ende breet ontrent 5 duymen, 
maer inde plaets van sulken schepradt sal hy setten een radt van ander form, 
twek inde plaets der 20 of 24 lepelen hebben sal ses groote vierhouckige houten 
planekeren lanc 6 voeten ende breet 3 voeten; de selve sullen aen haer uytersten, 
hangende houten regelen hebben aengehecht met vet leer, welke regelen (drajende 
de Meulen) strijcken sullen tegen den vloer, en tegen de zijden daer dat radt in­
draeyt, inder vougen dat hoewel sulken radt lancsamelic omgaet, so en salder geen 
water weder te rugge keeren deur de garren of openheyt tussen sodanige planeke­
ren ende den vloer ende de zijden daer tradt indraeyt. De voornoemde grootheyt 
der planekeren des radts dient tot een deen Molen van grootheyt als boven geseyt 
is, tot grooter Meulens sal hy na gelegentheyt grooter gebruycken; Wyder soude­
men meugen seggen van de rest, maer so veel tvoornemen belangt, namentlic tgene 
tottet Octroy nodich valt, dae rtoe is int boveschreven genouch verdaert, te weten, 
dat niemant en sal meugen maken, doen maken of gebruycken, sulken groot radt 
met de voornoemde planekeren, besloten met sodanigen houten regelen met leer 
aengehecht, noch van eenige ander stof, in die plaets dan den voornoemde Stevin, 
en dat voor den tijt ende op de verbeurte int Octroy breeder verdaert. Onder 
stond, Hier-achter vokhde een Figuer vande inventie, hier onnodich te stellen: Le­
ger stont, Gecollationeert jegens tprincipael Octroy, met de verdaring daer deur 
getranstixeert wesende d'Octroy in perquemente geschreven, met een uythangende 
groote zegel der voorschreve Generale Staten in dobbelen staet, ende onderteeckent 
d'Octroy als voorschreve, syn dese daer me van woorde tot woorde bevonden tac­
corderen op ten 25 Iuly 1591, was onderteeckent by my P. VIRVLY Not. admi. 
Op de rugge stont: Vokht hier dat op ten rugge vande voorschreve Octroy stond 
geschreven, luydende aldus: Naer dat dese op ene brieven van Octroy ter bureel 
vande Camer vande reeckening in Hollant zijn gepresenteert geweest, so zijn de 
selve aldaer ter ordonnantie vande Luyden der selve rekeningen geregistreetrt int 
witte register met die rode rose F ol. 51. Actum ten burele voorschreve desen 15 
Septemb. anno 1588, onderwaerts stond, my jegenwoordich ende onderteeckent, 
C. vander Goes. Onder stont, Gecollationeert tegen tgene op ten rugge vande 
voorschreve Octroy geschreven stont, is tselve van woort tot woort bevonden tac­
corderen op den 26 Iuly 1591, Was onderteeckent by my P. Veruly Not. admit. 

2. COPYE 1591 
De Ridderschap Edelen en Steden van Hollant ende Westvrieslant represente­

rende de Staten van den selven Lande. Doen te weten: Also wy bevonden hebben, 
dat Simon Stevin binnen den voornoemde Lande op on se voorgaende Brieven van 
Octroy tot dienste der selver Lande, sijne conste van nieuwe maniere van Water­
molenen sulx heeft doen oprechten ende effectueren, dat daer afby de Ingesetenen 
der selver Lande kennisse daer afhebbende, seer goede getuygenisse zijn gegeven 
vanden uytmalen ende losinge vande wateren die daer deur boven alle voorgaende 
Watermolenen, met minder costen, zijn genoten: So hebben wy de voornoemde 
Symon Stevin wel willen houden voor gerecommandeert, so wel binnen sLants als 
in andere omleggende Rijcken ende Provincien, ten eynde aldaer sijne geexpri­
menteerde conste mede besocht ende gebruyct mach worden als naer behooren. 
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Gedaen inden Hage onder tZegel vanden Staten voornoemt hier opgedruct den 
13 MartiÏ anno 1591, Onder stont, ter ordonnantie vande Staten &c. 

3. COPYE 1590 
Wy Schout, Burgemeesters, Schepenen ende Regeerders der Stadt Delft, Oir­

conden ende certificeren voor de gerechte waerheyt ten versoecke van Mr. Simon 
Stevin Mathematicijen, wonende binnen de Stadt Leyden, dat de selve Stevin 
tot onsen versoecke inden lare 1588 voorleden, volgende sijne const en inventie, 
vermaket heeft de oude Watermolen staende aent Duyvelsgat opte vesten teijnde 
de Geerwech binnen deser Stadt, ende dat de selve Molen nu twe jaren gemalen 
hebbende int roeren vande wateren en tochten te maken tot ververschinge van 
dien, seer omtrent driemael so veel wercx gedaen heeft en alsnoch doende is, als 
de oude Molen van te vooren plach te doen, suIx dat Wy omme de Stadt met ver­
versinge van water noch meerder te gerieven, in dese jegenwoordige lare 1590 de 
Watermolen staende op de Vesten teynde de nieuwe lange Dijc, by den selve 
Stevin, mede volgende sijne const ende inventie, hebben doen vermaken, waer deur 
de wateren binnen deser Stadt deur de gestadige werckinge der selver twe Molens 
so beroert worden ende sulken stroom maken als of het een stadige loopende re­
vier ware; Ende bevinden by experiente ende metett gesichte der oogen, dat de 
selve twe Molens, suIX volgende de const van den voornoemde Stevin hermaect 
zijnde, ten minsten wel driemael so veel schuyringe maecken ende beroeringe 
van water, als de twee voorgaende Molens plegen te doen. Ende wantmen schuldich 
is der waerheyt getuygenisse te geven, besonder van des versocht zijnde, als wy nu 
zijn, So hebben wy Schout, Burgemeesters, Schepenen ende Rade voornoemt, tZe­
gel ten saecke der voorschreve Stadt hier onder op gedrukt. Gedaen den 29 dach 
in Augusto inden lare 1590. Was onderteeckent 1. Groenhout. 

4. COPYE 1590 
Op huyden compareerde voor my lan Reyniersz van Woerden Notaris by den 

Hove van Hollant tot d'exercitie van dien geadmitteert ende den Getuygen onder­
schreven, d'Eersame Harmen Dircksz oudt 60 laren, ende Floris Claesz Cnick out 
37 laren, beyde jegenwoordich Schepenen der Stede vander Goude, mitsgaders 
Claes Dirck Dammesz out 66 lare, ende Pieter Cornelisz out 63 laren, of elck 
daer omtrent, beyde Inwoonders tot Haestrecht, attesterende ende verclarende ten 
versoecke van Mr. Simon Stevin, ende de Schout, ende Heemraden tot Stolck re­
spektive, by hare conscientie ende ziele zalicheyt, in plaetse van Bede waerachtich 
te zijn, dat Sylieden attestanten ende getuygen, te weten de voornoemde Harman 
Dircksz en Floris Claesz Cnick, van wegen de voornoemde Mr. Simon Stevin, 
ende de voorschreve Claes Dirck Dammesz ende Pieter Cornelisz by de voornoem­
de Schout ende Heemraden van Stolwijck respektive op huyden geeligeert ende 
vercoren zijn geweest, omme kennisse te dragen vande prouf die de Stolwijcksche 
Molen, by M. Joost Govertsz Timmerman, op de nieuwe maniere vande voorschre­
ve Mr. Simon Stevin vermaekt ende geerigeert, doen soude tegens de Beeyersche 
Molen, daer beneffens staende, in heure gemeene bosem, suIx dat Sylieden Atres­
tanten, ter plaetse ende omtrent de voorschreven bosem haer gevonden, ende met 
de voor sz Requirant seeckere peyl neffens twater hebbe gestelt, inder voegen dat 
dien volgende de Beeyrsche Molen in den bosem, een tijt van drie uyren aen mal­
canderen eerst heeft gemalen, suIx Sylieden Attestanten, by een SantIoper gemerkt 
ende onthouden hebben, twelck gedaen zijnde, dat alsdoen by hen Attestanten 
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ende getuygen, ter presentie vande voorschreve Requirant een peyl daer afgeno­
men is geweest. Attesteerden ende verclaerden voorts, dat de voorschreve Stolwijek­
sche Molen op de maniere vande voorschreve Mr. Simon Stevin als vooren ge­
erigeert, daer nae in de voorschreve bosem, den tijt van een uyre alleenlick heeft 
gemalen, nae het Santloper teycken voorsz, ende dat Sylieden alsdoen insgelijcx 
een peylteycken daer van genomen, ende jegens voorschreve peylteycken vant 
water by de Beeyersche Molen, inden voorschreven bosem eerst gemalen hebben 
overgeleyt ende geconfereert, verclarende de voorschreve Harman Dircksz ende 
Floris Claesz Cnick, dat Sylieden by de selve conferentie bevonden hebben, dat de 
voorschreve Stolwijcksche Molen in een uyre so veel water inden voorschreve bo­
sem heeft gemalen als de Beeyersche Molen in drie uyren, ende de voornoemde 
Claes Dirck Dammesz ende Pieter Cornelisz, verclaren by de voorschreve confe­
rentie nae haer beste wetenschap te bevinden, dat de nieuwe Stolwijeksche Mo­
len voorschreve, in een uyr so veel waters als de Beeyersche Molen in drie uyren 
in den voorschreve bosem heeft gemalen, doch dat het verscheelde, maer heel 
weynich. Attesteerden de voornoemde Attestanten, voorts tsamentliek ende ge­
lijckelicken, dat de Beeyersche Molen het voormalen heeft gehadt; Presenterende 
tgene voorschreve is, solemnelicke by Eede te stercken. Aldus gedaen int Souderak 
opte Stolwijcksche Sluys, ten huyse van Dirck Cornelisz den Dubbelden den 26 
Martii 1590. Ter presentie vande voorschreve Dirck Corneliz ende Cornelis Thysz 
Poorter ter Gouda, als getuygen waerdich van geloof, met my Norario hier over 
geroepen ende sonderlinge gebeden. Onder stont, In kennisse vant gene voorschre­
ve staet, hebbe ick Notarius voornoemt dese Akte selfs getrouwelick geschreven 
en ten oirconde onderteeckent, ende was onderteeckent R. Woerden Nolar. 

5. COPYE 1590 . 
Op heden den 25 dach der Maent van April 1590 compareerde voor my Bal­

thasar van Baerle Openbaer Notaris by den Rade van Hollant geadmitteert ende 
de Getuygen na genoemt, de Eersame Pieter Aertsz woonende aen den ouden 
Dyek by deser Stede van Rotterdam out 48 jaren ofte daer omtrent, ende heeft 
ten versoecke van lan de Groote woonende tot Delft, verclaert, getuycht en ge­
certificeert, verclaert, tuycht en certificeert mits desen op syne manne waerheyt in 
plaetse van Eede die hy altijt, des versacht zijnde, rechtelicke presenteert te doen, 
waerachtich te zijn dat hy Deponent tsedert December anno negenentachtich, ge­
malen heeft de nieuwe Molen in Cralingen Polder, gestelt by Mr. Joost Govertsz 
vander Spelt woonende ter Gouwe, ende dat sedert dien tijdt inde selfde Molen 
noyt cam ofte staf verandert is, ende de selfde cammen ende staven geen rogge 
van een mes gesleten zijn, ende na sijn goetduncken de selfde cammen ende sta­
ven in twintich jaren niet sullen behoeven vernieut te werden, ten ware hier ofte 
daer een stuck van een cam quam te springen ofte deur eenich ongeluck yet qua­
me te borsten. Verclaerde voort, dat hy Deponent tot menichrnael seker peyl ge­
stelt heeft om te sien hoeveel waters hy in een ofte twee of meer etmalen mochte 
slyten, en heeft bevonden als het lant gelijck de water was, ofte het water boven 
an de wal was, ende het eene lant een weynich boven het ander onder water 
lach, dat hy in twee etmalen also veel meerder moel als de Ruychbroeksche Molen 
dede, die nochtans niet meer dan derdalfhondert morgen onder hem hadde, daer 
de voorschreve nieuwe Molen in Cralingen staende, ontrent de vijftienhondert 
morgen onder haer heeft. Dat hy Deponent voort tot menichmael gesien heeft dat 
hy in een etmaal, een duym meerder moel, en in vier dagen en vier nachten een 
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hantbreet, en dat hy dit afgepeylt, gemerct, ende bevonden. heeft, als het water 
weder angesact was, ende eenen nacht ende dach stille gestaen hadde. Verclaerde 
voorder, dat hy Deponent van alle de voorleden Winter ende Lente niet half so 
veel tijts gemalen alsde Ruychbroeksche Molen gedaen heeft, ende nochtans even 
drooch geworden is, ende oversulx dickwils heeft moeten ophouden van malen 
omdat de Huyslieden het water niet wilde so ras quyt wesen om dat sy haer vul­
lens moesten op het lant brengen ende wilde meerder vlot hebben; ende dat hem 
by Schout ende Ambachtsbewaerders van Cralingen verboden is geweest meer 
te malen, Seggende: dat sy voocht wilde wesen, ende dat hy over sulx heeft opge­
houden. Verclaerde noch, dat hy Deponent tsedert dat Leyden ontset worden, 
gemalen heeft een achtcante Molen, staende by dese nieuwe Cralingsche Molen, 
ende dat hy nu met dese nieuwe Molen over de selve Polder, op even veel tijdts 
ende even hooch water ende even windt, soo veel ende meerder water gemalen 
heeft als sf te vooren met haer drie Molens plegen te doen. Verclaerde vorder, 
dat hy Deponent bevonden heeft het verschil vant water voor ende achter de 
Molen, over de vier voeten, sulx dat het water stond boven aen de cade, ende 
dattet boven een duym niet en scheelde of den bosem was voL Alle d'we1cke de 
voorschreven Deponent verclaert waerachtich te zijn, presenterende tallen tijden, 
des noot ende versocht zijnde, bij Eede tselve te bevestigen; waer van de voor­
schreve Requirante versochte Akte, om hem de selve te dienen ende valideren 
daer ende also hy tsynen radesal vinden te behooren. Aldus gedaen ende gepas­
seert binnen der voorschreve Stede van Rotterdam, in den lare ende ten dage 
als boven, ter presentien vande Ersamen personen Pieter Karsamont schoenmaker, 
Adriaen vande Sande ende Merten vander Cammen, alle Borgers ende Ingesetenen 
deser Stede als getuygen hier over geroepen ende gebeden, ende my Notario ge­
nomineert, tgene voorschreve is met myn gewoonlicke hantteecken Notariael 
confirmeren, ende was onderteeckent B. Baerle Not. Publ. 

Daer na den vierden dach van Augusto in dea selven lare negentich is voor 
·my Notario ende den getuygen nae genoemt, gecompareert loncker Jan van As­
sendelft Heere van Cralingen, residerende binnen dese Stadt van Rotterdam, ende 
heeft ten versoecke vande voorgemelde lan· de Groote verclaert, getuycht, ende 
gedeponeert, verclaert, tuycht ende deponeert mits desen waerachtich, ende hem 
Deponent kennelick te zijn, dat alle het gene hier vooren by den persoon van 
Pieter Aertsz wooriende aen den ouden Dyck, nopende den nieuwe Molen in 
Cralinger Polder, gestelt by Mr. Joost Govertsz vander Spelt woonende ter Gouwe, 
is gedeponeert op den 25 Aprilis lestleden, dat tselve also waerachtich is in alle 
de poincten inde selve Certificatie verhaelt, jae dat den selve Molen eer meer als 
min is malende, dan by den selven Pieter Aertsz is gedeponeert, allegerende de 
voorschreve Deponents redenen van wetenschap, dat hy selfs aldaer dickwils by, 
aen, en present is geweest ende het selve al selfs heeft geobserveert en gade ge­
slagen; Van alle het welke de voorschreve Requirant versochte Akte. Aldus ge­
daen binnen dese Stede van Rotterdam ten dage als boven, ter presentien van lan 
Clemmetsz Waert int Sint Joris, en Jan Ruttesz Wijnverlater, als getuygen hier 

.. mee geroepen en gebede. Onderstont, Oirconde mijn signiture, ende was onder 
teeckent, B. Baerle, Not. PubL 

6. COPYE 1594 
Ic Adriaen de Wit Cornelis Soon, Schout inden Ambachte van Cralingen out 

ontrent een en veertich jaren, Pierer Wiggeren Soon Ambachtsbewaerder out on-
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trent veertig jaren, Egbert Pietersz Soon mede Ambachtbewaerder van den Am­
bachte voorschreve out ontrent ses en dertich jaren, Huych Pieters Soon Schepen 
out ontrent vier en vijftich jaren, Symon Feys Soon Schepen out ontrent ses en 
veertich jaren, Jan Frans Soon Schepen out ontrent vijf en vijftich jaren, Pieter 
Willems Soon Keyser Schepen out ontrent een en veertich jaren, Cornelis Cornelis 
Soon Jongen Borger Schepen out ontrent twee en dertigh jaeren, ende Meester 
Christiaen Vincentius Secretaris tot Cralingen out ontrent een en sestich jaren, 
ende ick Pieter Aerts Soon Molenaer out ontrent veertich jaren; Altesamen rechte­
licke verdaegt zijnde om getuygenis der gerechticheyt te geven ter versoucke van 
Symon Stevin; SA verklaren wy Schout Ambachtbewaerders Schepens ende Secre­
tarius voornoemt by den Eet in stuck van ons ekx Officie die wy int accepteren 
vandien gedaen hebben, en iek Pieter Aertsz. Molenaer van de nieuwe Water­
molen op de nieuwe manier gemaect, hebbe met opgerechte cingeren verclaert ten 
versouck als vooren 'tgunt hier navolgt voor de gerechte waerheyt te zijn: Soa ist 
ons genoegsaem kennelic, datter inden jare negen en tachtich eenen nieuwe Wa­
termolen in onse Ambachte voorschreve gestelt is opte nieuwe maniere der geoc­
troyeerde van dien, welcke Molen alsoo vier jaren lanc gemalen heeft, soo hebben 
wy metter daet bevonden datse meerwaters alleen geloost heeft als d'ander drie 
Molens nade oude manier gemaect tsamen plegen te doen, want onse Polder die 
later pleech drooch te wesen als ander omleggende Polders, heeft sedert dien tijt 
vanden eersten drooch geweest, vant welke wy metter daet wel verseeckert zijnde, 
ende dat deur de ervaringen van so veel jaren als boven, hebben den voorleden 
Somer int jaer drie en negentich om ons land noch meer te geriven, also ooc 
doen veranderen Onsen ouden achtcanten Molen; Sulx dat OnS laat daer mede op 
dit jegenwoordige jaer so seer nat geweest hebben als kennelic is, tot ons ver­
nougen vroech drooch is geweest eer dan onse naburen die ons op alsucke natte 
jaerscharen plegen te helpen, niet tegenstaende datmen het Verlaet daer. neven 
staende, heel vryelick gebruykt heeft door het selve dickwils open te doen groot 
water int landt comt, dat wek men 500 heel vryelic gedoocht, omdat de Molens 
water genoech loosen connen. Verclaren oock dat by aldien onsen Polder den over­
leden winter hadde moeten gedient zijn met de drie voorgaende Molens nae d'oude 
manier gemaekt, dat wy dit tegenwoordige jaer niet veel genuts van ons Landt ge­
cregen soude hebben; Twelk ons genoechsaem kennelick is door de ervaringe van 
ander natte jaeren; Sulcx dat wy ons vanden voorschreven geoctroyeerden niet al­
leen en houden voor voldaen, maer voor meer als voldaen, alles sonder arch ofte 
list, ende wantmen schuldich is van alle rechtveerdige saken getuygenisse der 
waerheyt te geven, 500 verclaren wy Deposanten voornoemt ten versoucke als voo­
ren 'tgunt voorsz is, alsoo waerachtich. te zijn; soo waerlick moet ons Godt AI­
machtich helpen en sijn Heylich VVoort; Toirconden sa hebbe ie Adriaen de 
Wit Schout door Bede en begeerte van ons Ambachtbewaerders ende Schepens 
voornoemt, mijn open Zegel over de Deposanten als over mijn selven, op spacium 
van dese Certificatie gedrukt. Actum dese 24 Juy anno 1594. in kennisse van 
mijn; Was onderteeckent C. Vincenti (9) 1594. 
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These series of eestimonials deal wieh ehe meries of the marshmills which 
Stevin invented. They are given in full by his son Hendrik (XVI B, Baak X, pp. 
3 -10) who regrets that they have not come into comman use befare his father's 
death, as na ane seems to have been able to make such excellent cogs and 
staves as hei and hence hisdrainage mills are liecle used, notwithseanding the 
testimonies of such high authoricies as here reproduced. 

1. The firse document was drawn up by ehe noeary-public P. Viruly on July 
25, 1591. Ic deals wieh the new type of marshmillpaeented by Seevin in 1588 
(see our Paeent No. IV). Stevin here prodaims that he is going to "replace the 
usual waeer wheel wich floaes 3 1/2 feet long and 5 inches wide. by anocher one 
of a new type which inseead of the usual 20 or 24 floats will have only six big 
rectanguIar planks of 6 feet by 3, the ends of which will have wooden strips 
joined wieh greased leather, which wooden. strips wiIl slide over the floor and 
alang ehe sides of ehe scoop wheel when ehe mill turns slowly, in such a way that 
na water will flow back through gaps or slits between the floats and the floor 
or the sides. Planks as indicated above serve fot a small mill only, fot larger 
mills they will grow larger in proporeion". Nobody may imieaee ehis patented 
conseruction. 

2. In ehis second document represeneaeives of the States of Holland and West­
Friesland seaee thae they have had excellent repares on ehe new drainage mills 
built by Simon Seevin, bath for drainage and for scouring. They recommend the 
use of such miIls to all concerned (March 13, 1591). 

3. On Auguse 29, 1590 the bailiff, burgomaster and town representatives of 
ehe town of Delfe staee ehae in 1588 Seevin replaced the aId mill on the fortifica­
tions at the "Duyvelsgae" at the end of ehe "Geerweg" (a street in Delft) and that 
this mill "has served weIl in scouring the canals and replacing the water during 
ehe past two years, accomplishing aboue ehree eimes ehe amoune of work of the 
aId mill". They have now asked Stevin to rebuild the aId mill on the fortifica­
tions ae the end of the Nieuwe Langendijk (another sereet of Delfe) in order to 
perfect the scouring of the water of the canals in the town and this second mill 
has again performed three eimes as much work as ehe aId one. The testimonial 
was drawn up at the requese of Stevin. 

4. This fourth document was drawn up by Jan Reyniersz. van Woerden on 
March 26, 1590 on the Scolkwijksche Sluis (locks) at Souderak where an experi­
mene was carried oue in the presence of Seevin and the bailiff and dike-reeves 
of Scolwijk. Stevin had rebuilt the Scolwijk Mill (our no. 15) with the assistence 
of ehe carpenter and millwright Joose Govertsz. and this rebuile miIl now bad to 
compeee with ehe aId type Beyer Mill. Wieh the help of an hourglass and accurate 
water-gauge it was found that the "above-mentioned Stolwijk MiIl in one hour 
pumped as much water from the polder as the said Beyer Mill in three haurs". 

5. The fifth document is a testimonial drawn up by Mr. Balchazar van Baerle, 
notary public of Rotterdam on April 25, 1590 at the request of Jan de Groot, 
Stevin's friend. Together with Joost Govertsz. van der Spelt he rebuilt the Kralin­
gen MiIl (our no. 17) in December 1589 and ehough it bas been in use ever 
since, the cogs and seaves "have not worn down the thickness of a knife and are 
good for another twenty years". This mill drains a district with an area of 1500 
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morgen and it performs as much work (even if the polder were just under water or 
the water risen to the brink of the canaldykes) as the Ruychbroek Mill which 
has to drain only 350 morgen. Several times it was found that in one day's 
pumping the water feIl one inch and in four days and four nights the breadth 
of a hand. In general the new mill had to work about half the time of the Ruych­
broek mill to keep the land dry. 
Ir was also stated that an octagonal mill nearby rebuilt according to the new 
desigen (our No. 17a) now performed three times as much as it used to, though 
the water in front of this mill were four feet high and nearly overflowed its dykes. 
Jonkheer Jan van Assendelft, Lord of Kralingen, declares in the same document 
that he can vouch for the truth of these statements. 

6. This. document is complementary to the preceding one, as it contains a 
testimonial drawn up by C. Vincenti on June 24, 1594 of the information given 
by the bailiff of Kralingen, local authorities and the miller (Pieter Aertsz.) living 
in the new mill of Kralingen, rebuilt *) according to the new design in 1589. 
Four years of experience have shown that the new mill pumped as much as three 
old ones and even more, for formerly this polder was always in a "wet" condition 
even if the neighbouring polders were dry. But now they have ordered the old 
octagonal mill to be rebuHt (1593) according to the new design too and they 
decIare that they have been more than satisfied and have now easily drained 
their land. 

* See Appendix IV. 
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APPENDIX III 
BESTECK VAN EEN VIERCANTE WATERMOLENS IN 

DUVELANDT 

DEN TOOREN 
Dese molen salonder wijdt sijn buytenwerckx 24 1/2 voeten. 
De hooghte van den toren tusschen borsten 24 voeten. 
De voetplaten 16 en 18 duymen. 
De vier hoeckstijlen onder 19 ende boven 14 duym. 
De acht ondermander stijlen 14 en 12 duym. 
De vier ondermander bakken 14 en 13 duym 
De vier bovenmander bakken 12 en 10 duym. 
De vier middelmander stijlen 12 en 10 duym. 
De vier bovenmander stijlen 10 duym viercant. 
De acht onderste corbeels 15 en 13 duym. 
De hontsooren 10 en 8 duym. 
Het tafelment op de houckstijlen 16 en 13 duym. 
De setel daerop 15 en 12 duym. 
De vier cokerbakken 14 en 12 duym . 

. De vier kokersticken 19 en 7 duym. 
De vier volsticken na den eysch. 
De setel boven om de coker 17 en 14 duym. 
De vier dampen daer-onder na den eisch. 
De acht middelste corbeels 13 en 11 duym. 
De toren sal gedeckt worden met goede noo(r)tsche delen over malkander ge­
spijckert, soot behoort. 

HET HUYS 
Het huys sal lanck sijn 17 voeten buytenwerckx. 
De vier hoeckstijlen tusschen borsten hoogh 10 voet ende io duym vierkant. 
De voughhouten 15 en 13 duym. 
De calvers 15 en 13 duym. 
De voorsomer 13 en 12 duym. 
De drij ondersomers 12 duym viercant 
Hier op een eycken solder van 7 uyt de voet. 
De twee waterlijst(en) 10 en 8 duym. 
De twee steenlijsten 18 en 10 duym. 
De twee dacklijsten 13 en 11 duym. 
De vier cruyssen 9 en 6 duym 
De steenbalcken onder de steenlijsten 15 en 13 duym. 
De calvers na den eysch. 
Dit huys sal wijt sijn buytenwerckx 11 voet. 
Ende sal gedect sijn met goet wagenschot van een duym dick met saghen. 
De (s)tempelbakk 13 en 11 duym 
De middelbakk 11 en 10 duym. 
De naelde int sturmeijnde 8 en 9 duym, daerboven aengewrocht een blockeel 
met een doot, daer de wintpeluw op rust. 
De wintpeluw 20 en 16 duym. 
De cruyssen int stormeijnde na den eysch. 
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APPENDIX III 
SPECIFICA TION OF A SQUARE DRAINAGE MILL IN 

DUIVELANDl) 
THETOWER 

This mill at the bottom shall he wide 24Yz feet outside measurement. 
The height of the tower hetween the breasts 24 feet. 
The footplates 16 by 18 inches. 
The four corner-posts helow 19 and above 14 inches. 
The eight lower raking studs 14 and 12 inches. 
The four lower raking beams 14 and 13 inches. 
The four upper raking beams 12 and 10 inches. 
The four middle raking studs 12 and 10 inches. 
The four upper raking studs 10 inches square. 
The eight lower corhels 15 and 13 inches. 
The knees 10 and 18 inches. 
The cill on the corner posts 16 and 13 inches. 
The lower collar on top of it 15 and 12 inches. 
The four post beams 14 and 12 inches. 
The . four hollöw post struts 19 and 17 inches . 

. The four post struts as required. 
The upper collar round the top of the hollow post 17 and 14 inches. 
The four clamps underneath them as required. 
The eight middle corbels 13 and 11 inches. 
The Î:ower shall he roofed with good Norse deals properly nailed over each other. 
othe~. 

THE BUCK 
The' buck shall he long' 17 feet outside measurement. The four corner posts he­
tween the breasts 10 feet high and 10 inches square. 
The sheers . . . . . . . 
The binding beams . . . . 
The front tieheam (or summer) . . . . . . . 
The three lower summers . . . . . . .. . 

On them an oak: floor (boards wide) seven in the foot. 

15 and 13 inches 
15 and 13 inches 
13 and 12 inches 
12 inches squarp. 

Two lower side girts . . 10 arid 8 inches 
The twO side girts . . ~ . . . 18 and 10 inches 
The twO upper side girts . . . 13 and 11 inches 
The four clasp arms . .'. . . 9 and 6 inches 
The crown trees under the side girts 15 and 13 inches 
The binding beams . . . . . as required 
This buck shall he wide 11 feet outside measurement and shall he covered with 
good sawn one-inch warther·boarding. 
The thrust beam 
The intermediate beam . 

13 and 11 inches 
11 and 10 inches 

1) Some of the terms in this estimate have no English equivalent, the Dutch word 
is then given as far as possible in English in parentheses or italicized. 
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De ijserbalck 12 en 10 duym. 
De penbalck 17 en 15 duym. 
De balck over de deur 12 en 10 duym. 
De wolfbalck 9 en 8 duym. 
De stijlen van de deure 8 en 6 duym. 
Al de corbeels boven int huys na den eysch. 
De capspanten, regels, keuvelsbalck, keerstijl, casijn met het vorsthout, met de 
knick ende manderstijlkens altsamen na den eysch. 
De vier naeldens russchen de waterlijsten ende dacklijsten 10 en 8 duym 
De trapbooms 9 en 8 duym boven ende onder 7 en 6 duym. 
De trappen na den eysch. 
De durpel an de trappen 9 en 4 duym. 
De hanghereels van dobbelde barcoenen. 
De jacht-schooren 7 duym viercant. 
De loops taken, speetken en windas na den eysch. 
De steert (staartbalk) onder de molen 14 duym vierkant afloopende na den 
eysch. 

HET WATERLOOP 
Ten eersten sal men legghen onder de berristes, slijckhouten lanck 8 voet breet 
5 duym dick 4 duym. 
Op desen slijckhouten sal geleydt sijri een bodem van boken planken van 7 uyt de 
voet. 
Hier op sullen gewrocht worden twee berrichouten van 9 en 8 duym waerip ge­
wrocht sullen worden elf swalpen van 9 en 8 duym. 
Ende over dese swalpen een bodem van goede eycken plancken van seven uyt de 
voet om den opleider daerop sijn gront te geven. 
Op deze berrichouten sullen staen over elcke sijde elf stijlen welck vier buytenstijlen 
dick sullen sijn 15 duym viercant, de binnenste 8 en 7 duym. 
Hierop twee slooven breet 20 duym dick elf duym. 
De sijden vant waterloop sullen van binnen becleydt worden met eycken plancken 
van 7 uyt de voet ende van buyten met eycken plancken van 8 uyt de voet. 
Noch sullen daer sijn vier palingplancken on elck buytenstijl een, breet 20 duym 
dick 2 duym. 
De back van goede eycken plancken dick 3 duym dicht opmalkander gestreken ge­
most; geteert ende getingelt in elck naet met een pasten de langhde en diepte voort 
camrat ende datmen daer bequaemlick in mach komen om schoon te maken. 
De brugghevleugels 10 en 8 duym vier voeten langhe dan de steert van de molen 
met palen daer in de middel op twee voet dick 5 en 4 duym. 
Deze gescho (e) yt met eycken plancken van 9 uit de voet dicht op malkander. 
De brugghe van eycke plancken van 7 uyt de voet. 
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The ridge pole at the breast 8 and 9 inches, fixed on top of it a beam with a 
bracket, on which the pillow block rests. 
The pillow block 
The crosses at the breast 
The outer cail beam . 
The inner cail beam . 
The beam over the door 
The beam over the inner cail beam 
The posts of the door. . . . 
All the beams in the buck above . 

20 and 16 inches 
as required 
12 and 10 inches 
17 and 15 inches 
12 and 10 inches 
9 and, 8 inches 
8 and 6 inches 

as required 

The cap spars, laths, "hood-post" (keuvelbalk), keerstijl, window frame and the 
ridgepole, with the bent studs and raking studs altogether as required. 
The four poles between the lower side girts and upper side 
girts ................... 10 and 8 inches 
The stringers 9 and 8 inches above and 7and 6 inches below. 
The scairs. . . . . . . . . . 
The sill at the scairs '. . . . . . 
The winch supports of double beams 
The "hunting" braces . . . . . 
The rails, speetken, and windshaft . 
The cail pole under the mill 14 inches tapering as required. 

THE WATER-COURSE 

as required 
9 and 4 inches 

7 inches square 
as required 

Firstly under the flóor-boards "mud-boards" should be laid, 8 feet long" 5 
inches wide, 4 inches thick. On these "mud-boards" a floor of beach boards will 
he laid 6fseven in a foot. 

On this shall be erected two sills of 9 and 8 inches into which shall he 
fastened eleven hood supports of 9 and 8 inches and over these hood supports a 
floor of goed oak boards of seven in a foot in order to give the wheelguide its 
propèr foundation. On these sills shall stand on each side eleven posts, the four 
outer posts to be 15 inches square, the inner'ones 8 and 7 inches. On top of these 
two upper sills or bearers 20 inches wide and 11 inches thick. The inner sides 
of the water-course shall be timbered with aak boards of seven in a foot and on 
the outside with' oak boards of eight in a foot. Further there shall he four 
sheath-boards around each outer post one, 20 inches wide, 2 inches thick. The 
pit of good oak boards 3 inches thick, fixed tightly together, "mossed" 1), tarred 
and battened in each seam with a fitting length and depth for the scoop wheel and 
in such a way that one can enter it easily in order to clean it. 

The bridge wings 10 and 8 inches, four feet longer than the tail of the mill, 
with piles 5 and 4 inches thick, at the centre at two feet. 

These timbered with oak planks of nine in a foot closely together. The bridge. 
of oak planks of seven in a foot. 

1) The seams in timberwork were of ten caulked with Irish moss, which made a water· 
tight seaI. "Mess-paper" is still used in Holland for this purpose. 
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De molenas 30 duym. 
De royen 14 en 13 duym. 
De spille 16 duym. 
De wateras 22 duymen. 

T GAENDE WERCK 

Het camrat sal sijn diameter hebben van 12 voet met dubbel eycke cammen elck 
breet 8 duym tsamen 16 duym. 
De ployen 6 duym dick, breet 30 duym, de corbeels na den eysch. 
De cruysermen12 en 8 duym. 
De velgen na den eysch. 
Het schijfloop beneden met 8 staven van doome, de schijven dick 6 duym. 
Het vangrat sonder cammen mette vang daertoe na het behooren. 
Het schijfloop boven 12 staven van doorne, de schijven dick 6 duym. 
De diameter vant scheprat aanden as 21 voeten. 
Het spruyten vant scheprat anden as 9 en 7 duym, voor 7 en 4 duym. 
Ende becleet met wageschot op een duym dick met de saghe. 
Het croonrat boven aen de spille na het behooren. 
Ende dit alles van goet wesels houdt sonder onredelich spint, faillecant rootolm 
vier ofte onredelick quasten. 

Is aengenomen voor 3800 gult. 
Stevijn ende Mr. Joos hebben gelooft datse 24 d hogher sal connen maken als 

de teghenwoordighe doet ende datse so veel op een uyre ende een nachtmael sal 
doen als dander op twee uyre ende twee nachtmael malen. Ende sullen de aen­
nemers voor dese molen ontfanghen 750 guld metter kermisse aO. 90 naest kom-
mende ander 750 gul. mettet opgaen van den werck (Nota: van dese 750 gl. moet 
meester Joos ons betalen de 500 gull. vant octroy welverstaende dat hij daer af 
sijn sestendel behouden sal) ende half Maerte aO 92 noch 1150 gul. ende half 
Maerte 93 de restende 1150 gull. De aennemers sullen de voors. molen onder­
houden van staven ende cammen voor den tijt van drij aenstaende jaren. Sij 
sullen den 14en November moeten verklaren of sij se begeeren te setten of niet. 
setten sijse niet sullen ons vacatum betalen. 
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THE MACHINERY 

30 inches The windshaft 
The stocks 
The upright shaft 

14 and 13 inches 
16 inches 

The scoop wheel shaft .. 22 inches 

The pit wheel should have a diaméter of 12 feet witb double oak cogs, each 8 
inches wide, together 16 inches. 
Tbe cants 6 inches thick, 30 inches wide; the corbels"as required. 
Tbe slap-arros . . . . . . . . . . . . . .. . 12 and 8 inches 
Tbe felloes . .. . . . . . . . . . . . . ; . as required 
Tbe lower lantem pinion with 8 ashen staves, tbe discs 6 inchesthick. 
Tbe brakewheel without CaIDS and with a brake as required. 
The upper lantern pinion witb 12 ashen staves, tbe discs 6 inches tbick. 
Tbe diameter of tbe scoop wheel on the shaft 21 feet. 
Tbe sprigs of tbe scoop wheel 9 and 7 inches at tbe shaft, 7 and 4 inches at the 
tip. 
And timbered witb sawn one-inch wartherboarding. 
Tbe ttundle-wheel on top of tbe uprightshaft as required and all this .of good 
Wesel timber without an unreasonable amount of sapwood, bad red, elm, dry 
rot or knots. 

Has been contracted at 3800 florins. 
Stevin and master Joos have promised that it will pump 24 inches higher than 

the present one does, and that it will draw as much in an hour anda nightwatch 
as the other will pump in twO hours and twO nightwatches. And the contractors 
will receive for this mill 750 fl. at the next fair of the year (90); another 750 fl. 
on the completion of the work (Note: Out of these 750 fl. Master Joos shall pay 
to us the 500 fl. of the patent, on. theunderstanding that he will keep of this 
his sixth part), and"about the middle of March of the year 92 another 1150 fl., 
and about the middle of March 93 the remaining 1150 fl. Tbe contractors shall 
supply the aforementioned mill with staves and éams during a period of three 
subsequent years. They will have to decIare 'on November 14 whether they wish 
to built it or not: if they do not build it, they shalI pay to us a fee. 
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APPENDIX IV 
(Archief van het Hoogheemraadschap van Schieland te Rotterdam: 

Stukken betreffende het Ambacht van Kralingen, inventaris L. 8) 

Besteek eonditien ende voorwaerden daerop meester Joost Timmerman woonen­
de te goude beloeft ende aengenomen heeft te maecken een nijeuwe viercante mo­
len dien hij sal stellen int Ambocht van eralingen 
Ten ersten den toeren zal wijt sijn onder op die voet plaeten 24 voet end die 
hoec(h)te van den toeren thussen boersten 24 voet. 
Item die voet plaeten suaer 18 en 16 duijm lanck 26 voet. 
Item die hoeck stillen onder suaer 18 duijm ende boven suaer 15 (duijm). 
Item boeven op dese stijlen een taeflement suaer 16 en 15 duijm. 
Item 4 mander baelken suaer 12 en 14 duijm. 
Item 8 onder maender stielen suaer 12 en 14 duijm. 
Item 4 mijedel maender stijlen suaer 10 en 11 duijm. 
Item 4 mijedel maender baelken suaer 12 en 13 duijm. 
Item (die) boeven maender stielen suaer 10 duijm vijerkant. 
Item die 8 onderste kerbels suaer 12 en 16 duijm lanck naeden eijs. 
Item dije 8 mij edelste kerbels suaer 10 en 13 duijm lanck naeden eijs. 
Item die 8 honsoeren suaer eijs lanck doe dat behoert. 
Item op die taefelment een setel suaer 13 duijm. 

HET HUIJS 
Ten ersten het huijs sal lanck: sijn 17 voet ende wijt 10 voet ende hoech tussen 
boersten 9 voet. 
Item dije hoeckstijlen suaer 10 duijm vijerkant. 
Item 2 voechlouten suaer 13 duijm vierkant met 2 kaelvers daer in suaer 17 
en 13 duijm. 
Item boeven op deze voech(h)outen 4 soemers ende die 2 bijten soemers 12 en 
14 ende dije mij edelste suaer 12 duijm viercant. 
Item boeven op dese soemers 2 waeter lijsten suaer 8 en 9 duijm. 
Item 2 sten lijsten suaer 9 en 18 duijm. 
Item 2 dacklijsten suaer 10 en 12 duijm. 
Item 4 opghaende manders 2 in dije waeter lijsten ende 2 in die dacklijesten 
suaer 9 en 8 duijm lanck naden eijs. 
Item all die wint banden an weder sijeden suaer 4 en, 6 duijm lanck nae den 
eijs. 
Item twee steen baelcken suaer 14 duijm vijerckant met 2 kalvers suaer 15 en 
14 duijm. 
Item boeven op dese soemers een eijcken soelder die plancken dick anderhalven 
duijm. 
Item een wijnt poelu suaer 19 en 21 duijm. 
Item een tempelbaelck suaer 12 en 11 duijm. 
Item een mij edel baelck suaer 10 en 11 duijm. 
Item een krus in stoerment suaer 9 en 7 duijm. 
Item (e)en naelde suaer 8 duijm vierkant lanck naeden eijs end boeven op die 
naelde een blockel met een kloet daer die wijnt poelu op rust. 
Item ant trapeent een balck over die doer suaer 10 en 11 duijm. 
Item in dese baelck 2 kerbels suaer 10 en 11 duijm lanck naeden eijs. 
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APPENDIX IV' 
SPECIFICATION OF A SQUARE DRAINAGE MILL IN KRALINGEN 

(1589). Cf. Plate J. , 

(Archives of the Hoogheemraadschap of Schieland, Rotterdam: Doeuments 
concerning the Ambacht of Kralingen, inventory No. L. 81) 

Specifications, terms and conditions on which Master Joost, carpenter, resident 
of Gouda, promised and accepted to make a new square milt which he wilt build 
in the Ambacht of Kralingen. 
Firstly the body at the bottom on the footplates shall he wide 24' and the height 
of the body hetween the breasts 24'. 
Ditto the footplates heavy 18" and 16", length 26'. 
Ditto the corner-posts below 18" and 16", length 26'. 
Ditto on top of these posts an upper cill of 16" by 15". 
Ditto four raking beams heavy 12" by 14". 
Ditto eight lower raking studs heavy 12" by 14". 
Ditto four middle raking studs heavy 10" by 11". 
Ditto four middle raking beams heavy 12" by 13". 
Ditto (the) upper raking beams heavy 10" square. 
Ditto the eight lower cogged braces 12" and 16", length as required. 
Ditto the eight middle cogged beams heavy 10" and 13", length as required. 
Ditto the eight knees as heavy as required, as long as they should beo 
Ditto on the upper cill a lower collar heavy, 13". 

THEBUCK 
Firstly the buck shall be 17' long and 10' wide and 9' high between the breasts. 
Ditto the corner posts heavy 10" square. 
Ditto two sheers 13" square with two binding beams therein heavy 17" and 13". 
Ditto on top of these sheers fO\lr summers and the two outer summers 12" and 
14" and the two middle summers heavy 12': square. 
Ditto on top of these summers two lower si de girts heavy 8" and 9". 
Ditto two side girts heavy 9" and 18". 
Ditto two upper si de girts heavy 10" and 12". 
Ditto four vertical raking studs two in the lower side girts and two in the up­
per side gins heavy 9" and 8"; length as required. 
Ditto all the crossbeams on both sides heavy 4" and 6", length as required. 
Ditto two crown trees heavy 14" square and two binding beams heavy 15" and 
14". 
Ditto on top of these summers an oak floor with boards heavy 1Y2". 
Ditto a pillow bloek heavy 19" and 21". 
Ditto a thrus.t beam heavy 12" and 11". 
Ditto an intermediate beam heavy 10" and 11". 
Ditto a cross at the breast heavy 9" and 7". 
Ditto a ridge pole heavy 8" square, length as required and on top of this pole 
a breast beam with a bracket on which the pillow bloek rests. 
Ditto at the side of the staircase a beam over the door heavy 10" and 11". 
Ditto in this beam two corbels heavy 10" and 11", length as required. 
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Item 2 doerstijlen 7 en 6 duijm lanck naeden eijs. 
Item een woellefbalck suaer 7 duijm vijerkant lanck soe dat behoort. 
Item dije regels suaer naeden es. 
Item een Isser baelck suaer 12 en 13 duijm !anck naeden eijs. 
Item een penbaelck suaer 14 en 14 duijm. 
Item een koesijn om den as die stijelen suaer 6 en 7 duijm vijerkant met een 
knije naeden es met een koevelens baelck suaer 7 en 6 duijm. 
Item dije spaenten ·suaer 4 duijm viercant met alle die reghels daer toe soe dat 
behoert. 
Item het voerst hout suaer 7 en 5 duijm met alle die maender(s) daer toe ende 
met die baelkens daer toe soe dat behoert. 
Item dijt huijs ende kaep gedecht ende beschoeten met goede waegeschoet van 
(e)en duijm dijck alsaemen wel gewrocht soe dat behoort. 
Item den toeren gedecht met goede denemerckse delen over malkander gespij­
ckert soe dat behoert. 
Item een moelen as suaer 29 duijm vijerkant met 2 roden suaer 13 ende 14 
duijm inden aes !anck soe dat behoert met 2 lassen daer aen naeden eijs ende 
gheheekt soe dat behoert. 
Item een staert lanck 20 of 21 voet dick 12 en 14 duijm onder die moelen ende 
afloepende naeden eijs. 
Item twee trapboems suaer 7 en 9 duijm boven onder naeden eijs met die trap­
pen daer toe ende wijntd taes daer toe met die loepstaecken ende hangereels al 
saemen nae den eijs. 
Item die spille suaer 16 duijm viercant. 
Item die waeter As suaer 22 duym viercant. 

HET GHAENDE WERCK 
Ten eersten het groete camraet die krusen suaer 8 en 12 duijm dije ploijen 
suaer 7 duijm dick ende breet 28 duijm ende die velligen breet 17 duijm ende 
doebelde kammen elek bret 7 duijm macht saemen 14 duijm met die kerbels daer 
in naeden eijs. 
Item het schijfloep daer toe die schieven dijck 7 duijm met die staeven daer 
in naeden eijs. 
Item het boevenste Caemrat dije 4 kruijsaermen suaer 6 en 8 duijm die ploijen 
suaer 5 duijm dick ende breet 18 duijm die veligen daer op met die kammen daer 
in alsaemen naden eijs. 
Item het schepraet die spruyten suaer bij den As 9 duijm viercant ende an die 
enden suaer 5 en 7 duijm met die goerdi(n)gen suaer 7 duijm viercant alsaemen 
ghewrocht met pennen ende gaeten ende suavelstaerten soe dat behoert dijt schep­
raet salmen met goede waegeschot'van een duijm dijck becleen. 
Item den back soe ru (ij) m dat het kamraet daer bequamen in gaen mach ende 
onder soe wijt datmen die bequaemen schoen mach maecken die plancken dick 
4 duijm met die saeeh desen baeck alsaemen wel dicht op maleande gevoecht ende 
gebast ende getijnkhe(l)t al soe dat behoer(t). 

WATERLOEP 
Ten eersten 8 slickhouten lanck 8 voet bret 9 duijm dijck 4 duijm. 
Item op dese slickhouten een boedem van boecken plancken van 7 uut die voet. 
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Ditto two door-posts 7" and 6", length as required. 
Ditto an outer tail beam heavy 7" square, length as required. 
Ditto the laths heavy as required. 
Ditto a spindie beam heavy 12" and 13", length as required. 
Ditto an inner tail beam heavy 14" and 15". . 
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Ditto a hollow post (frame) around the post, its struts heavy 6" and 7" square 
with a bent stud as required and a hood post heavy 7" and 6" . 

. Ditto the spars heavy 4" square and all the laths required. 
Ditto the ridge pole heavy 7" and 5" with all the studs needed and· all the 
beams needed as ie should beo 
Ditto this body and cap thatched and paneIIed with good wainscot 1" thick all 
properly wroughe as ie should be. 
Ditto the tower covered with good Danish deals nailed overlapping as they 
should be. 
Ditto a windshaft heavy 29" square and two stocks heavy 13" and 14" in the 
shaft length as they should be with two clarnps as required and screened as it 
should be. 
Ditto a tail pole 20' or 21' long, 12" and 14" thick under the mill and tapering 
as required. 
Ditto two stringers heavy 7" and 9" above and below as required with the 
stairs belonging to them and the winch belonging to them and the handrails and 
the winch supports alltogether as required. . 
Ditto the upright shaft heavy 16" square. 
Ditto the scoop-wheel shaft heavy 22" square. 

THE MACHINERY 
Firstly the large pit wheel, its cIasp arms heavy 8" and 12", its cants heavy 7" 
thick and 28" wide and the felloes 17" wide and double cams each 7" across makes 
together 14" with the corbels therein as required. 
Ditto the crown wheel, its discs 7" thick and their staves as required. 
Ditto the waJlower, its 4 cIasp arms heavy 6" and 8", its cants heavy 5" thick 
and 18" across, its felloes and the cams in it alltogether as required. 
Ditto the scoop wheel, its starts heavy near the shaft 9" square and at their ends 
heavy 5" and 7" and the girders heavy 7" square, all joined together with pegs and 
holes and dovetails as they should be; thisscoop wheel· shall . be panelled with 
good wainscot 1" thick. 
Ditto the pit so large that the pit wheel shall turn in. it with ease and so wide 
at the bottom that it can be cIeaned easily, its boards 4" thick, with the saw this 
p.it wiIl be fitted together so· tightly and basted and battened as it should beo 

THE WATER-COURSE 
Firstly8 mud-boards 8' long, 9" large, 4" thick. 
Ditto on these mudboards a floor of beach boards of 7 in the foot. 
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Item op dese slijekhouten aen weder sijeden een baerhout suaer 10 en 7 duijm 
lanck 24 voet. 
Item op dese baerhouten 12 suaelpen suaer 7 en 5 duijm lanck nae den eijs. 
Item op dese sualpen een boedem van eijcken planeken van 7 uut die voet soe 
dat men den opleijder daer sijn gront op geven mach doe dat behoort. 
Item op dese baerhouten aan weder sijeden sullen staen 12 stijlen waer van 
dije 4 buijten staen(de) sullen suaer sijn 14 en 16 duijm ende die bijnnen stijelen 
suaer 7 en 9 duijm. 
Item op dese stijelen 2 sloeven suaer 16 duijm vijercant lanek 25 voet. 
Item dese stijelen sullen bekl(e)et sijn van binnen met eijken planeken van 7 
uut die voet ende van buijten met eijcken plancken van 8 uut dije voet alsaemen 
wel dicht op inelkandere gestrecken ende gemost ende getijnghelt soe dat behoert. 
Item 4 paelijn. planeken breet 22 duijm diek 2 duijm lanek 9 voet. 
Item aen weder sijde een baert bret 22 duijm dijek 2 duijm lanek naeden eijs. 
Item aen weder sijeden van waeterloep een brughe soe lanek datmen daer de 
moelen bequaemelijck over kruijen mach. 
Item 4 koeker baelken suaer 12 en 14 duijm lanek naeden eijs. 
Item een koeker die koekerstuijken suaer 7 duijm ende bret 15 duijm met die 
voelstuijken daer toe soe suaer ende lanck als het behoert met een serel daer boven 
en suaer 14 en 15 duijm met 4 kloeten daer onder an so dat behoert. 

(Here the handwriting changes) 
Item oft ijet hier in ne vergeten mochte wesen ende nootel(iek) tot die werek 
behor(ende) dat sal den aennemer leveren tot sijn cost ende buijten cost van t 
ambocht. 
Alle dit hout sal wesen goet deventer off wesels hout sonder onredel(iek) spint 
oH onredelick falicant sonder rodolingen oft viere oft onredel(icke) quaede quas­
ten. 
Den aennemer sal gehou ( den) weesen tot acht steeden dese moelen te bewaren 
met heijen ende dat met masten ofte sware elsse paelen te verheijen xl paelen oH 
masten. 
Den aennemer sal die schijffloepen ende kamraden den tijt van drie jaren lanek 
ten zijnen costen onderhouden. 
Den aennemer sal het ambocht cave(ren) dat dese moelen zoe veel waters sal. 
maelen ende vuijt werpen als twee vande beste achtcante moelens in scielant doen 
waervoer ick Jan de groot constituere mijn selven als borch ende belove tam­
bocht brieven te passeren voor die van delft tot c(on)tentement van tselve am­
bocht (is geteekend Jan de Groot). 
Den aennemer sal ontf(anghen) vjc gulden bin(en) twee maenden noch vjc 
g(ulden) op renten j(ege)ns den pe(nning) xvj die ingaen sullen soe wanneer die 
moelen volgens dit besteck gemaect ende opgenomen sal wesen ende die rest op 
twee termijnen te weten den· helft als die molen ganckbaer is ende die verder 
reste als toecom(ende) winter water vuijtgemalen is. T resterende binnen den djt 
van vier toec( omende) jaeren. 
Tambocht sal den aennemenr bijsetten int heijen vande molenwerff acht man 
ende int rechten vande moelen vier man. 
Den aennemer sal desen moelen volgende dit besteek gemaect hebben Sint Jelis 
nu toec(omende) acht dagen daer aenv(olgende) onbegrepen weer ende wint vuijt­
gesondert tot discretie van mijne heeren dhooge heemraden Ende is die moelen 
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Ditto on these mudboards on both sides a warther-beam heavy 10" and 7", 
long 25'. 
Ditto on these warther-beams 12 hood-supports heavy 7" and 5", length as 
required. 
Ditto on these hood-supports a floor of oak boards ofseven in the foot so that 
the water guide can be made to rest upon it as it should. 
Ditto on these warther-beams on both sides shall stand 12 posts, the outer ones 
heavy 14" and 16", the inner ones heavy 7" and 9". 
Ditto on these posts two upper siUs heavy 16" square, 25' long. 
Ditto these posts shaH be panelled on the inside with oak boards of seven in a 
foot and on the outside of 8 in a foot, fitted c10sely and mossed and battened as 
they should beo 
Ditto 4 sheating boards 22" large, 2" thick, 9' long. 
Ditto on both sides a board 22" wide, 2" thick, length as required. 
Ditto on both side of the water-course a bridge sufficiently long to turn the· 
miU over them easily. 
Ditto four postbeams heavy 12" and 14", length as required. 
Ditto a hoIIow post, its hoIIow post struts 7" thick and 15" wide with its post 
struts as heavy and long as required with a collar beam on top heavy 14" and 15" 
with four brackets underneath as required. 

(the ms. is continued by another hand). 
Ditto should anything have been omitted from the above and yet be required 
for this work the builder sball deliver it at his expense and without cost to the 
Ambacht. 
AH the timber shalI be good Deventer or Wesel timber without unreasonable 
sap-wood or unreasonable twisted grain, without dry rot or unreasonable knots. 
The buil der is bound to safeguard this miU by driving piles down at eight 
points using fir or aId er piles, to he driven in 40 piles or spars. 
The buil der wiII bear the upkeep of the lantern whee1s and cog wheels during 
a period of three years. 
The buil der wiII guarantee the Ambacht that this miII wiU pump and throw 
out as much as two of the best octagonal miUs in Schieland for which I, Jan de 
Groot, wiU stand bail personally and promise co furnish the Ambacht letters for 
the gentlemen of Delft to the satisfaction of the Ambacht (signed Jan de Groot). 
The buil der wiII receive 600 guilders, within two months another 600 guilders 
(at aninterest of 16%) from the time the mill bas been finished according to 
this estimate and has been accepted, the remainder in twO insta11ments, i.e. half 
when the miU runs and the remainder when next winter the water bas been 
thrown out, the remainder within a period of the next four years. 
The Ambacht will furnish the building for the driving the piles for the founda­
tion of the mill eight men, and for the erection of the miIl four men. 
The builder shalI have finished this mill according to this estimate next St. 
Giles' day (or within the following eight days) wind and weather permitting at 
the discretion of the honourable hoogheemraden and if the miIl is not ready he 
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dan nijet gemaect zoe sal hij all dagen verbeuren twee guldens diemen hem an 
sijne p(enningen) corten sa!. 
Aennemer opt besteek ende conditien als voeren Josst govert.sz· vander goude 
voordie somme van ze en twintig hondert ende vijff ende twintich gulden Des 
salden aennemer hier en buijten tot zijn.proffijt genijeten ende naer hem tmoe­
leken dat opte plaetse staat daer dese nijeuwe .moelen geset sal word(en) met alle 
het hout ijser ende zeijl soet rijt ende staet. 
Aldus gedaen bijden heere van craJingen Willem van melissant hoog(e) heem­
raet van schielant den schout ende ambochtsbewaerders van cralingen jegenwoor­
dich inofficien sijnde ende zekere ingeerffden vanden lande van cralingen ten 
huijse van Johan demens ende inde Sint Joris tot Rotte(rdam) den vjen aprilis 
lxxxix 
(volgend de handteekeningen: Johan van Assendelff, G. Melissant, Joost govertsz', 
C. Vincenten, Huich Spelt, Adr!aen Jansz' ende Leendert Pietersz'.) 

.1 
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will forfeit two guiIders per day which will he deducted from his pay. The builder 
of the above estimate and conditions is Joost Govertsz' of Gouda for the sum of 
twenty-six hundred twenty-five guilders. Apart from this the contractor shall 
also have the profit and the command of the small mill on the site of which new 
mill will he built including all the timber, iron and sails as it stands. 
Thus done in the presence of the lord of Cralingen, Willem van Melisaant, 
hoogheemraad of Schieland, the bailiff and office-bearers of Cralingen at present 
sitting and certain householders of the land of Cralingen in the house of Jan 
Clemens and in the Saint George at Rotterdam April 6, '89. 
(Follow the signatures: Johan van Assendelft, G. Melissant, Joost Govertsz', 
C. Vincenten, Hugo Spelt, Adriaan Jansz' and Leendert Pietersz'.) 

t 
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APPENDIX V 
LIST OF TERMS 

used by Sim on Stef/in in his estimate of 1.589 
and other documents, with the equivalent English terms 

(The numbers refer to Plate 1 and App. IV) 

Vuteh English 

TOREN TOWER (Body) 
Heipalen 1 piles 
Voetplaat (onder-tafelment) 2 foor plate, lower cill 
Hoekstijl (v. d. toren) 3 quarter bar 
Boven -tafelmentstukken 4 upper eills 
Onder-manderbalken 5 lower raking beams 
Middel-manderbalken 6 middle raking beams 
Onder-manderstij len 7 lower raking studs 
Midden -manderstij len 8 middle raking studs 
Boven-mandersti j len 9 upper raking studs 
Onderste korbeels 10 lower corbels 
Middelste korbeels 11 middle corbels 
Hondsoren 12 knees 
Kokerbalken 13 crosstree, postbeam 
Kokerstukken 14 hollow-post struts 

(padding) struts (between 
Vulstukken (tussenkokerstukken) 15 post struts) 
Onderzetel 16 lower collar 

hollow 

Bovenzetel (met de vier klampen) 17 upper collar (with four clamps) 

HUIS BUCK (Cap) 
Voeghouten 18 sheers 
Kalvers (tusschen voeghouten) 19 binding beams (between sheers) 
Sommers, somers 20 tie beams 
Hoekstijlen 21 corner posts 
Waterlijsten 22 lower side girts 
Steenlijsten 23 side girts 
Daklijsten 24 upper side girts 
Opgaande manders 25 vertical raking studs 
Wind(verband), kruissen 26 cross beams 
Steen balken 27 crown trees (under side gins) 
Kalvers 28 binding beams 
Kruis in het stormeinde 29 crosses at the breast 
Middelbalk 30 intermediate beam 
Tempelbalk 31 thrust beam 
Naald 32 prick post 
Blokkeel met klamp 33 beam and clamp 
Windpeluw 34 breast beam, pillow block 
IJzerbalk 35 spindie beam 
Penbalk 36 inner tail beam 
Wolfbalk 37 outer tai! beam 



- 433 -

409 

Kozijnstijlen 38 neck studs 
Knie 39 bent stud 
Kovelensbalk 40 hood post 
Kapspanten (met regels) 41 cap spars 
Vorsthout '42 ridge pole 
Balkje aan het vorsthout 43 beam on ridge pole 
Balk over de deur (in het trapeinde) 44 beam over the door 
Korbeels 45 corbels 
Deurstijlen 46 doorposts, door' styles 
Regels in de deurstijlen 47 laths in the doorposts 
Staart, staartbalk 48 tail pole 
Hangereels 49 winch support 
Dorpel aan de trap 50 ladder cill 
Trapboomen 51 ladders, stringers 
Traptreden 52 stairs 
leuningen 53 handrails 
Schoren 54 braces 
Windas met spaken 55 winch with spokes 

GAANDE WERK MACHINERY 
Bovenas, groote as 56 windshaft, mainshaft 
Spil 57 upright shaft 
Wateras 58 scoop-wheel shaft 
Groote kamrad, onderwiel 59 pit wheel 

a. kruisarmen a. c1asp arms (slap arms) 
b. plooien b. cants 
c. velgen c. felloes 
d. korbeels d. corbels 
e. kammen e. cams 
f. schijven f. discs 
g. staven g. staves 

Beneden schijfloop 60 crown wheel 
Kroonrad, bovenwiel 61 wallower 
Schijfloop aan de bovenas 62 lantern-pinion on the mainshaft 
Vangrad zonder kammen 63 brake wheel (without cams) 
Roeden 64 stocks 
lassen aan de roeden 65 c1amps at the stocks 
Scheprad 66 scoop wheel 
Spruiten 67 starts (sprigs) 
Gordingen 68 girders 

WATERLOOP WATER CO URSE 
Slijkhouten 69 mud boards 

. Bodem van beuken planken 70 floor of beach boards 
Baarhout, berkhout 71 sill, warther beam 
Zwalpen 72 hood supports 
Bodem van eiken planken 73 floor of oak boards 
Stijlen (in de berkhouten) 74 posts 
Sloven 75 upper sills, bearers 
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Opleider 
Palijn(paling)-planken 
Baardplank 
Bruggevleugels (beschoeiing) 
Wielbak 

76 
77 
78 
79 
80 

water guide 
sheating boards 
board 
bridge wings 
pit 
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LIST OF TERMS, REFERRING TO THE BEEMSTER MILL, PLATE 111. 

A. Wielbak 
B. Bovenas 
C. Bovenwiel 
D. Prop 
E. Pensteen 
F. Penbalk 
G. Wolfbalk 
H. Halssteen 
I. Bovenijzer 
J. Roede 
K. Spil 
1. Onderwijzer 
M. Pot 
N. Benedenschijfloop 
O. Onderwiel 
P. Windpeluw 
R. Scheprad 
S. Bovenschijfloop 
T. Ondertafelmenten 
U. Buitenwaterloop 
V. Binnenwaterloop 
W. Wateras 
X. Hoekstijl 
IJ.IJzerbalk 

See also tbe general description, p. 314. 

Pit 
Windshaft 
Brake wheel 
Tail joumal 
Tail bearing 
Inner tail beam 
Outer tail beam 
Neck bearing 
Top journal 
Stock 
Vertical shaft 
Thrust joumal 
Bottom 
Crown wheel 
Pit wheel 
Breast beam 
Scoop wheel 
Wallower . 
Lower eiUs 
Outgoing water course 
Intake 
Scoop wheel shaft 
Corner post 
Centre beam 
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Plate J. The Kralingen mill, aft er Stevin'J estimate of 1589. 
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4 8 meters ..... 

Plate la. The to wel' and the machine!} of Stel,in's mill of 1589. 
The numbers rder to the list on p. 408, Appendix V. 
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Plate Ib: The watercourse Of StevÎn's mill of 1589. 
The numbers refer to the list on p. 408, Appendix V. 
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18 
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L 
Pla/e Ic. T he cons/ruction of the cap of Stevin' s mil! of 1589 

The numbers refer to the list 'on p. 408, Appendix V. 
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Plate Il. Machinery Of a common "Wipwatermolen" abolt! 1600. 
The numbers refer to the list on p. 333. 
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Plate IIa. The watercollrse Of a "Wipwatermolen}} abolI! 160U. 
The numbers refer to the list on p. 333. 
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Plate 111. Beemster Watermill, af ter the estimate.r of 1607 . 
The letters refer to the genera I description on p. 314 and to the list of terms 

on p. 411. 
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Plate llla. The watercourJe of a Beemster Watermill (1607). 
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ON THETHEORYOF THE ART 
OF SINGING 

EDITED BY 

'ADRIAAN D. FOKKER 

Former Professor of Physics at the University of Leiden 
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INTRODUCTION 
SIMON STEVIN'S VIEWS ON MUSIC 

415 

Simon Stevin for some time seems to have contemplated writing a treatise on 
.music. If ever he accomplished this design, tbe work must obviously have been 
lost. Only some fragments were discovered in 1884 by D. Bierens de Haan in a 
collection of miscellaneous mariuscripts, which helonged to Constantijn Huygens 
(1596-1687), the well~known. secretary to the Princes of Orange, who, at the same 
time, was a gifted poet and musician.(Cf. this edition, Vol. I, p. 33, work XV). 
Tbis collection, now in the possession of the Koninklijke Nederlandse Akademie 
van Wetenschappen at Amsterdam, is preserved at the Koninklijke Bibliotheek at 
Tbe Hague, Tbe Netherlands. 

Stevin often divided his books into a mäin part, containing the established doctrine, 
and an appendix dealing with controversial matters, in order "not to obscure the 
instruction by dispute", as he says. Accordingly we find two main parts, or sketches 
thereof, and two appendices. Neither of these treatises is complete, and in the 
plan they show an appreciabie difference in the stress laid on certain points. One 
draft is in Stevin's own handwriting. It dwells rather more upon discussions tban 
the other. This part will be reproduced hereafter. Tbe other draft, which has heen 
copied as if in preparation for print, indulges rather more in elementary defini­
tions. It shows some gaps, presumably to he filled up later. . 
Stevin used to open his books with a summary. In one of the drafts tbe main part 
and the appendix contain pages hearing the title cort begrijp (i.e.summary), but 
one of these pages is blank, and the other contains a dedication to the "singing 
masters" of his time and the 'statement that he willgive his critical remarks in an 
appendix. ' 
Nowhere does Stevin use the word muJÏc. He always writes singing. Composers 
are called makers of singing. Tbe stave is called singing ladder.· Perhaps the word 
singconst, the art of singing, was the best translation into Dutch he could think of 
for musica. As is well knówn, Stevin was extreinely keen . in inventing and pro­
pagating vernacular translations of Latin words (see Vol. I, p. 6 and p. 58). It is to 
the semantic power of the Dutch language in making a word express its meaning 
properly by means of its components, and to the Iack of this power of the Greek. 
language, that he ascribes the fact that the clever Greeks failed to find the correct 
solution of how properly to divide the string to suit the true musical scale, whereas 
he hdnself was able to offer' this Solution. 

For his reflections and conclusions Stevin based himself on "natural singing" 
(natuerlicke sanck), taking for granted that natural singing is an empirical fact 
liable to be observed with an amount 'of reasonable exactitude sufficient for all 
kinds of practical purposes. Tbat, of course, is not rigid mathematical precision. 
Tbe scale of natural singing shows five major steps and two minor steps. Stevin 
maintains that all major steps must be equal. So are the minor steps, each heing 
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one half of a major step. Thus, the sum of all steps in a "round" (ommeganck; 
we call it octave) amounts to six major steps. The major steps are whole tones, 
the minor steps are semitones. 
With this statement Stevin took sides in the controversy on the problem of how 
to place frets on the fingerboard of a stringed instrument in order to ensure the 
correct intervals. The problem arises from the recognition that two fundamental 
intervals are equally important, but at the same time clash owing to their mutual 
incommensurability. These concordant intervals are commonly called the perfect 
fifth and the perfect major third. Though a certain amount of musical training 
will be he1pful in understanding the nature of the difficulty, the general reader 
might grasp the point at issue as follows, if he does not mind being confronted 
with figures. . 
Ir is quite natural to divide a string of a lute, between neck and bridge, into two 
equal parts, and to listen to the sounds produced. Again, it is natural to divide 
the halves into two. Ir is also natural to divide the string into three equal parts, 
and again each third part into two, and into three. Thus, taking the whole length 
to have 144 parts, we get a division at the numbers 
144 128 120 112 108 96 80 72 64 48 36 32 24 16 
For shorter parts of the string we get higher notes. 
We place frets on the fingerboard according to this division. By pressing down 
the string on these frets, we can easily produce the notes required. 
We may use the numbers given to designate the notes thus produced. Actually, 
however, people have agreed to call them by letters, e.g. the following 
ABc d ega b e' a' b' e b" 

The note 112 was not included in the ancient lettered system. For our purpose we 
may ignore it. 
The most important re1ation is the interval hetween the notes corresponding to 
a certain length of string and its half. Such notes are designated by thesame 
letters, as A and a (144: 72), or a and a' (72 : 36); as Band b (128: 64), or band 
b' (64: 32) and b' and b" (32: 16); again e and e' (96: 48), or e' and e" (48: 24). 
Their re1ation, their interval (2 : 1), is called an octave. 
Next comes the so-called interval of the perfect fifth, 3: 2, as between A and e, 
e and b, c and g, d and a, a and e'. Then follows the interval of the perfect fourth, 
4: 3, as between A and d, d and g, B and e, e and a, b and e', e' and a', b' and e". 
There are the intervals of the major third, 5: 4, as between c and e, g and b. 

For the technique of playing it is desirableo that the fingers should not have to 
reach out far from the neck to the smaller numhers. For that reason a second 
string wiU be provided, with the same length as the first, a lighter one which at 
full length produces the nate 108, which we called d. The second string at full 
length producing the note 108, the frets wiU produce notes corresponding to 
numbers proportionally reduced in the ratio 314. Here they are. 
108 96 . 90 81 72 60 54 48 36 27 24 18 12 
The names by letters will he 
d e f g a c' d' e a d" e a e 

There is a gain. A new note represented by a new letter, f. But there is a clash 
also. The fret numher 108, producing by the first string a note d, is now pro­
ducing a nate g = 81, which cannot he the same note as g = 80 played on the 
first string. 
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Using a third string, which at full length produces the note 81 = g, again 
there appears a new note, but we find more clashes, as is seen from the 
table below of the notes given by numbers and by letters. 

Table 
144 128 120 108 96 80 72 64 48 36 32 24 16 
108 96 90 81 72 60 54 48 36 27 24 18 12 
81 72 671/2 608/4 54 45 401/2 36 27 201/4 18 131/2 9 
ABc d ega b e' a' b' e" b" 
d e f g, a c' d' e' a' dil e" a" e'" 
gab-flat c d' f' g' a' d" g a" d'" a'" 

There is a nate c' = 60 3/ 4 c1ashing with c' = 60 and c = 120 on the second 
and first strings. There are notes g' = 40 1/2 and g" . 20 1/4 on the third string 
clashing with g = 80 on (he first string. 
These clashes constitute a very serious difficu1ty in playing on a lute tuned in 
this way. The error 8~ : 80 is called a "comma". 

J. Murray Barbour, in his book on Tuning and Temperament (Michigan State 
College Press, 1953), presents a historical survey of the attempts to find a satis­
factory solution for the problem how to improve the placing of the frets. His 
book contains an ancient explanatory picture of a lute; by Gassani, indicating'the 
places of the frets. . 
It shows a division equivalent to the division given above, making in numbers 

72 64 60 54 48 40 36 
Gassani adds some more, filling up gaps 

72 68 64 60 57 54 51 48 45 40 36 
We can fill up the whole tones 45 : 40 : 36 in this way: 

45 42 40 38 36 
We now see three series of semitones 
72 68 64: 60 18 17 16 15 
60 : 57 : 54 : 51 : 48 : 45 : 42 = 20 19 18 17: 16 : 15 : 14 
42 : 40 : 38 : 36 (: 34 : 32 : 30) = 21 20 19 18 (: 17 : 16 : 15) 
I continued the last series beyond 36 as a repetition of the first, lower series. 
There is a continuous range of semitones with the values 14 : 15 : 16 : 17 : 18 : 
19 : 20 : 21, from major semitones 14 : 15 to minor semitones 20 : 21. 
Vincenzo Galilei (Vialogo della musica antica e moderna, Firenze, 1581) disclaim­
ed such a variety of semitones. Befare Stevin, he wanted them all to be equal, 
anei he chose the value 17 : 18, which happens to be midway. For the fifth, seven 
such semitones added would make 187 : 177, about 6.12 : 4.10 (canceling 108), 

a rather good approximation to 6.15 : 4.10 = 3 : 2. The defect is 3 in 615, or 
1 in 205. 
For the major third; four such semitones would make 184 : 174 = about 
10.50 : 8.35 (canceling 104). This is a poorer approximation to the accepted value 
5 : 4 = 10.50 : 8.40. The excess is about 5 in 840, or 1 in 168. 
Now the octave, when taken to consist of twelve such semitones, turns out to be 
1812 : 1712, approximately 11.57 : 5.83 instead of 11.66 : 5.83 = 2 : 1. The defect 
is 9 in nearly 1170, all but 1 in 130. It is three fifths (and in the opposite sense) 
of the comma excess of 1 in 80 in the values 81 and 80, 60 % all.d 60, noted 
earlier. 
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The equal temperament by semitones 17: 18 distributes the error of the comma 
over the octave (--.3/5 c), the fifth (--2/5 c) and the major third (+1/2 c). 
Vincenzo Galilei' s rule seems to have been commooly acceptedat the end of the 
sixteenth century, as it is to this day, but ooly for the lute, the viol, and similar 
instruments. 

For organs and for harpsichords no attempt was made to divide the octave into 
twelve equal steps. Organists tried to have pure octaves and perfect major thirds 
by a slight adjustment of the fifth. They corrected the sequence of four fifths 

486 : 324 : 216 : 144 : 96 
so as to' have perfect consonance between 480 and 96, because 

480:96=5:1. 
The comma excess 486: 480 = 81: 80 is distributed over the four steps, each 
step losing one fourth of a comma, i.e. 1 in 320, as follows (approximately): 

480 : 321 : 2142/ 3 : 1435/9 : 96. 
In order to have perfect major thirds (as between 480 = 5 X 96 and 384 = 
4 X 96), a small infringement is thereby made of the perfect fifths. 
Barbour (l.c., p. 26) gives the credit for the first description of this method of 
tuning to Pietro Aron (ToscaneIlo in musica, Venice, 1523). It is the mean-tone 
temperament, strongly advocated by Gioseffo Zarlino (1517-1590; Stevin occa­
sionally calls him Meester Sarlijn) and by Francesco Salinas (1577), twO great 
early legislators of music. It has been in use for three centuries. 

Stevin boldly did away with all these subtleties. In his view, all semitones had to 
he equal. In this he agreed with Vincenzo Galilei, that dissenting pupil of Zar­
lino. 
He rejects any relationship between concordant intervals and ratios of integer 
numbers. For him the numbers resulting from the division of the ratio 2 : 1 into 
twelve equal ratios, twelve times the twelfth root of 2, are, the true numbers. 
Barbour's remark is very appropriate (l.o., p. 7): "In his days only a mathematician 
(and perhaps only a mathematician not fuUy cogniza,nt of contemporary musical 
practice) could have made such a statement." Barbour adds: "It is refreshingly 
modern, agreeing completely with the views of advanced theorists and composers 
of our day." 1) It is Stevin's outstanding achievement that he produced the exact 
proportional numbers, between 10000 and 5000, in four figures, representing 
the steps of twelve semitones in the octave leading from 1 to 1/2. He was able 
to do so, referring to his French work on arithmetic (1585, this ed. Vol. 11. B) 
where he had shown that the requirement of twelve equal ratios leading from 
2 to 1 involves the twelfth root of 2. By combining the operations of computing 
two square roots and subsequently a cube root, he finds for the twelfth root of 
2 the ratio 10000 : 9438 = 1.0595 : 1. The more exact figure is 1.059463 ..... 
Stevin never mentions the approximate value 18/17, familiar to makers of lutes, 
who used it in fixing frets on the fingerboards. . 
He had no bump for the plain simplicity of small integer numbers. In his treatise 
on arithmetic (W ork V) he had explained that there are "no absurd, irrational, 

1) The present editor believes that Stevin·s duodecimal division of the oCtave is 
now going to he superseded by the division into 31 steps, advocated by Nicola Vicen­
tino (1588) and Christiaan Huygens (1691). 
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irregular, inexplicable, or surd numbers" (see thls edition, Vol. 11 B, p. 532, also 
VoLI, p. 23). 

For him a number like 27/12 is as good as any other, say 8/2• If anybody should 
doubt that the sweet consonance of the fifth could be compatible with so compli­
cated a number, then, says Stevin, rathet haughtily andaggressively, he is not 
going to take pains to correct the inexplicable irrationality and absurdity of such 
a misapprehension. He repudiates the Pythagorean values for the intervaIs (S/2 
for the fifth, 9/ S for the second, S1 / 64 for the major third, 4/8 for the fourth) on 
the ground that they lead up to the ratio 256/248 for a semitone (the minor limma). 
This, when subtracted from a whole tone (9/S), leaves another semitone with a 
ratio very close to 256/24o.Stevin remarks that this major semitone is all but 
a quarter larger than the previous minor semitone (the differences of 243 
and 240 from 256 being 13 and 16 respectively). All semitones having to 
be equal, the initial assumption of 8/2 for the ratio of the fifth must he wrong. 
For Stevin the equality of the twelve semitones follows from the fact that in 
tuning a harpsichord one obtains a closed cycle of fifths and fourths. Strict1y 
speaking, the excess of twelve fifths over seven octaves should be 1 part in 73 
(coroma of Pythagoras). Stevin, however, ascribes any small deviations from the 
perfect cycle to unavoidable experimental errors. 

Joseph Needham, in Vol. 4, Part 1, of hls Science and Civilisation in China, refers 
to the duodecimal equal temperament as "the princely gift of Chu Tsai-YÜ". He 
points out that at the end of the 16th century there was a great flow of Chinese 
information into Europe. He urges the probability of some idea of Chu Tsai-Yü's 
solution having floated towards Stevin's mind. Stevin himseIf refers to Prop. 45 in 
his book on arithmetic as the source of his method for finding the 12 equal semi­
tones, àscribing his success to the wonderful semantic power of his Dutch lan­
guage .. He could not have said 50, if he had to admit that a Chinese had been 
able to find theformula without Dutch words. The book of ChuTsai-Yü quoted 

"by Needham is dated 1584. Stevin's book on arithmetic appeared in 1585. We 
çan agree with Needham saying "the name of the inventor is of less importance 
than the fact of invention." As far as we know Stevin, we can apply to him the 
very same words of praise which Needham gives to Chu Tsai-Yü: "Stevin him­
seIf would certainly·have been the first to give another investigator his due, and 
the last to quarrel over claims of precedence". 

There is the ancient problem, come down from .the Greeks, as to whatsoever 
sounds maY have to do with numhers. In Stevin's time people had no. clear con­
sciousness of the frequency of vibrations. He speaks of"coarseness" or "fineness" 
determining pitch, and postulates a proportionality of this coarseness to the length 
of the 5Ound-producing part of a string. By way of example, he refers to the 
half, to the quarter, and to the eighth part of a string only. He does not mention 
other aliquot parts, or 2/s,or S/4 of a string as examples. Inthis·he shows a bias 
against integer numbers. Two is the only integer admitted by him in musie. One 
would not have expected such a bias in a mind which knew quite weIl that the 
regular solids exhibit only selected integers in the"numher of their faces, edges, 
and angular points. Perhaps he would have admitted that consonant intervaIs, 
and their beauty, primarily have to do with integer numbers if he could have seen 
Lissajous' delightful figures of interfering oscillations. He never mentions the 
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phenomenon of beats, so essential for tuning perfect concords. Stevin never veri­
fied whether on a harpsichord tuned with a closed cycle of fifths and fourths the 
thirds and sixths would turn out to be concords. They certainly would not! Never­
theless he takes the consonance of these intervals for granted as an empirical facto 
He decides rather by definition which intervals are good and which are bad. 

As a practical rule, the "singing masters" condemned the interval of the fourth 
in polyphonic singing. This interdiction is not recognized by Stevin. He argues 
that very of ten, when one hears two instruments, a and b, playing in unison, it is 
very difficult to know whether they are playing at the same pitch or one octave 
apart. If a third instrument, c, plays in consonance with both, then of course it is 
in consonance with each of them. In case the concord seems to be that of a fifth, 
it is difficult for the ear to decide whether c makes a fifth with both a and b, or 
with one of them only, making a fourth with the other. But, this being so, the 
fourth must be a good concord too. 
Stevin refuses to recognize a differencein singing with a flat on the stave or 
without (mol/aris and duralis). He says that by transposition every tune can be 
written on the stave without a flat. In this he is right. Of course this has nothing 
tO do with the difference in mode, with minor and major scales. There is no 
chapter on this subject of modes, but we have coUected some scattered data. 
Sometimes, in the scale the note si is flattened by a semitone to sa. Stevin seems 
tO have seen a reason for giving sa a place on the stave without the sign for a 
flat. Ii: is curious to see that in certain diagrams he assigns the vocables 

ut re mJ la sol la sa ut 

to the letters 
gab c 'd e I g 

If he had assimilated ut to c, as we do, of course sa would have meant b-flat, and 
si would have to be b-natural (the Germans would say band h, respectively). In 
one place Stevin promises to return to this question of sa and si, but no chapter 
on this question is included. In the manuscript there is no consistent notation of . 
sa and si on the stave. 

We do not know whether Stevin ever considered hls work to have been brought 
to a satisfactory conclusion, and whether he intended to publish it. It might weU 
be that discussions with musicians made him change his mind in some respect. 
Among the manuscripts of Constantijn Huygens mentioned above, published 
as an appendix to Stevin's Singconst (listed as Work XV in Vol. I of this edition, 
p. 33), there is a letter to Stevin from Abraham Verheyen, organist at Nijmegen 
(Gelderland), who urges that experiment, in tuning a harpsichord, shows that the 
three major thirds, i.e. six whole tones, do not make an octave. He explains to 
Stevin the merits of the current mean-tone temperament, and how to compute the 
ratios involved. Verheyen also produces an example of a song in two parts, clearly 
showing the difference of major and minor semitones. We know that lsaac 
Beekman (1588-1637, Journal, ed. C. De Waard, The Hague, 1942, Vol. 4, p. 157) 
at fitst very much admired Stevin's proportional division of the octave. Later he 
rejected it.' . 
Maybe the criticisms of very able friends shook Stevin's sturdy conviction a little, 
so that he abandoned the idea of making a full size treatise based on his mathemat­
ical axiom. 
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VANDE SPIEGHELING DER 
SINGCONST 

BEPALINGHEN 

Ie Bepaling 
Trap is de naeste vervolghende dimming diemen inde nateurlicke sanck rijst 

wiens minste stemming deentrap geheeten wort de meeste groote trap . 

.2e Bepaling 
Nateurlicke sanck is, die deur' oirdentlicke climming aldus gheschiet: Twee 

groote trappen een cleene drie groote een cleene twee groote een deene drie 
groote een cleene. Ende soo overhandt oirdentlick voort. 

Verclaring 
Anghesien dat de leeck luijden sonder kennis vant onderscheyt tusschen halve 

ende heele trappen door nateurlicke gheneghenheijt sukken voortganck ghe­
bruyken soo wortse met goede reden nateurlicke sanck ghenoemt want 2 of 3 
halve trappen ofte 4 of 5 heele trappen vervolghens achter maIcander te singhen' 
en is niet alleen moeyelick om doen maer oock int anhooren onbehaghelick ende 
als onnateurlick. 

3e Bepaling 
Dese seven trappen na de nateurlick gesanck oirdentlick climmende maken des 

ghesanckx een ommeganck. 
Verclaring 

Wanneer men boven een ghestelde toon seven trappen rijst met oirdentlick 
dimming soo heeft het laetste gheluijt sukken ghelyckheijt mettet eerste dattet 
schijnt al ofmen een ommeganck ghedaen hadde ende wederom quaem daermen 
begosten: Inder voughen datmen sulcx van weghen die ghelyckheyt ommeganck 
heet: Wekk ghenouchsaem toegaet als inde Sterreconst met de slangkeeren, die 
de Maen duer haer daghelicx roersel daghelicx beschryft welcke eyghentlick gheen 
evewijdighe ronden sijnde nochtans om de ghelijckheyts wille alsoo ghenoemt 
worden. 

4e Bepaling 
Die seven trappen worden elck aldus ghenoemt, ut, re, mi, fa, sol, la, si, wiens 

trappen van mi tot fa ende van si tot ut cleen sijn dander al groot. ' 

5e Bepaling 
Twee gheluyden even hooch sijnde hun verlycking wert selftoon ghenoemt. 

Maer een deen trap verschillende half toon. Een groote trap verschillende toon: 
Een groote met een cleene verschillende anderhalf toon: Twee groote verschil­
lende tweetoon. Ende soo oirdentlick . voort. 
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ON TIIE THEOR Y OF THE ART OF SINGING1
) 

DEFINITIONS 

Ist Definition 
Step is the next subsequent ascent which one rises in natural singing, of which 

the smaller variety is called minor step, the larger, major step. 

2nd Definition!) 
Natural singing is that which by aD orderly ascent takes place as fóllows: twO 

·major steps, on~minor, three !pajor steps, One minor, two major steps, one minor, 
three major steps, one minor, and so on gradually, in orderly se'quence. 

Explanation 
Since lay people, not knowing the difference between half steps and whole steps, 

use this progression by natural inclination, it is with good reason called natural 
singing, because singing two or three half steps, or four or five whole steps in 
succession not only is difficult to accomplish, but also is unpleasant to hear as 
weU as unnatural. 

3rd Definition 
These seven steps, ascending in an orderlyway accorditig to natural singing, 

make one round of singing. 
Expla1Hition 

When orie rises seven steps above·· a given note in an orderly ascent, the 
last sound is so similar to the fitst that it seems as if one had made a round and 
arrived again at where one began, so that, because of that similaritf, this is called 
a round. This is rather similar to wp.at happens in astronomy with the helices 
described daily by the moon owing to its daily motion, which, though not being 
properly parallel circles, are so called becauSe of this similarity. 

4th Definition 
Those seven stepsare called as follows: ut, re, mi, fa, sol,-la,'si, among them the 

steps from mi to fa and fro~ si to ut are 3) minor steps and all the others major 
steps, 

5th Definition 
. Two sounds hllving the same pitch,their relation is calledselftone. But differ­

ing by a minor step, semitone. Differing by a major step, a·whole tone. Differing 
by one major and one minor step" one-tone-and-half.· Differing by two major 
steps, ditone. Andso forth in an ördérly way. 

t) The selected pages which follow have been taken from the part that is in Stevin's 
own handwriting, with the exception of the chapter on the modes. . 

.2) The second definition corresponds to the scale, sung to the vocables ut, re, mi, 
fa, sol, la, si, ut, re, etc. 

a) The fourth definition was in contradiction to the second definition, in that the 
step la : si was here called a minor step, .which does not fit in with the sequence major -
major - minor - major - major - major - minor - major - etc. We therefore put: si to 
ut. If si is flattened by a semitone, the resulting note is called sa. Thus la to sa and 
si to ut are semitonesj la to si and sa to ut whole tones. 
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6e Bepaling 
Twee gheluyden even hooch sijnde haer verlycking wert oock eerste ghe.noemt 

maer een trap verschillende tweede welcke trap eIeyner sijnde heet eyghentlick 
cleene tweede groot wesende groote tweede: Ghelijcx twee trappen verschillende 
wort derde gheheijten weleke een cleene sijnde heet eIeene derde maer van twee 
grooter, groote derde endesoovoort tot de sevende wiens volghende trappen dob· 
beleerst dobbeltweede heeten ende soo oirdentliek voort met de eenvoudiche 
eerste tweede ende haer volghende. 

Verclaring 
De singhelicke gheluijden ontfanghen twee verscheyden manieren van namen 

ghelyckse inde voorgaende 5e ende 6e bepalinghen beschreven sijn die elck haer 
besonder ghebruijck hebben. Want wesende de redens der gheluijden te vergaren 
ofte van malcander te trecken men noemtse bequamelicker duer de namen der 
toonen overmidts dat totten tweethoon vergaert den drietoon haer somme is den 
vyftoon; treekende den tweetoon vanden drie enhalftoon blyft de onderhalftoon 
inder voughen dat sommen en resten namen der ghetalen cryghen lijekformich an 
heur sij sijn. De namen van eersten tweeden derden ens. sijn bequamer om int 
dadelick .) maecksel des sancx te ghebruyeken. Want lichter ende bequamelicker 
telt men tverschil van twee gheluyden deur trappen na de nateurlicke ghesanek 
climmende of dalende dan deur toonen en halftoonen overmits de menichte der 
trappen met de menichte der toonen niet en overcomt. 

Begheerte 
Wij begheeren toeghelaten te werden dat gheIijck snaersdeel tot snaersdeel 

also haerder gheluyden grofheyt tot grofheyt. 
Verclaring 

Wanneer twee persoonen tsamen een dobbel eerste singhen de grover stem 
des leegsten heeft een ghelaet van dobbelbeijt teghen de fine stem des hoochsten: 
dat is ghelijck 2 ellen dobbel sijn teghen 1 elle alsoo schijnt dese leegste stem in 
grofheijt dobbel te wesen ande hoochste: Tis wel waer dat de selve dobbelheijt 
ons int gheluijt niet soo heel claer ende verstaenlick en ontmoet als in grootheijt 
ghetal ghewicht tijt roersel, ende meer ander: nochtans soo beweeght ons de 
ghespannen snaer selve toe te laten overmits haer deelen in dobbel reden der 
grootheijt sijnde de selve gheluyden clijneken die wij segghen van dobbel reden 
der grofheijt te wesen. Want de heel snaer teghen haer helft c1incken tsamen de 
voorschreven dobbel eerste. Voort ghelyek hier gheseyt is, dat de heele snaer tot 
haer helft in dobbel reden der grootheijt sijnde, haer gheluyt in dobbel reden der 
grofheijt heeft, alsoo is ooek te verstaen dat de heele snaer tot haer vierendeel in 
verhoudinghe reden.der grootheijt wesende haer gheluijt in verhoudinghe reden 
der grofheyt heeft ende alsoo voort met allen anderen soo wel deelen teghen 
ma1cander als deelen teghen de heele snaer. 

Nu alsoo ymant mocht willen ontkennen den helft der snaer teghen de heele 
een dobbel eerste te eIijncken, daer uyt oock niet toestaende der gheluyden grof· 
heijt te wesen inde reden van haer snaersdeelen soo wort hier boven beschreven 
welcke toeghelaten te worden overmidts sulcx als beghinsel gheen ander bewijs 
en verreyscht. Want ghelijck de ervaring leert, soo en ghebeurt de contrari niet 
dan deur valsche snaren oft ander ongheval . 

• ) Compositione cantus. 



- 457 -

425 

6th Definition 
Two sounds having the same· pitch, their relation is also called a first (or 

prime), but when differing by one step, it is called a second, and when this step 
is a minor step, it is properly called a minor second, when it is a major step, a 
major second. Likewise, when the sounds differ by two steps, their relation is 
called a thira, and when one of them is a minor step, it is called a minor third, 
but when both are major steps, it is called a major third, and so on to the seventh, 
the steps following it being called double-first, double-second, and so on in a 
regular way like the simple first, second, and the following. 

Explanation 
Singable sounds receive names of two different kinds, as described in the fore­

going 5th and 6th definitions, each of which has its special use. For when the 
ratios of sounds have tO he added or subtracted, they are more conveniently re­
ferred to by the names of the tones, since, the tritone added to a ditone, their 
sum is a five-tone; the ditone being substracted from the three-tone-and-half, the 
remainder is the one-tone-and-half, in such a way that sums and remainders re­
ceive names in conformity with the numbers to which they correspond. 

The names of firsts, seconds, thirds, etc. are more convenient for practical use 
in the composition +) of songs. For it is easier and more convenient to count the 
difference between two sounds by steps ascending or descending according to 
natural singing than by whole tones and semitones, since the number of the steps 
does not agree with the numher of tones. 

POJtulate . 
We postulate that as one part of a string is to another, so is the coarseness of 

the sound of the one to that of the other. 
Explanation 

When two persons sing together a double-first, the coarser voice of the lower 
has an appearance of doubleness with respect to the sharp voice of the higher, 
i.e. as 2 yards are double to I yard, so this lower voice in coarseness seems 
to be double to the higher. It is tme that this doubleness does not present itself 
quite so clearly and intelligibly in sound as it does in size, number, weight, time, 
motion, and otherwise; yet the stretched string itself induces us to grant this, since 
if its parts are in the double ratio as to size, the same sounds ring that we say to 
be in the double ratio as to coarseness. For the whole string, when played against 
its half, together make us hear the aforesaid double-first. Further, as it has here 
been said that, the whole string being to its half in double ratio as to size, its 
sound is in double ratio as to coarseness, so also it is to be understood that, the 
whole string being to its quarter in a certain ratio as to size, its sound has the 
same ratio as to coarseness, and so on for all other cases, parts of the string against 
each other as weU as parts against the whole string. 

Now if anyone should wish to deny one half of the string to sound against 
the whole string as a double-first, and on this account should not admit the 
coarseness of sounds to be in the ratio of the parts ·of the string, what is described 
above has been put as a postulate, since such a postulate in principle does not 
require any proof. Anyhow, as experience teaches, the contrary does not happen 
unIe ss owing to false strings or some other mishap. 

• Compositione cantus. 
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2e Begheertè 
. Heele toonen al even groot te wesen, dat sgelijcx oock halve toonen al even 

groot sijn. 
Verclaring 

De sin is dese datmen van ut tOt re even 500 veel ryst als van re tot mij ende 
als van fa tot sol, van sol tot la ende van sa tot ut. Datmen desgelijcx eerst van 
mi tOt fa even soo hooch rijst als van la tot sa. 

, Vertooch 

1 
Y (12) 1/2 

y(6) 1/2 

y!(4) 1/2 
y(S) 1/2 

Y (12) 1/32 

yl/2 

y(12) 1/128 

yes) 1/4. 

y(4) 1/8 

Y (6) 1/S2 

Y (12) 112048 

1/2 

d 
~ Selftoon 1 Half toon 

Toon 
.@ Onderhalftoon 

Tweetoon' 9 - Twee en half toon 
9 9 Drietoon 

~ Drie en half toon 
~ Viertoon 
d Vier en half toon 
~ Vijf toon . 
~ Vijf en half toon 

<: Sestoon 

Bewijs 
[abest] 

Vande Reden int ghemeen 

Voorstel 

Eerste 
eleen tweede 
Groote tweede 
Cleen derde 
Groote derde 
Vierde 

{
Qua groote vierde of 
qua cleene vijfde 
Vijfde 
Cleen seste 
Groote seste 
Cleen sevende 
Groote sevende 
Dobbeleerste. 

Want de redens inde stof des gheluijdts niet soo opentlick bekent en sijn als 
in ander stoffen daer sij ons ontmoeten, sullen om meerder claerheyt eerst segghen 
vande Redens ende Everedenheyt int ghemeen; daer nae vande ghedaente des 
redens der Singconst duer haer verlijcking met de bekende reden der meetconst. 
Ende ten laetsten van d'eijghen redens der singhelicke gheluyden. 

Reden dan int ghemeen bepaelt, is tselver stoffen verlyckingh na de menichvul­
denheyt. Als in ghetalen grootheyt, ghewichten, rijt; 6, 6 voeten, 6 pont, 6 uijren, 
sijn in dobbel reden tot 3, 3 voeten, 3 pont,.3 uijren. O'Everedenheyt is de ver­
lyckinge van twee even redens als 6 tot 3 is een dobbel reden, alsoo ooek is 8 tot 
4, daerom de reden van 6 tot 3 is even ander reden van ,8 tot 4. tsijn dan even 
redens ende haer verlycking segghende ghelyck 6 tot 3 alsoo 8 tot 4, is evereden­
heijt ofte 6, 3, 8, 4, sijn everednighe palen. 

Siet hier duytsche woorden licht om verstaen ende van slecht ghelaet maer 
eyghentlick van oneindelick vermueghen. Want soomen ansiet het bepaelde te 
weten Everedenheijt tis als bepaling sijnsgrondts, wiens gheluijt alleen, int eerste 
anhooren ons vermaent ende anwijst dattet recht grontlick verstandt der Evere-
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2nd Postulate 
All whole tones to be equal and likewise all semitones to be equal. 

Explanation 
The meaning is this: that one rises as much from ut to re as from re to mi, and 

also from fa to sol, from sol to la, and from sa 1) to ut. That likewise one rises 
as much from mi to fa as from la to sa. 

Theorem. 2 ) Proposition 
1 Selftone First (prime) 
y(12) 1/2 Semitone Minor second 
y(6) 1/2 ... Whole tone Major second Q) 

y(4) 1/2 oS One-tone-and-half Minor third 
y(3) 1/2 

0 
Ditone Major third Q) 

B y(12) 1/32 
..I:l Two-tone-and-half Fourth ... 

.!!) 0 {Bad major fourth or bad 
yl/2 

... Tritone .... Q) minor fifth 
'" y(12) 1/128 

Cl 

< 8 Three-tone-and -half Fifth 
y(3) 1/4 Q) Four-tone Minor sixth Cl 
y(4) l/S 0 Four-tone-and-half Major sixth 

0 y(6) 1/32 en Five-tone Minor seventh 
y (12) 1/2048 F ive-tone-and" half Major seventh 
1/2 Six-tone Double-first (octave) 

Proof 
(abest) 

On Ratio in General 
Because ratios in the field of sound are not as manifestly known as in other 

fields where we meet with them, for the sake of greater clarity we shall first 
speak about fatios and equirationality 3) in general ; subsequently about the aspect 
of ratio in singing by comparison with the familiar ratio in geometry. And finally 
of the ratios proper to musical sounds. . 

Ratio as defined generally is the relation according to quantity between things 
of the same nature. As in number, size, weight, time: 6,6 feet, 6 pounds, 6 hours 
are, in the double ratio t03, 3 feet, 3 pounds, 3 bours. Equirationality is the rdation 
of two equal ratios. For instance, 6 to 3 is a double ratio, so also is 8 to 4, therefore 
the ratio of 6 to 3 is equal to the ratio of 8 to 4. They are thus equal ratios, and 
their relation, i.e. saying that as 6 is to 3, so is 8 to 4, is an equirationality, or 6, 
3, 8, 4 are terms of. an equirationality. . . 

Look here: Dutch words, easy to understand and modest in appearance, but in 
reality of an infinite power. Forif one conciders the thing defined, viz. equiration­
ality, it is like a definition of its substance, the mere ring of wbich, at first hearing, 
brings h.ome to us and shows us that the very thorough understanding of equira-

1) In the manuscript, erroneously, si. This same error has been pointed out in note 
3 p. 423. Sometimes Stevin writes the scale as fa sol la sa ut re mi fa. Cf. figure 1, p. 436. 

2) The notation V(n)a is currently used bij Stevin for :ja. (See volume II Bof this edition, 
p. 524). 

8) In Stevin's Duteh: everedenheijt. 
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denheyt byde Griecken ende hun navolghers niet gheweest en heeft. Want (veel 
ander ghelaten die elders te pas sullen comen) te segghen dat 6, 4, 3 van drie 
ghelycke singconstighe everedenheyt maken daer oneindelicke ydellieden uijt 
volghen ende besloten worden; Men antwoort duer beweghing van tvoornoemde 
gheluijt, hier van sijn gheen even redens, daerom ooek gheen Everedenheyt. 
Doirsaeck dier dwalinghen is dat hun spraeck dit woort medtsgaders al d' ander 
Wisconstighe namen niet soo eyghentlick beteeckenen en conden als dese daerom 
soomen met goet onderscheyt van der talen nutbaerheijt wilde spreken; men 
mocht segghen de wetenschap van Griecx oirboir te wesen van veel verscheijden 
vonden der Griecken die thaerder tyt de voornaemste waren int licht te brenghen, 
duer oversetting uyt het Griecx in ander talen: sgelijckx daeghelicx ghebeurt; 
Tlatijn om daer mede (als bij ghevalle des werrelts ghemeen tael gheworden synde) 
in alle landen verstaen te worden, oock om alle konsten te mueghen besien, die 
van alle stoffen bij verscheijden geslachten van vokken daerin beschreven wor­
den; Tfranszois Italiaens Spaens Pools, etz om sijn handel daer deur te dryven 
yder nae sijn ghelegenheyt. Maer het DUYTSCH om de vrie consten daer in te 
leeren, om de natuerens verborghentheden daer in duergronden ende te bewysen 
dat wonder gheen wonder en is. Daerom hij die van meyningh waer na de groote 
Wysheyt te trachten daer der Caldeen ende Egyptenaeren wetenschappen eertijts 
overblijfselen af waeren, hem soude nut sijn tot desen born oft eerste oirspronck 
te gaen van daer sijse gekreghen hadden vlietelick in Duytsch leerende onder 
anderen wat de voornoemde Everedenheyt is. Want dit gheluyt beeldet wesen 
van dese groote saeck eyghentlick uijt andre woorden als Pl'oportio Analogia, 
synder onbequaem toe ghelyck de daet tOt verscheyden plaatsen claerlick betuycht. 

Verlijcking der Meetconstighe Reden met 
de Sinconstighe 

Tot hier toe is vande Redens int ghemeen gheseyt maer om nu nae tvoornemen 
duer verlijcking der meetconstighe Reden die der Singconst te verclaren soo is 
te weten dat ghelyck de Meetconstighe Reden bestaet in der formen grootheyt 
ende cleenheyt wekke afghemeten wort duer langhde, alsoo de Singconstens Reden 
in der gheluyden grofheyt en fynheyt, die afghemeten wort duer hoochde of 
leechde: Als twee singhende een dobbeleerste, men seght uyt sulck verschil der 
leechde die deen onder dander is de grofste stem dobbel onder finste. Ende 
sulcke stof der dobbellieyt als dit is vande selve sijn al d'ander meerder ende 
minder singconstighe Redens. Wederom ghelyckmen alle Redens van twee voor­
ghestelde rechtlinighe platten of lichamen duer tghesicht niet bekennen en can, 
maer hun meetconstighe reghels hebben, leerende hoemen die vinden sal, alsoo 
en sijn alle Redens van twee voorghestelde gheluyden uyt het ghehoor niet te 
oirdeelen, maer sij worden openbaer duer haer Sinconstighe reghels daer wij nu 
af segghen moeten. 
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tionality was not found among the Greeks and their successors. For (leaving aside 
many other things, to be discussed elsewhere) from saying that 6, 4, 3 of three 
sounds make a musical equirationality endless vanities follow and are concluded. 1) 
The answer, called forth by such a saying is: these farm na equal ratios, and 
consequently there is na equirationality either. The cause of these errors is that 
the language of the Greeks could not interpret this term together with all other 
mathematical terms as properly as the Dutch language does. Therefore, if one 
wished to speak with good discrimination of the suitability of languages, one 
might say that knowledge of Greek· is useful in order to bring to light various 
discoveries of the Greek, which in their days were the most important, by trans­
lation from the Greek into other languages; as is done daily. Latin (because it has 
happened to become the common language of the world) serves to be understood 
in all countries, and also to study all sciences about all subjects, which have been 
described in it by various kinds of people. French, Italian, Spanish, Polish, etc. 
serve to carry on trade, everybody according to his situation. But DUTCH serves 
to teach the liberal arts, to fathom the hidden secrets of nature, and to prove that 
miracle is no miracle.2) Therefore, whoso should be minded to seek af ter the 
great Wisdom, of which the knowledge of the Chaldees and the Egyptians former­
ly was a remnant, would find it useful to go to this source or first origin from 
which they had gat it, learning diligently in Dutch, among other things, what is 
the aforesaid equirationality. For this word depicts the character of this great 
matter properly. Other words, such as Proportio, Analogia, are unable to do sa, 
as is clearly shown by practice in several places. 

Comparison of Geometrical Ratio with Musical Ratio 
So far we have spoken of ratios in general, but in order to explain now, as in­

tended, ratio in singing by eomparison with geometrical ratio, we are to know 

that, as the geometrical ratio consists in the largeness arid smallness of figures, 
which is measured by length, so ratio in singing consists in the coarseness and 
sharpness of sounds, which is measured by height or lowness .. Thus when two 
persons sing a double-first, it is said, in view of this difference in lowness of 
one below the other, ihat the coarser voice is double below the sharper one. And 
all the other greater or smaller singing ratios are made of the same stuff as the 
stuff this doubleness is made of. Again, just as all the ratias of two given rectili­
near plane figures or solids cannot be recognized by sight, but obey geometrical 
rules teaching us how to find them, sa all the ratios of two given sounds cannot be 
judged by hearing, but they are revealed by meanS of the musical rules governing 
them, which we now have to discuss. 

1) Between two numbers p and q one ean have an arithmetié mean (a), a harmonie 
mean (h), and a geometrie mean (g). These are defined by p - a = a - q; lip -
l/h = l/h - l/q, and p : g = g : q. Obviously the numbers 6, 4, and 3 quoted by 
Stevin show the harmonie mean 4 of the outer terms 6 and 3, 4 being l/S more than 3 
and l/S less than 6 so that l/s - 1/4 = 1/4 - 1/6. Aeeordingly the note, given by a length 
of string 4, is the harmonie mean of the notes given by the lengths 6 and 3. The Jatter 
make an octave. The harmonie mean gives a fifth against the lower, a fourth against 
the higher note. Stevin has in rnind geometrieal ratio only, and he objects to equating 
two musical (singconstighe) ratios to be eonstrued from the three numbers in question. 
Obviously he refuses to admit the harmonie ratio to be ealled a ratio. 

2) "Wonder en is gheen wonder" was the motto on the frontispiece of Stevin's treatise 
on staties, De beghinselen der Weeghconslj see this edition, vol. I, p. 47. 
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Vande Redens der singchelicke gheluyden 
na der Griecken meining 

D'ervaring betuycht dat de gespannen snaer op eenich reetschap als luyt cyter 
viool of derghelycke teghen haer helft een gheluyt maeckt daer mede soo seer 
ghelyck dattet in hem een ghelaet van selfheyt heeft diens Reden der grofheyt 
wij duer eenighe natuerIicke gheneghentheyt dobbel verstaen maer niet soo 
wesentlick als de dobbelheyt die ons in ander stoffen ontmoet, ghelyck vooren 
gheseyt is, doch soo wort sulcx merckelicker bevesticht duer de lichamen dese 
gheluijden uijtende als der heelsnaer ende haer helft, we1cke oock in dobbel 
reden sijn. Tselve heeft hem alsoo met de halfsnaer tot huer vierendeel, achtendeel, 
sesttiendendeel ende d'ander in die voortganck. Want alsulcke gheluyden al tvoor­
noemde ghelaet der selfheyt hebben, met begrijpelicke ghedaente der viervoudighe 
achtvoudighe, sesthienvoudighe Reden der grofheijt. <Desgelycs is oock openbaer 
in al dander redens buyten den boveschreven voortganck. Want nemende een deel 
des snaers wiens Reden tot de heele den helft sij des Redens vande dobbelden 
haer gheluyt sal oock tot halfweghe duet oirdeelick leeghde ghedaelt sijn: Maer 
want dese bekende daling de maet der grofheyt is ghelyck wij vooren gheseyt 
hebben, soo is ons de Reden der grofheijt hier bekent, ende alsoo met anderen 
dier ghelycken waer uijt besloten wordt dat ghelyck dit snaersdeel tot dat snaers­
deel, alsoo desens gheluyt tot diesens gheluyt, dat is de snaersdeelen brenghen 
gheluyden voort inde Reden haerder grootheden. Dit eertijts bemerckt sijnde, soo 
was de drangh na de ware deeling des snaers alsoo datse de eijghentlicke toonen 
begrepen die wij duer natuerlick ghesanck synghen. twe1ck de Griecken tot 
onderscheyt van tgheen sy Chromaticum ende Harmonicum heeten, Diatonicum 
genus noemen, op dat alsoo tnatuerlick ghesanck inde singconstighe reetschappen 
volcomelick ghecroffen wierden. Om hier toe te commen soo en behouftmen maer 

. eenich toon den half toon vervatende als onderhalftoon, tweeenhalftoon, drieen­
half toon enz. wantmen daer uijt om der Redens vergaring ende aftrecking wil, 
al de rest gewislick vinden can sonder meer gheluyden te hooren. Sij hebben daer 
toe ghenomen de vyfde, dat is den drieenhalftoon ende vinden de ware Reden 
der langde des snaers ende haers deels desen drieenhalftoon' dijnckende seer naer 
in de Reden van 3 tot 2 hebben gheschat Reden 3/2 de warachtiche te we sen. 
daermede voortgaende áls of syt waer treckense van Reden 2/1 des sestoons hlyft 
Reden 4/3 des tweeenhalftoons, de selve van Reden 3/2 des drieenhalftoons blijft 
reden 9/8 voor den toon, daer toe vergaert noch een reden 9/8 comt Reden 81/64 

des tweetoons de selve getrocken van Reden 4/3 des tweeenhalftoons hlyft voor 
den half toon Reden 256/243, etz. Maer alsmen de sanglijn ofte om werckelicker 
te spreken, den hals van een luyt of cyter deelt na de boveschreven Redens 
d' ervaring betuycht opentlick duer tghehoir sulcx den hruftoon niet te wesen want 
sij veel te deen is. Indervoughe dat de natuerIicke toonen duer su1cke deeling niet 
recht ghetroffen en sijn. Ende hoewel d'ouden dit ghenomen merckten hebben 
nochtans dese deeling voor goedt ende volmaeckt ghehouden ende liever tghebreck 
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Experience shows that a stretched string on same instrument, such as a lute, a 
cither, a violin, or the like, produces against· its half a sound sa similar to it that 
it has a semblance of identity, the coarseness ratio of which, by same natura! in­
clination, we understand to be double, but not with the same evidence as the 
doubleness with which we meet in other matters, as has been said befare; but this 
is confirmed more perceptibly by the bodies producing these sounds, such as.the 
whole string and its half, which are also in the double ratio. The same also applies 
to half the string and its quarter, its eighth, its sixteenth part, etc. in thissequence, 
for all these sounds have the aforesaid semblance of identity, with the understand­
able farm ·of the fourfold, eightfold, sixteenfold ratio of coarseriess .. The same is 
also obvious in all the ratias besides the above-mentioned sequence. For if we take 
a part of the string whose ratio to the whole string ·is one half of the ratio of the 
double part, l ) its sound will also havedropped halfway bjr properly estimated 
lowness. But because this known dropping is the measure of the coarseness, as we 
havestated above, . here the ratio of coarseness is known to us, and the same also 
applies to other similar sounds, from whichit is concluded that as this part of 
the string is to that part of the string, sa also is the sound of this to the sound 
of that, i.e. the parts of the string producesounds in the ratio of their sizes. 
- This being noted in farmer times, the impulse to the true division of the string 

was such that it should comprise the notes proper which we sing in, natural 
singing. Which the Greeks, to distinguish it from what they called Chromaticum 
ana Enharmonicum genus,2) called Diatonicum genus, in order that thus natural 
singing inight be hit oH flawlessly on musical instruments. 

Ta effect this, one merely requires same interval 3) containing a· semitone, 
such as a one-tone-and-half, a two-tone-and-half, a three-tone-and-half, etc., be­
cause from these, by way of addition and subtraction of the ratios, one can ac­
curately find all the rest without hearing any furrher sounds. For this purpose 
they taak the fifth, i.e. the three-tone-and-half, and found the true ratio of the 
length of the string and· its part ·producing this three-tone-and-half to be very 
close to the ratio of 3 to 2; they estimated that the ratio 3: 2 was the troe one. 
Proceeding therewith as if it were the true ratio, they subtracted it from the ratio 
2 :1 of the six-tone, the remainder being the ratio 4: 3 of the two-tone-and-half; 
the latter being subtracted from the ratio.3 : 2 of the three-tone-and-half, the re­
mainder is the ratio 9: 8 for the whole tone. When anotherratio 9: 8 is added 
thereto, this gives the ratio 81 : 64 of the ditOlle. When this is subtracted from the 
ratio 4: 3 of the two-tone-and-half, the remainder for the semitone is 256: 243, 
ete; But iE the melodic line, or to speak more concreteIy: the neck of a lute or 
cither, is divided according to the above-mentioned ratios, experience shows pa­
tendy by hearing that this is not the semitone, because it is much· toa small. 
Therefore the natura! notes are not correctly hit oH by such a division. And 
although the Ancients perceived this fact, neverthe!ess they taak this division to 
be correct and perfect, and preferred to think that the defect was in our singing 

1) Stevin means the square root of Y2. 
2) The manuscript, erroneously, has harmonicum. 
3) Stevin writes: toon. 
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(ghelyck oftmen seyde de Son mach lieghen maer tuijrwerck niet) in ons ghesanck 
gheacht; ja hebben hierom de soete ende lieflicke gheluijden der cleene ende 
groote derde en sesten, welcke in haer misdeelde sanglijn mishaeghlick claneken 
voor quaet ghehouden, te meer dat een sinlicheijt van oneyghen ghetalen hun hier 
toe drang. Maer willende Ptolemeus daer naer dese onvolmaectheijt verbeteren 
heeft tvoornoemde genus diatonicum op een ander wyse ghedeelt makende onder­
scheijt tusschen groote toon in Reden 9/s ende cleene toon in Reden 10/9 welck 
verschil inde natuer niet en bestaet wantet openbaer is alle heele toonen evegroot 
ghesonghen te worden. Deze onghetroffen toonen van Pitagoras en Ptolemeus an 
Zarlinus niet ghevallende heeft noch een ander deeling ghemaeckt verspreydende 
seker comma (in Ptolemeus deeling overschietende ) op deen en dander toon daert 
hem goet docht maer al tastende. Alle dese dwalinghen syn daer uyt ghesproten 
dat den aert der everedenheijt niet grontlick ghenomen begrepen en heeft ghe­
weest twelck niet en quam duer ghebreck des verstants want hun naeghelaten 
daden ghenouch betuyghen datse van d'alder scherpsinnichsten waren die de natuer 
voortbrenght maer tlooch hun an goede reetschap naemlick de duytsche tael 
sonder welcke men inde diepsinnichste saeckèn soo weijnich doen can als een 
ervaren timmerman sonder goede verstaelde teetschappen sijn ambacht want 
ghelyck men duer een ongheschickt cromlinighe form de meetconstighe eygen­
schappen des viercants niet soo duergronden en can als met een eyghen viercante 
form na den vyften des 4 voorstels wiens gheduerich opsicht gheduerich 
tghedacht versterekt alsoo en condemen de diepsinnichste natuerens verborghent­
heden duer dongheschickte (bij Duytsch verleken) Griecksche spraeck niet 500 

grontlick begrypen als duer dese aldergheschickste ende aldervolmaeckste tael der 
talen wiens eijghentlicke beteeckening ons tbeteeckende soo claerlick inbeelt dat 
de saeck self daer duer gheduerich voor ooghen schijnt welcke in dander talen 
onbegrijpe1icke duysterheden blijven soo dervaring onder anderen in dese stof 
overvloedelick betuijcht. Want Reden 3/2 voor de vyfde te stellen, daer mede na 
den vyften vóortgaende ende eintlick niet weI uijtcommende noch te meijnen dat 
Reden 3/2 de waerachtighe sij, voorwaer de grontlicke aert der vergaring ende 
aftrecking vande Redens isster onbekent. Maer op dat wij dit misverstant in 
d'onverstaen aert der Redens duer verIijcking van verstaenlicken gheluiden 
ghetalen openbaer maken: laet ons nemen eenich ghetal als 110 inde plaets der 
dobbeleerste of des sesthoons, ende vyf persoon en, A, B, C, D, E, oirdentHck be­
teeckenende den drienhalftoon tweeenhalftoon, toon, tweetoon ende half toon, dáer 
mede den eysch stellende lyckformich ande voorgaende Pitagorische wercking des 
Redens aldus: Van 110 ghetrocken tghene A hebben moet de rest is voor B, ende 
ghetrocken B van A t' overschot is voor C, daer toe noch soo veel ghedaen de 
somme is voor D, die ghetrocken van B toverblyfsel moet 35 syn voor E. Ymant 
om tot besluyt van desen te commen, neemt een ghetal voor A dat hem soo 
veel .ruyterlick ghevoel belanght na ghenouch dunckt als 60, hier mede voortgaende 
als oftet twaerachtich waer, trecket van 110 blyft 50 voor B, die ghetrocken vande 



- 465 -

433 

(as if one should say: the sun may lie, but the doek cannot). They even considered 
the sweet and lovely sounds of the minor and the major third and sixth, which 
sounded unpleasant in their misdivided melodie line, to be wrong, the more so 
because a dislike for inappropriate numbers moved them to do so. But when 
Ptolemy afterwards wanted to amend this imperfection, he divided the aforesaid 
genus diatonicum in a different way, making a distinction between a major whole 
tone in the ratio 9: 8 and a minor whole tone in the ratio 10: 9, a difference that 
does not exist in nature, for it is obvious that all whole tones are sung equal. 
Since these tones of Pythagoras and of Ptolemy displeased Zarlino, he made yet 
another division, distributing a certain comma (which remained in Ptolemy's 
division) over one tone and another, where it seemed appropriate to him, but 
tentatively.l) . 

All these misconceptions have originated from the fact that fundamentally the 
nature of equirationality was not understood, which was not due to a lack of 
brains, for their acts as have come down to us show sufficiently that the Greek 
were of the most intelligent that Nature produces, but they lacked a good tooI, 
viz. the Dutch language, without which in the most profound matters one can 
accomplish as little as a skilled carpenter without good tempered tools can carry 
out his trade. For just as one cannot grasp the geometrieal properties of a square 
by means of an unsuitable curvilinear figure so weIl as by means of a proper 
square figure according to Proposition 4, sub 5,2) the continual sight of which 
continually strengthens one's insight, so it was not possible to penetrate into the 
most profound secrets of.Nature as thoroughly by means of the unsuitable Greek 
language (unsuitable as compared to Dutch) as by means of this eminently suit­
able and most perfect language of languages, whose characteristic designation 
pictures the matter designated so clearly for us that the matter itself thus seems 
to be continually before ow: eyes, whilst in other languages it remains incompre­
hensible and obscure, as experience amply proves, among other things in the 
present matter. For whoso puts the ratio 3: 2 for the fifth, proceeding therewith 
five times, and in the end not coming out right, still holds that the ratio 3: 2 is 
the actual one, he in truth ignores the essential character of addition and sub­
traction of ratios. 

But in order to show up this misapprehension as tO the misunderstood character 
of ratios by means of an example in intelligible words with numbers, let us take 
some number, such as 110, as representing the double-first, or the six-tone, 
and five persons A, B, C, D, E, representing in this order the three-tone-and-half, 
the two·tone-and-half, the whole tone, the ditone, and the semitone, putting there­
with the requirement similar to the preceding Pythagorean operation with the 
ratio, as follows: Subtract from 110 what A shou/d have, the remainder is for B; 
subtract B from A, the remainder is for C; add to this the same amount, then the 
sum is for D; af ter subtraction of the latter from B, the remainder shou/d be 35 
for E. To arrive at this result, somebody takes for A a number whieh as a super­
ficial guess appears to him close enorigh, for instanee 60. Proeeeding with this as 
if it were the true number, he subtracts it from 110, there remains 50 for B; this 

1) For this question, see note A, page 460. 
1I) Reference to an item of Stevin's treatise De Meetdaet,. Work XI, this edition 

vol. lIB. 
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60 rest 10 voor C, daer toe ghedaen noch 10 vint 20 voor D, die ghetrocken van 
50 der B blyft 30 voor E, maer E moest 35 hebben hij siet dan opentlick dat E 
tsijne niet en heeft; doch sonder te mercken dat sulcx comt uijt het eerste ghetal 
voor Adats 60 onrecht ghestelt te wesen acht dat laetste ongheval de naturens 
verborchenheijt houdende sijn boveschreven besluyt voor goet. Maer wat sal den 
ervaren Telder hier toe segghen? seker met goede reden dat soodanighen deyghen­
schappen der Telconst niet ghenough bekent en sijn, wetende dattet recht deel 
voor A 59 is, twelck van 110 ghetrocken blyft 51 voor B, welcke van 59 rest 8 
voor C, daer toe noch 8 comt 16 voor D, die ghettocken van 51 der B blyft 35 
voor E naer tbegheerde. Even eens ist inde berekening vande Redens der gheluyden 
toegeghaen, want wesende voor de vyfde een Redens te stellen, die na seecker 
reghel af te trecken ende te vergaren was, alsoo datter eintlick de ware Reden des 
halftoons overschiete welcke men duert stellen van Reden 3/2 daetlick bevandt 
daer niet uijt te commen,· ende bevandt noch gheduerlick te blyven meijnen dat 
die Reden 3/2 de waerachtighe is; Voorwaer soo opentlick als den Telder hier 
boven sach dat den stelder van 60 voor A de Telconst niet ghenouch en verstont 
naeste1ick ghevoelende doirsaeek sijnder dwaling; even soo c1aerliek siet den 
ervaren der Everedenheijt dese stelders van Reden 3/2 voor de vyfde den gront­
licken aert der Redens end Everedenheyts niet innerlick ghenomen begrepen te 
hebben spruijtende daer uijt als voor gheseyt is dat sij gheen woorden en hadden 
die de Wisconstighe saken soo eyghentlick beteeckenen conden als het DUYTSCH. 

Vande ware redens der natuerlicke toonen 

Maer om tot de saeck te commen ende deyghen Redens· der natuerlieke toonen 
te beschryven, soo segh iek dat de ware reden der vyfden ofte des drieenhalftoons 
is van 1 tot V (12) 11128, dat is van 1 tot syde der twelfde grootheyt van 11128, de 
selve ghetrocken van Reden 2/t des sestoons blyft Reden van I tot V (12) 1/32 

voor den tweeenhalftoon, die wederom ghetroeken vande voornoemde Reden des 
drieenhalftoons blijft Reden van 1 tot V (6) 1/2 voor den toon, daer toe ghedaen 
noch alsulcken reden comt Reden van 1 tot V (3) 1/2 voor den tweetoon, de selve 
ghetroeken vande boveschreven Reden des tweeenhalftoons blyft reden van 1 tot 
V (12) 1/2 voor den half toon. Om twelck te bewysen soo laet A, B, C, D, E, F, G, 
a, b, c, d, e,f, g, beteeekenen de clawieren van een orgel ofte clavesingel ende 
HIK L M NOP Q R de tussehen toonen. diese fenten noemen. Want ons 
dit reetsehap tottet voornemen bequamer is, dan de sariglijn, tselve laet ghestelt 
worden met de volmaeekte natuerlicke toonen in deser voughen 

Boven F de dobbeleerste f met de vijfde c tusschen beyden 
Onder c de dobbeleerste C met de vijfde G tusschen beyden 
Boven G de dobbeleerste g met de vijfde d tusschen beyden 
Onder d de dobbeleerste D met de vijfde a tusschen beyden 
Onder ade dobbeleerste A met de vijfde E tusschen beyden 
Boven E . de dobbeleerste e met de vijfde b tusschen beyden 
Onder b de dobbeleerste B met de vijfde L tusschen beyden 
Boven L de dobbeleerste Q met de vijfde 0 tusschen beyden 
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being subtracted from 60, there remains 10 for C; adding lOagain to this, he 
finds 20 for D; this being subtracted from the 50 of B, there remains 30 for E. 
But E was tO have 35, so he sees patently that E has not received his due. But 
not perceiving that this follows from the fact that the .first number for A, i.e. 60, 
had not been put right, he considers the last mishap to be the secret of Nature and 
looks upon his former supposition as correct. But what will the experienced 
arithmetician say to this? Certainly, and with good reason, that such a person is 
insufficiently acquainted with the properties of arithmetic, for he knows that the 
correct portion for A is 59; when this is subtracted from 110, there remains 51 
for B; this from 59, there remains 8 for C; adding another 8, that makes 16 for 
D; this subtracted from 51 of B, there remains 35 for E, as required. 

The same thing happened in the calculation of the ratios of sounds, for a ratio 
had to be put for the fifth and this had to be subtracted and added according to 
a given rule, in such a way that finally the true ratio of the semitone should 
remain. In fact this was found not to come right if the ratio was put to be 3 : 2, 
and people continually went on maintaining this ratio 3 : 2 to be the true one. 
Truly, as patently as the arithmetician above saw that the man who put 60 for A 
did not sufficiently understand arithmetic; feeling at once the cause of his error, so 
clearly the expert' in equirationality sees that the supporters of the ratio 3: 2 for 
the fifth have· not essentially understood the fundamental character of ratios and 

. equirationalities, which was due, as said above, to the factthat they lllid no words 
which could designate mathematical matters as adequately as DUTCH. 

Of the True Ratias of Natural Tones 

But, to come to the point and to describe the proper ratios of natural inter­
vals 1), I say that the true ratio of the fifth or the thr~e-tone-and-half is 1 to 
v'(12) 1/128, i.e. 1 to the twelfth root of 1/128. When this is subtracted from the 
ratio 2 : 1 of the sixtone, there remains the ratio of 1 to v' (12) 1 / 3~ for the two­
tone-and-half. When this again is subtracted from the aforesaid ratio of the 
tbree-tone-and-half, there remains the ratio of lto v' (6) 1/2 for the whole tone. 
Addition to this of the same ratio makes the ratio of 1 to v' (3) 112 for the ditone. 
Thisbeing subtraCted from the above-mentioned ratio of the two-tone-and-half, 
there remains the ratio of 1 to V(12) 1/2 for the semitone. To prove this, let A, 
B, C, D, E, F, G, aJ bJ CJ dj eJ IJ g designate the keys of an organ or a harpsichord, 
and H, I, K; L, M, N, 0, P, Q, R the intermediate keys, which are called slit keys. 
Because this instrument is moreconvenient for the present purpose than the 
monochord, let it be tuned with the perfect natural tones, as follows: 

Above F the double-first f with the fifth c between them 
Below c the double-first C with the fifth G between them 
Above G the double-first g with the fifth d between them 
Below d the double-first D with the fifth a between them 
Below a the double-first A with the fifth E between them 
Above E the double-first e with the fifth b between them 
Below b the double-first B with the fifth L between them 
Above L the double-first Q with the fifth 0 between them 

1) Stevin writes: toonen (= tones). 
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Onder 0 de dobbeleerste I met de vijfde M tusschen beyden 
Boven M de dobbeleerste R met de vijfde P tusschen beyden 
Onder P de dobbeleerste K met de vijfde N tusschen beyden 
Onder N de dobbeleerste H 

H I K L M N 0 P 
9 '-c g- c 9 c g'-

Cl 9 c 9 c 9 c 9 -c 
0 

'-

9 c 9 

B r 
c c 

elf A C D ElF G a bic d g 
re mi fa sol la sa ut re mi fa sol la sa ut 

R 

Dit soo wesende dervaring betuyeht dat HF een volmaeekte vyfde maken, ende 
hoewel sulcx voor ghemeen ende ghewisse Reghel gehouden wort van al de ghene 
hun dies verstaende, heb nochtans tot meerder versekering voor de ghene die 
daer an twijfelen mocht de Loofweerdicheyt willen ghebruijcken van ... 

Wesende dan HF een volmaeekte vij fde, soo syn alle halftoonen nootsaeeklick 
evegroot ende den rechten helft des toons twelck aldus bewesen wort: Laet den 
half toon van B tot C ende van E tOt F deynder oft grooter syn, waert muegheliek 
dan den rechten helft des toons; iek neem na de Pitagorische meining deender, 
twelck wij daerom (metgaders bc ende ef) teyckenen met c dein bediende, duer 
tlettercken g salmen groot half toon verstaen: Om dan voort te gaen LB is duer 
de stelling een vijfde bestaende uijt drie toonen ende een deen half tOon, ofte 
dattet selve is uyt twee tOonen, twee deene halftoonen met een groot half tOon; Dit 
soo synde van F tot L is een groot half tOon twelck aldus bewesen wort. BC is een 
deen half tOon CD ende DE elek een tOon, EF een deen half toon maken tsamen 
twee toonen ende twee deene halftOonen, soo moet dan FL tot voldoening der 
vyfde BL een groot half tOon sijn, ende vervolghens van L tot G is een deen 
half toon want van F tot Gjs een toon daer af ghetrocken de groot half tOon van 
F tot L soo moet dan L tot G een dein half toon sijn. Maer fQg sijn dobbel­
eersten met FLG daerom oock ist van f tot Q een groot half toon ende van Q tot 
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Below 0 the double-first I with the fifth M between them 
Above M the double-first R with the fifth P between them 
Below P the double-first K with the fifth N between them 
Below N the double-first H 
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Figure 1. Plan of a harpsichord's keybord. Between the keys, semitones supposed 
minor have been marked c by Stevin (/rom cleen = smalt); major semitonesby 
g (from groot = large). Starting the scale with ut on G, Stevin in I has sa, on a 
white key. 

This being so, experience shows that Hand F make a perfect fifth, and 
although this is considered a common and certain rule by all those who are 
skilled in this matter, yet to convince those who should doubt it 1 thought fit to 
use the authority of ..... 1) 

Thus from H to F being a perfect fifth, all semitones must needs be equal and 
an exact half of a whole tone, which is proved as follows. 

Let the semitone from B to C and from E to F be smaller or larger, if possible, 
than a right half tone; I assume, according to the Pythagorean view, that it is 
smaller, which we therefore (as also b :c, and e: I) designate by c 2), meaning 
smaIl; the letter g must be taken to stand for a major semitone. To proceed, L tO 
B, by tuning, is a fifth, consisting of three whole tones and a minor serni­
tone or, which is the' same, of two whole tones, two minor semitones, and one 
major semitone. This being so, from F to L is a major semitone, which is proved 
as follows. BC is a minor sernitone, CD and DE each a whole tone, EF a minor 
semitone, making together rWo whole tones and two minor semitones; therefore 
PL, to make up the fifth BL, must be a major semitone, and consequently from L 
to G is a minor semitone, for from F to G is a whole tone; subtracting from this 
the major semitone from F to L, from L to G must be a minor semitone. But I, 
Q, g make double-firsts with F, L, G, therefore from I to Q is a major semitone 

1) The same diagram, and the method of tuning, in which Stevin uses the expres­
sions doe/a4 (the octave) and de quin/e (the fifth) was shown on a separate leaflet. 
A foot-note also was on a separate slip of paper. In the note Stevin supposes that in 
the tuning experiment ooe has started from E-flat (the keys K and P in the diagram). 
In that case the last step leads to G-sharp (gis, the keys Mand R). Stevin argued that 
the people quoted by him proc1aim that they find the starting note P to be identical 
with the perfect fifth (d-sharp or dis) above M. Hence, he says, F too is a perfect fifth 
above H. . 

I) r, taken from Dutch deen = smal!. The letter ,.in earlier publications seems to he 
corrupt. The letter g is taken from Dutch groot = large. 
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g een deen hàlftoon. Voort soo is 0 een vyfde op 1. duer de stelling daerom oock 
ist van c tot 0 een groot half toon twelck aldus bethoont wort: LG is een deen 
half toon, Gb twee toonen, bc een deen half toon, maken tsamen twee toonen ende 
twee deene halftoonen soo moet dan cO tot voldoening der vijfde LO een groote 
half toon sijn, ende vervolghens soa is Od een deen half toon. Maer CID sijn dob­
beleersten met cOd daerom ooek ist van C tot I een groot half toon ende van I 
tot D een deen half toon. Voort soo is Meen vyfde op I duer de stelling, daerom 
ooek ist van G tOt M een groot half toon want ID is een deen half toon ende DE 
een toon, EF een deen half toon, FG een toon maken tsamen twee toonen ende 
twee deenehalftoonen indervoughen dat· GM tot voldoening der vyfde MI een 
groot half toon maken ende vervolghens soo is Ma een deen half toon. Maer gR 
sijn' dobbeleersten met GM, daerom ooek is gR een groot half toon. • 

Wyder soo is Peen vyfde op M duer de stelling daerom oock ist van d tot P 
een groot half toon want van M tot a is een deen half toon van a tot b een toon, 
van b tot c een deen half toon, van c tot d een toon, maken tsamen twee toonen 
ende twee deene halftoonen waer duer dP tot voldoening der vyfde PL noot­
saeekeliek een groot half toon is, ende vervolghens soo moet Pe een deen half toon 
sijn. Maer DKE sijn dobbeleersten met dPe daerom ooek is DK een groote half­
toon ende KE een deen half toon. Voort soo is N den vijfde op K duer de stelling 
daerom ist ooek van a tot N een groot half toon. Want van K tot E is een deen 
half toon ende van E tot F ooek een deen half toon ende van F tot a twee toonen, 
maken tsámen twee toon~n ende twee deene halftoonen waer duer aN tot vol­
doening der vyfde NK een groot half toon maeekt, ende vervolghens Nb een deen 
half toon, maer AHB sijn dobbeleetsten inde aNb, daerom oock is AH een groote 
half toon ende HB een deen half toon. Dit dus wesende HF bestaet uyt twee toonen 
ende drie deyn halftoonen. Want HB is een deen half toon, alsoo oock is BC, 
ende CE sijn twee toonen ende EF een deen half tOOn maken tsamen als vooren 
gheseijt IS, twee toonen ende drie deene halftoonen. HF dan en is gheen vyfde 
twelck teghen dervaring teghen loofweerdicheyt teghen tghemeen ghevoelen ende 
ontkenning der beginselen soude sijn; merckt wijder dat soo veel BC deender 
waer dan een recht half toon 500 veel soude AH nootsaeckelick grooter moeten 
wesen ende vervolghens haer verschil tOt malcander tweemael soo veel twelek 
teghen tghemeen ghevoelen. is .. Want ghelyek int ghesanck de dimming van mi 
tot· fa evensoo hooch is als van la tot sa, alsoo istter van B tot C evensoo veel 
rysing als van A tot H. BC dan en is niet minder dan den rechten helft eens 
toons; sghelycx salmense oock bewysen niet meerder te wesen, sij is dan noot­
sakelick den rechten helft, alsoo oock sijn al dander ghelyck van A tot H, van 
H tot B, enz. Dit soo wesende de dobbeleerste bestaet nootsaeckliek in ses toonen 
al even groot ofte in twelf evegroote halftoonen daerom heeft men tbegheerde 
alsder tusschen de palen der dobbeleersten 1 ende 1/2 gheteyckent hier onder met 
AB ghevonden sijn. elf middeleverednighe ghetalen C, D, E, F, G, H, ], K, L, M, 
N, aldus 
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and from Q to g a minor semitope. o Further, ° is a fiftl]. abo~e L, .by. tuning, 
therefore from c to ° is a major semitone, which is proved as follows: LG is a 
minor semitone, Gb two whole tones, bc a minor semitone, making together two 
whole tones and twominor semitones. Therefore cO, to make up the fifth LO, 
must be a major semitone, and consequently Od is a minor. semitone. But c, 0, d 
make double-firsts with C, I, D, therefore from C to I is a major semitone and 
from I to 0 a minor semitone. Again,. M. is. a fifth above I, by tuning; there­
fore from G toM is a major semitone, for 10 is a minor semitone and OE a 
whole tone, EF a minor serrlÎtone,. FG a whole tone, making togethei two whole 
tones and two minor. semitones, so that GM, to make up the fifth IM, is a major 
semitone, and consequently Ma isa minor semitone. But g, R make double-firsts 
with G, M, therefore gR is a major semitone. . 

Further, P is a fifth above M, by tuning, therefore from d to P is a major 
semitone also, for from M to a is a .minor semitone, from a. to b a whole tone, 
from b to c a minor semitone, from c to d a whole tone, making together two 
whole tones and two minor semitones, in consequence of wbieb dP; to make up 
the fifth LP, must needs be a· major semitone, and consequently Pe must be a 
minor semitone. 
• But d, P, e make double-firsts with O,.K,E; therefore pK too is a major semi­
tone and KE a minor semitone. Further N is a fifth above K, by' tuning, there­
fóre from a

O 

to N is a major semitone: Because from.K to E. is a .minor semitone 
and . from.. E to F also a minor. semitone, and from. F to 'a' two whüle tones, this 
makes together rwo whole tones and two' minor semitones, in consequense of 
which aN, to make up the fifth °KN, makes a major semitone, andconsequently 
Nb isa minor semitone; but a, N, b make double-firsts with A, H, B, therefoi:e 
AH is a major semitone and HB a minor semitone. This being so, HF consists of 
two whole tones and three minor semitones. For HB is a minor semitone; such· is 
BC too, and CE are two whole tones and EF is a minor semitone; these make 
together, as said above; twowhole tones and three minof"semirones. HF therefore 
is no fifth, which would be contrary to experience,contrary. to authority, contrary 
to common cipinion, and a denial of the principles. Note further that 50 much 
smaller as BC wouldbe than' a right-semitone, so much larger AH mustneeds be, 
and consequently the difference between them twice as much, ° which is á>Otrary 
to the common opinion. For just as in singing the ascent from mi to fa is equal 
to that from la to sa, so the ascent from B to C is equal to that from A to H. BC 
therefore is not less than the right half of a whole tone; likewise one will also 
show it not to be more. Therefore it must needs be the right half, and thus 
all the others, from A to H, from H to B, etc., are also equal. This being 50, the 

. double-first must needs consist of six whole tones which are all equal, or of twelve 
equal semitones; therefore the requirement will be satistied if, between the 
bounds of the double-first 1 and 1/2, designated below by A and B, there bave 
been found eleven mean proportional numbers C, 0, E, F, G, H, I, K, L, M, N 1), 
as follows: 

1) Mean proponionaIs, forming a geometrie progression. 
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Selftoon 
Half toon 
Toon 
Onderhalftoon 
Tweetoon 
Tweeenhalftoon 
Drietoon . . 

Drieenhalftoon 
Viertoon . 
Vierenhalftoon 
Vijf toon . 
Vijfenhalftoon 
Sestoon 

Eerste 
Geen tweede 
Groote tweede 
Geen derde 
Groote derde 
Vierde 
Qua groote vierde of 
qua cleene vijfde 
Vijfde 
Geen seste 
Groote seste 
Geen sevende 
Groote sevende 
Dobbeleerste, achtste. 

Inder voughen dat A, 1 tot A, 1 de reden des selftoons ofte der eerste is, maer 
A, 1 tot C, y(12) 1/2 de reden des halftoons ofte der deen tweede ende A, 1 tot 
D, Y (6) 1/2 de reden des toom ofte der groote tweede ende soo voort met de rest, 
waer uijt blyckt dat de vyfde en dander in sulcke redens zijn als wij voorghenomen 
hadden te bewysen. 

Y mant mocht nu achten na doude meyning hoe dattet soet gheluydt der vyfde 
in soo 'it) onuijtsprekelick, onredelick, ongeschickt ghetal bestonde, daer op wij int 
breede souden connen antwoorden maer want ons voornemen niet en is an 
donuytsprekelicke onredelicheyt ende ongeschicktheyt van sulcken misverstant 
hier te leeren duytsprekelicheyt redelicheyt geschicktheijt ende natuerlicke con­
stighe volmaecktheyt deser ghetalen, sullent, als elders bewesen hebbende, daer 
bij laten. 

Maer soomen de boveschreven redens al wilde beteeckenen met syden en twelfde 
grootheden inde selve weerde men soude den voortganck des noemers vande 
ghebroken in oirdentlicke voortganek vinden waeruyt, duer lichticheyt bekent 
worden al de redens boven den sestoon ofte dobbeleerste ghelyck dit voorbeelt 
opentlick ghenouch aenwyst: 

.) lnexplicabili irrationali absurdo numero. 
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A. 1 
C. y(12) 1/2 
D. y(8) 1/2 
E. y(4) 1/2 
F. y(3)1/2 
G. y(12) 1/32 
H. yl/2 

Selftone 
Semitone 
Whole tone 
One-tone-and-half 
Ditone 
Two-tone-and-half 
Tritone 

Three-tone-and -half 
Four-tone 
Four-tone-and-half 
Five-tone 
Five-tone-and-half 
Six-tone 

First 
Minor second 
Major second 
Minor third 
Major third 
Fourth 

441 

Bad major fourth or 
bad minor fifth 
Fifth 
Minor sixth 
Major sixth 
Minor seventh 
Major seventh 
Double-first, eighth 

Thus, A,l to A,l is the ratio of the selftone or first, but A,l to C,y(12) 1/2 the 
ratio of the semitone or minor second, and A,l to D,y (6) 1/2 the ratio of the 
whole tone or the major second, and so on with the remaining ratios, from which 
it appears that the fifth and the others are in such ratios as we had proposed to 
prove. 

Now, someone might wonder, according to the. ancient view, how the sweet 
sound of the fifth could consist in so ") unspeakable, irrational, and inappropriate 
a number 1). To tbis we might give a detailed answer. However, since it is not 
our intention to teach to the unspeakable irrationality and inappropriateness of 
such a misunderstanding the speakability, rationality, appropriateness, and natura! 
wonderful perfection of these nurnbers, we shall leave it at that because we have 
proved it elsewhere. 

But if one wished to express all the above mentioned ratios by twelfth roots, 
one would find the progression of the denominators of the fractions in a regular 
sequence, from which all the ratios above the six-tone or double-first become easily 
known, as tbe following example shows sufficiently clearly: 

.) lnexplicahili irrationali ahJurdo numero. 
1) Referring to his work on arithmetic, (Work V, Vol. 11 B of this edition, p. 532; 

Vol. I, p. 23), Stevin in advance ridicules objections concerning the irrationality of bis 
numbers. 
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A tot A A y'(12) 1 Selftoon Eerste 
A » H C y' (12) 1/2 Half toon Cleen tweede 
A » B D y'(12) 1/4 Toon Groote tweede 
A » C E y' (12) 1/8 Onder half toon Cleen derde 
A » I F . y' (12) 1/16 Tweetoon Groote derde 
A » D G y' (12)1/32 Tweeenhalftoon Vierde 
t\ » K H y' (12) 1/64 Drietoon Qua groote vierde of 

A » E I y' (12) 1/128 Drieenhalftoon 
qua deen vyfde 
Vyfde 

A » F K y' (12) 1/256 Viertoon Cleen seste 
A » L L y' (12) 1/512 Vierenhalftoon Groote seste 
A » G M y' (12)111 024 Vijf toon . Cleen sevende 
A » M N y'(12)1/2048 Vijvenhalftoon Groote sevende 
A » a B y' (12)1/4 096 Sestoon Dobbeleerste, achste 

y' (12) 1/8 192 Sessenhalftoon Dobbel deen tweede 
. y' (12) 1/16 384 Sevetoon Dobbel groote tweede 
V (12) 1/32768 Sevenenhalftoon Dobbel deen derde. 

Meetconstighe deeling der *) sanglini 

Om nu de sanglijn meetconstlick te deelen alsoo datmen daer in hebbe de ware 
volcommen gheluyden des natuerlieken ghesaneks'datis inde boveschreven redens 
so laet AB de sanglijn beteeckenen 'wiens middelpunt C is, de selve salmen 
deelen in.D, E, F,.G, H, I, K, L, M, N, 0, alsoo dat GB ende LR twee middel­
everednighe lynen sijn tusschen AB ende CB die op verscheyden wyse, werckelick 
(want de wisconstighe' is alsnoch onbekent) ghevonden wort doch bequamelicst 
mijns bedunckens na de manier van... Voort alsoo dat IB 
middeleveredniche sij tusschen AB ende eB, diemen vindtduer het .... Voor-

A D E F G H K LMNOCPQ 

, , , I' , 
stel des .... boues van Eudides. Sghelycx EB tussehen AB en GB. Wederom DB 
tusschen AB en EB. Voort FB tusschen AB en IB. Sghelycx HB tusschen GB en 
IB; Ende KB tusschen EB en CB. Wederom MB tusschen IB en CB ende NB 
tusschen LB en CB. Ten laetsten OB tusschen NB en CB. 

Maer soomen dese deelinghen van C naer B noch voorder begheerde dat can 
met lichticheyt geschien in deser voughen: Men sal teeckenen P int middel van 
DB ende Q int middel van EB ende soo voort want PB sal teghen AB den sesen­
half toon ofte dobbel deentweede maken ende QB teghen AB den sevetoon ofte 
dobbelgroote tweede. 

*) Reguia harmonices seu monocordus. 

B 
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A to A A y(12) 1· Selftone ,. First 1) 
A to H C y(12) 1/2 Semitone Minor second 
A to B D y(12) 1/4 Whole tone Major second 
A toC E y(12) 1/8 One-tone-and -half Minor third 
A to I F y(12) 1/16 Ditone Major third 
A to D G y(12) 1/32 Two-tone-and -half . Fourth 
A to K H Y (12) 1/64 Tritone Bad major fourth or 

bad minor fifth 
A to E I y(12) 1/128 Three-tone-and-half Fifth 
A to F K Y (12) 1/256 Four-tone Minor sixth' 
A to L L Y (12) 1/512 Four-tóne-and-half Major sixth 
A to G M Y (12) llt 024 Five-tone Minor seventh 
A to M N Y (12) 1/2048 Five-tone-and-half Major seventh 
A to a B y(12) 1/4096 Six-tone Double-first eighth 

(octave) 
y (12) 1/8 192 Six-tone-and-half Double minor second 
V (12) llt6 384 Seven-tone Double major seeond 
V (12)1/32 768 Seven-tone-and_half Double minor third 

Geometrical Division of the· Monochord 

Now -in order to divide the monochord geometrically in sueh a way that we 
have the ttue perfect sounds of natural singing, i.e. in the above mentioned ratios, 
Iet AB designate the monochord, whose centte is C Divide this in D, E, F, G, H, 
I, K, L, M, N, 0 in sueh a way that· GB and LB are two mean proportional Hnes 
between AB and CB 2),which may be found in praetice (for the mathematicaI 
method is still unknown) by different methods, but in my opinion most eon-
veniently in the manner of ....... . 

Figure 2. Division of the monochord in équal tonesand semitones. 

Further in sueh a way that IB be the mean proportional between AB and CB, 
which is found by the .. th Proposition of the .. th Book of Euclid. Likewise EB 
betweenABand GB. Again DB between AB and EB. Further PB between AB and 
IB. Likewise HB between GB and IB; and KB between EB and CB. Again MB 
between IB and CB, and NB between LB and CB. Finally OB between NB and 
CB. . 
. . But if these divisions from C to B are required to be eontini.Ied, this can easily 

be done as follows. Mark P. in the middle of DB and Q in the middle of EB, 
and so on, beeause PB will make against AB the six-tone-and-half or double 
minor second,.and QB against AB the seven-tone or double major seeond. 

1) The letters in the first column of the foUowing table correspond to the diagram, fig. I, 
p. 436. In the second column they refer to the preceding table on p. 441. 

!) AB: GB = GB : LB = LB : eB. 
*) Reguia harmonices seu monocordus. 
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Telconstighe deeling der sanglijn 

Tot hier toe is vande Meetconstighe deeling gheseyt; int volghende sullen wij 
de telconstighe verclaren dat is duer slechte ghetalen inde daet ghenouch doende, 
aldus: Ic deel de lijn AB in 10000 even deelen; nu om te weten hoeveel der 
selver tot yder toon behooren ist beghin anden drieenhalftoon segghende 1 gheeft 
V (12) 1/128 wat 10 OOO? comt 
V (12)7 812 500000000000000000000000000000000000000000 
die doet zeer bij ende in heel ghetal ten naesten 6674. Want 6675 te veel is soo 
duer de twelfde grootheyt van deen en dander blijcken can. Maer om eyghentIicke 
bewys te doen in yder deel der wercking vande vinding deser syden soo is te 
weten dat de syde der tweede grootheyt ofte viercants syde des boveschreven 
vierde paels is bina V (6)88388347648318440550105 (die de gront hier af 
begheert mach dit ghetal in sich self menichvuldighen daer bij doende 
96 389 809 968 844984488975 dieder overschoten; tblyckt oock duer tvoornom­
de overschot dat de ware syde van gheen eenheyt meerder en is maer alleenlick 
van ontrent 96 389 809 968 824 984 488 975 ). 

176 776 695 296 636 881 100 211 
Vande voornomde V (6) 88 388 347 648 318440550105 wederom ghetrocken 
viercants syde die doet V (3) 297301 778750 (de prouf is openbaer duer 
menichvuldighing deses ghetals in sich daer toe doende doverschietende 
404488987 605, tblyckt oock duer tvoornomde overschot dat de ware syde van 
gheen eenheyt meerder en is maer alleenlick van ontrent404 488 987 605 *). Hier uyt 

. 594 603 557 501 

ten laetsten ghetrocken syde der derde grootheyt ofte teerlinxsyde comt 6 674, 
de prouf van desen is dat 6674 teerlincwijs ghemenichvuldicht ende daer toe 
ghedaen dover schietende 26628726 maken haer eerste teerlincstal, tblyckt oock 
duer tvoornomde overschot datde ware teerlincxsyde van gheen eenheyt meerder 
en is maer alleenlick van ontrent 26 628 726 . Inder voughen dat 6674 de voor-

133 646 851 
nomde syde in heeltal ten naesten is. De Reden die des drieenhalftoons is in 
slechttal te nemen als van 10 000 tot 6674, daervan ghetrocken Reden 10000/6674 

des drieenhalftoons van Reden 2/1 des sestoons blyft Reden 13348/10000 des twee­
enhalftoons. Maer de telder en is gheen 10 000, om die dan daer toe te brenghen 
ick seg 13 348 gheeft 10 000 wat 10 OOO? comt 7491. Inder voughen dat de 
tweeenhaIftoon is van Reden 10000/7491, de selve ghetrocken van Reden 10000/6674 

des drieenhalftoons blyft (na verandereing in ghemeen telder 10000) Reden 
10000/8909 des toons tot de selve ghedaen noch alsulck Reden comt Reden 
1000017 937 des tweetoons, de selve van Reden 10 00017 491 des tweeenhaIftoons blyft 
Reden 10000/9438 des halftoons. Dese toonen bekent wesende, al dander worden 
openbaer duer verscheyden manieren van wercking want om te hebben de Reden 
des onderhalftoons men mach trecken den toon vanden tweeenhaIftoon ofte den 
twee toon vanden 3 1/2 toon ofte vergaren den toon tOt den haIftoon, ende alsoo 
met al d' ander . 

• ) Dese ghetalen moeten noch eens overzien wesen teghen den oirspronek. 
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Arithmetical Division of the Monochord 

So far we have spoken of the geometrical division; in the following we shall 
explain the arithmetical division, i.e. by simple numbers, which in practice suffice, 
as follows. I divide the line AB into 10 000 equal parts. Now in order to know 
how many of these parts pertain to each tone 1), we begin with the three-tone­
and-half, saying: 1 gives V (12) 1/128, what does 10 000 give? This makes 
V (12) 7 812 500000000000000000000000000000000000000000, 
which comes very near to the integer 6674. For 6675 is too much, which may 
appear from the twelfth power of the one and of the other. But to furnish a 
proper test in each part of the operation of finding these roots, it is to 
be noted that the square root of the above written fourth power 2) is nearly 
V(6) 88 388 347 648 318440550105. Those who wish to check this may multiply 
this number by itself and add thereto the defect 3) 96389809968824984488975. 
It also appears from the aforesaid defect that the true root exceeds the number by 
less than one unit only by about 96 389 809 968 824 984 488 975 . When from the afore-

, 176 776 695 296 636 881 100 211 
said V (6) 88 388 347 648 318440550105 the square root is again extracted, 
this makes V (3) 297 301 778750. The proof is evident by multiplication of this 
number by itself and addition of the defect 404488987605; it also appears from 
the aforesaid defect that the true root exceeds the number found by less than one 
unit, the excess being only abollt 404 488 987 605 .). From this finally extracting 

594 603 557 501 
the cube root, we get 6674, the proof of this being that when 6674 is raised tO 

the third power and the defect 26628 726 is added thereto, this makes the first 
cube number. Ir also appears from· the aforesaid defect that the true cube root 
exceeds the number found by less than one unit, only by about 26 628 726 , so that 

133 646 851 
6674 is the nearest integer number to the aforesaid root. The ratio of the three-
rone-and-half has to be taken in simple numbers, as from 10000 to 6674. Then, 
this ratio 10 000 : 6674 of the three-tone-and-half being subtracted from the ratio 
2: 1 of the six-tone, there remains the ratio 13 348/10 000 of the two-tone-and-half. But 
the numerator is not 10 000. In order to bring it to this value, I say: 13 348 gives 
10 000, what does 10 000 give? This makes 7491. Thus the two-tone-and-half has 
the ratio 1000017 491. This being subtracted from the ratio 10000/6674 of the three­
tone-and-half, there remains (af ter conversion to the common numerator 10 000) 
the ratio 10000/8909 of the whole tone. Adding to this the same again makes the 
ratio 10 000/7 937 of the ditone. This same subtracted from ratio 1000017 491 of the 
two-tone-and-half, there remains the ratio 10000/9438 of the semitone. These tones 
being known, all the others are revealed by various methods of operation, for in 
order to have the ratio of the one-tone-and-half, one may subtract the whole tone 
from the two-tone-and-haIf, or the ditone from the three-tone-and-half, or add the 
whole tone to the semitone, and thus with all others. 

1) Read: interval. 
2) The twelfth root of a numher is the sixth root of the square root of that numher. 

Stevin is computing the twelfth root, R, of (lQ4)1!/27 = «R3)2)2. First he takes this 
to be a fourth power ("the above written fourth power"), and he draws a square root, 
which makes 8.8 .. " X 1022 • He again draws a square root, to find R3 = 2.97 ... X 1011 . 
The last step is drawing the third root. Stevin gets 6674. 

3) Stevin writes: remainder. In the actual operation of extracting the root this is in 
fact the remainder af ter one stops the calculation. 

*) These numhers should he compared once more with the original computation. 
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Men soude de voornoemde deeling oock muegghen aldus doen: Ghevonden 
hebbende de Reden des drieenhalftoons als boven ick krijgh die des drietoons 
segghende 1 gheeft V 1/2 wat 10 OOO? comt 7071 inder voughen dat Reden 
1000017 071 die des drietooos is, de selve ghetrocken .van Reden 10000/6674 des 
drieenhalftoons blyft (na verandering in ghemeen telder 10000) Reden 10000/9438 

voor den hàlftoon, daertoe vergaert noch alsulcken reden comt voor den toon Reden 
10000/8908 daer wij na deerste manier creghen Reden 10 ooo/s 909 doirsaeck van 
welck verschilken openbaer is. Wij sullen ons inde onderschreven tafel om 
oirdentlicker vervolghs wil an 8 909 houden ende om der ghelycke oirsake inden 
tweetoon an 7 936. De ghetalen boven den sestoon worden lichtelick ghevonden 
duer halving der voorgaende, als om te hebben tghetal des sessenhalftoons, ick 
neem den helft van 9438 die doet 4719 ende voor den sevetoon den helft van 
8908 enz. Een sanglijn dan aldus ghedeelt synde, in 10000 even deelen voor 
yder toon sullen soo veel deelen commen rekenende van B naer A als de 
volghende beschryving van dies uytwyst. 

10000: Selftoon Eerste 
9438. HaIftoon Cleen tweede 
8908. Toon Groote tweede 
8409. Onderhalftoon Cleen derde 
7936. Tweetoon Groote derde 
7491. Tweeenhalftoon Goe vierde 
7071. Drietoon Qua vierde 
6674. Drieenhalftoon Vyfde 
6298. Viertoon eleen seste 
5944. VierenhaIftoon Groote seste 
5611. Vyftoon Cleen sevende 
5296. Vyfenhalftoon Groote sevende 
5000. Sestoon Dobbeleerste 
4719. Sessenhalftoon Dobbelcleen tweede 
4454. Sevetoon Dobbelgroot tweede 

Soomen nu wilde sien hoe verre· de ghedwaelde deelinghen van Pitagoras, 
Ptolemeus, Bootus ende Zarlinus buyten den wegh waren, men can daer lichtelick 
toe commen ende haer redens grootste ghetal oock op 10 000 te stellen. Ic neem 
de Pitagorische diens tafel tot den drieenhaIftoon wert beschreven, soodanich is 
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One might also perform the aforesaid division as follows. Having found the 
ratio of the three-tone-and-half as above, I get that of the tritone by saying: 
1 gives \/1/2, what does 10 000 give? This makes 7071, so that the ratio 1000017 071 

is that of the tritone. This being subtracted from the ratio 1000°/6674 of the three­
tone-and-half, there remains (af ter conversion to the common numerator 10000) 
the ratio 10000/9438 for the semitone. Adding the same ratio makes for the whole 
tone the ratio 1000°/8908, whereas by the fitst method we got 1000°/8909, the cause 
of which small difference is evident. In 'the table below, for the sake of a more 
regular sequence, we shall stick to 8909, and for the same reason to 7936 for 
the ditone. The numbers above the six:-tone are easily found by halving the pre­
ceding number; thus, to get the number bf the six:-tone-and-half, I take one half 
of 9438, which makes 4719, and for the seven-tone one half of 8908 etc. A 
monochord, therefore, thus being divided into'10 000 equal parts, for every whole 
tone therewill be so many parts, reckoning from B in the direction to A, as the 
following description. shows. 

10000 Selftone First 
9438 Semitone Minor second 
8909 Whole tone Major second 
8409 1) One-tbne-and-half Minor third 
7936 Ditone Major third 
7491 Two-tone-and -half Good fourth 
7071 Tritone Bad fourth 
6674 Three-tone-and-half Fifth ' 
6298 Four-tone Minor sixth 
5944 Four-tone-and -half Major sixth 
5611 Five-tone Minor seventh 

,5296 . Five-tone-ànd-half Major sevenrh 
5000 Six-tone ,. '; Double-fitst 
4719 Six-tone-and-half . ' Double minor second 
4454 Seven-tone Double major second 

'If one now wants, to see how far amiss werë the erroneous divisions ofPytha­
goras, Boëthius, ind Zarlino, this is readily possible by putting the largest number 
of their ratio alSO 10 000., I take the Pythagorean division, whose table 'being 
described up to' the three-tone-and-half, runs as follows: 

1) In the table amistake, 8404, has been corrected to 8409. The correct numbers 
should read: 

10000.0 
9438.7 
8909.0 
8409.0 
7937.0 

7.491.5 
7071.1 
6674.2 
6299.0 

5946.0 
5612.3 
5297.2 
5000.0 
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10 000 Eerste 
9 492 Minste tweede 
9 364 Meeste tweede 
8 888 Groote tweede 
8437 Cleen derde 
7901 Groote derde 
7 500 Goe vierde 
7 023 Qua vierde 
6666 Vyfde 

Alwaer blyckt dat de cleynste pael des drieenhalftoons van 8 deelen te cort is. 
Want ghetrocken 6666 van 6674 blyft 8 maer den half toon van 54 deelen te 
lanck. Y mandt mocht nu dencken waerom dit verschil inden half toon soo veel 
grooter is dan inden drieenhalftoon? Daer af seg ick doirsaeck openbaer te wesen 
int voorbeelt hier boven ghegheven met slechter talen daer wij 110 inde plaets 
des sestoons stelden ende vyf persoonen A, ..... E oirdentlick beteeckenende 
den drieenhalftoon tweeenhalftoon, toon, tweetoon, ende half toon, alwaer A inde 
quad wercking maer een te veel en creegh ende B een te weijnich, C twee te veel 
D vier te veel maer E vyf te weynich. Inder voughen dat E vyfmael meer te. 
weynich had dan A te veel; Ende even eens uyt de ghelycke oirsaecke cryght hier 
den half toon vyfmael meer te weynich (int ansien der Redens vande grofheyt) 
dan den drieenhalftoon te veel heeft. Uyt desen is ooek openbaer dattet verschil 
des deen halftoons ende groothalftoons thienmael meerder is dan de Reden des 
drieenhalftoons te groot ghestelt was, twelck doirsaeck is dat dese dwaling inden 
half toon soo veel merckelicker blyckt als in dander toonen. 

MERKT 

Tis teghedencken dat de namen van de dobbelheyt drievoudicheyt viervou­
dicheyt der eersten tweeden derden enz. niet en sijn int ansien vande grofheyt der 
gheluyden maer vande omganghen (nemende acht vervolghende trappen voor een 
omganck) want ghelyckmen twee drie of vier keeren der slanghens dobbel, drie­
voudich oft viervoudich mach segghen an een omtrec niet int ansien vande 
oneven lengden der lynen waer in su1cke Reden niet en bestaet maer opsicht 
hebbende tot de menichte der keeren: Alsoo heetmen dese eersten tweeden enz. 
dobbel drievoudich viervoudich int ansien der omganghen sonder te letten opde 
grofheyt der gheluyden na we1ck de palen der drievoudicheerste in viervoudighe 
Reden sijn ende die der viervoudighe eerste in achtvoudighe reden. Inde dobbel 
eersten overcommet bij ghevalle om wat anders. Want een eersten ofte selftoon 
te weten Reden lil ghedobbelt dat is daer toe vergaert noch een Reden lil en 
maeckt al maer Reden lil men heeftse dan alleenlick opsicht tot de omganghen 
des gheluydts. 
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10000 
9492 
9364 
8888 
8437 
7901 
7500 
7023 
6666 

First 
Lesser minor second 
Greater minor second 
Major second 
Minor third 
Major third 
Good fourth 
Bad fourth 
Fifth 

449 

From this it appears that the smallest term, of the three-tone-and-half, is 8 parts 
toa short, for when 6666 is subtracted from 6674, there remains 8, but the 
semitone is 54 parts toa long. Now one might think: why is this difference sa 
much greater in the semitone than in the three-tone-and-haIf 1) ? I would say that 
the cause of this is obvious in the example given above in simple language, where 
we put 110 instead of the six-tone and where five persons, A .... E in due order 
stood for the three-tone-and-half, the two-tone-and-half, the whole tone, the di­
tone, and the semitone, where A in the wrong operation received only one too 
many and B one toa few, C two toa many, D four too many, but E five toa few, sa 
that E had toa few five times more than A had toa many. And likewise from the 
same cause the semitone here gets toa few, five times more (with respect to the 
ratio of coarseness) than the three-tone-and-half has toa many. From this it is 
also obvious that the difference between the lesser and the greater semitone is 
sixteen times 2) greater than the excess in the ratio of the three·tone-and-half, 
which is the cause of this error becoming so much more perceptible in the semi­
tone than in the other tones. 

NOTE 
One must remember that the names of doubleness 3 ), triplicity, quadruplicity 

of firsts, seconds, thirds, etc. do not refer to the coarseness of the sounds, but to 
the rounds (taking eight 4 ) successive steps for a round), for just as one may say 
that two, three, or four tuens of a helix are the double, triple, or quadruple of one 
circwnference, not with respect to the unequallengths of the Hnes, in which such 
a ratio does not consist, but with reference to the nwnber of the turns, sa these 
firsts, seconds, etc. are called double, triple, quadruple with respect to· the rounds, 
without minding the coarseness of the sounds, according to which the constituent 
nates of the triple first are in the fourfold ratio, and those of the quadruple first 
in the eightfold ratio. With the double-first the matter happens tO be different. 
For a first or selftone is a ratio 1 : 1. Doubling it means adding another ratio 1 : 1 
to it; this makes the ratio 1: 1 again. Therefore the name double-first refers to 
the rounds of sound only. 

1) Stevin explruns why the deviatioo between his scale and the Pythagorean scale 
is so much larger for the (minor) semitone (9492 - 9438) than for the fifth (6666 -
6674) . 

2) The Dutch text bas: "ten times", obviously by mistake. 
3) By definition Stevin defined his double·first, our octave. In a double·first (ac­

cording to the 6th definition) the two notes are in the twofold ratio. This is different 
from the double of, i.e. twice the ratio of the first. 

4) This should he: "seven". See the 3rd Definition. 
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ANHANG 
Voorreden / Vande Vierde / Van la si ut / Van de twelf toon en / De natuer en 

wort inde compositie niet ghevolcht als in Rhetorica / Der se sten en derden 
ghelycke daling en dimming is wettelick als sij overhandt nu een deen dan een 
groote comt / Waerom niet cijferletters inde langhe noten / Bemollaris canms is 
onnut onderscheijt. / Tis een ghemeen woordt dat die wel onderscheyt die leert 
vaec, maer daerbenevens is te weten dat diequalick onderscheyt leert qualick / 
Species perfecta ende imperfecta sijn al quaet onderscheyt. 

Hier vooren beschreven hebbende ~e spiegheling der Singconst soo heeft mij . 
ghoedt ghedocht daer bij te voughen met corte woorden de verdaring· van 
sommighe duysterheden ende valscheden inde Singdaet deses tydts inghewortelt. 

Hooftstick vande vierde 

De·) vierde wort vande ghesanckmakers. deses tijts voor quaetluydich ghe­
houden, alsoo. datse in ghesanck met drie of meer stemmen teghen de leeghste 
niet ghehoort en mach worden ja onder twee stemmen en wilmense gantschelick 
niet lyden. Maer soomen vraeght waerom? sij antwoorden overmidts datse in 
ons ghehoir mishaeghlick is: Twelck ick ontken: sal oock de contrari bewijsen 
eerst met reden daer na, dat meer is, mitterdaet. De reden is dusdanich: Twee 
gheluyden der dobbeleerste hebben 500 grooten ghelijcheyt dat singhende twee 
persoonen, eenen liedt, ick neem een oudt mensch met een kindt, dese een 
dobbeleerste hoogher als die doch sonder kennis der dobbeleersten sij en weten 
ghemeenlick anders niet dan datse beyde in een selfde toon synghen. Ja wij sullen 
hieroock bewysen dat sulcx dalder ervarendste somtyts ghebeurt. Soo grOOt dan 
is dese ghelyckheyt dattet in hen een ghelaetder selfheyt heeft, daerom bij de 
twee· boveschreven stemmen der dobbeleersten ghestelt eenighe derde stem al­
sulcken aert van soetluidichheyt ofte quaetluijdichheyt als die derde met deene 
maeckt soodanighe maektse oock met dander. Als neem ick die derde stem een 
toon boven de leegste wesende, sij maekt daer mee de qualuydighe tweede ende 
teghen de bovenste· de qualuydighe sevende van ghelycke ghedaente: Maer soo 
de derde stem twee toonen boven de leechste waer, maken de soetluydighe derde 
ende met de bovenste gheen qualuydighe toon maer de soetluydighe sesten van 
ghelycke gedaente: Ende vervolghens de derde stem met de bovenste een be­
haeglick vyfde makende, sijen can met d9nderste stem niet mishaeghlick wesen, 
maer maeckt daer teghen een behaeghlicke soetluydighe vierde. Want dit· is een 
ghemeen reghel dat een selfde tot ~veneen selfde reden 1 heeft. Hier toe 
mochtmen noch brenghen de looEWeerdiche der Grieken met hun navolghers 
diet soo mede verstaen hebben, maer die verlatende sullen ant daetlich bewijs 
commen. Ymandt de vierde quaetluydich achtende segghende die in sijn ghehoir 
mishaeghlick te wesen, de contrari ende sijn onghelyck wort hun aldus bethoont, 
men sal nemen eenighe twee verscheyden gheluijden als van een snaer met een 
menschestem ofte .een fluyte met een snaer oft een stem met een fluyte daer mede 
makende alsnu een vierde alsdan een vyfde ende dat tot verscheydemael ende 

• ) De DiatesserQ1l 
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APPENDIX 1) 
Preface / On the fourth / On la, si, ut / On the twe1ve modes 2) / In musical 

composition nature is not followed as it is in Rhetork / The joint descent and 
ascent of sixths and thirds is allowed if minor ones alternate with major ones/Why 
not numerals in the long notes? / Bemollaris cantus is a useless distinction. / Ic is 
a common saying that whoso distinguishes weIl teaches weU, but besides it must 
be known that whoso distinguishes improperly, teaches improperly. Species per­
fecta and imperfecta is an evil distinction. 

Having above described the theory of musk, I thought it useful to add, in 
brief words, an explanation of some obscurities and errors rooted in present-day 
musical practke. 

Chapter on the Fourth * ) 

The fourth is considered a discord by present-day composers, so that in singing 
with three or more vokes· it must not be heard against the lowest part; nay, 
below two voices it is not suffered at all. But when one asks: why?, they answer: 
because it displeases our ears. Which I deny, and I shall also prove the contrary, 
first by argument, next - which is more - in practice. 3) 

The argument is· as follows. Two sounds making a double-first have so 
great a similitude that, two persons singing a song - I take an old person and a 
child, the latter singing a double-first higher than the former, but without knowing 
about double-firsts - usually for all they know they are singing the same note. 
Nay, we shall also prove here that this will sometimes happen even to the most 
experienced people. So great is this similitude, that it has an appearance of iden­
city; therefore, when to the two above-mentioned vokes producing the double­
first is added a third voice, the same concord or discord that this third voice 
makes with one of them is also made with the other. If then, for instance, thls 
third voke is a whole tone above the lowest voice,.it produces therewith the dis­
cordant" second and with the higher voke the discordant seventh of a simiIar 
character. But if the third voice is two whole tones above the lowest voice; it 
produces therewith the concord third, and with the highest voice not a discordant 
tone, but the concordant sixth of a similar character. And consequently, if the 
third voice produces with the highest voice a pleasant fifth, it cannot be un­
pleasant with the lowest voice, but produces therewith a pleasant concordant 
fourth. For this is a common rule that an identkal tone is to the same in the ratio 1. 
To this might also be added the authority of the Greeks and their successors, 
who also regarded it in this way, but, leaving them alone, we· shall come tO the 
empirical proof. 

If anyone considers the fourth a discord, saying that it is unpleasant to his 
hearing, the contrary and his error are proved to him as follows. Take any twO 
different sounds, such as those of a string and a human voice, or a flute and a 
string, or avoice and a flute, producing therewith now a fourth, now a fifth, and 

1) Only some of the announced items will be discussed in the following pages. 
2) A mode consists in the manner in which tones and semitones are distributed 

within the compass of an octave. 
*) The diatessaron. 
3) In a similar argument éontained in the other draft Stevin quotes in bis favour 

a treatise of Andreas Papius (1547-1581): De consonantiis, seu pro diatesseron libri 
duo, Antverp, 1581, Chrstph. Plantinus. 
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oock verscheyden vierden en vyfden hoogher en leegher, vraghende telck an syn 
partie wat het is dat hij sinct ende sullen daetlick bevinden dat hij sonder 
sekerheyt daer af oirdeelende sijn selven dickwils teghen sa! spreken dicmael een 
vyfde achtende tgene hij te vooren een vierde seyde te we sen ende weder ter 
contrarie een vierde oirdeelende tgene hij te vooren een vyfde gheseyt had: 
Twelck soo daetlick blyckende wat behouven wij meer woorden? Wie isser soo 
onredelick die hem met sijn selfs woorden beschamen sa!? segghende de vierde 
mishaeght mij ende de vyfde bevalt mij seer wel. Maer om deser dynghen oirsake 
wat breeder te verclaren soo is te weten dat als sulcke twee gheluyden tsamen 
een eerste ofte dobbel eerste maken dalderscherpste ghehoiren en connen niet 
sekerlick oirdeelen welck van tween het is. Om hier af by voorbeelt noch opent­
licker te spreken ick neem datter twee sijn deen op de fluyte spelende dander 
synghende, elck sijn partie van eenich liedt ghesonghen ghelyckmen achten soude 
dattet behoort te wesen. Dit liedt daer naer noch eens overgaen maer alsoo dat 
den sangher een dobbeleerste hoogher ga dan te vooren, yder (om de reden als 
vooren te weten datter op een dobbeleerste na gheen sekerheyt en is) hooret voor 
goedt an, nochtans die toon daer den singher eerst een vyfde onder den fluter 
was daer sal hij nu nootsaecklick een vierde boven wesen. Inder voughen dat 
ghenomen het deerste mael een vyfde was soo salmen hier de vierde voor vyfde 
anhooren. Daerom de ghene die noch segghen dat de vierde in hun ooren 
mishaeghelick luyt, maer de vyfde seer bevallick, ick en siender niet beter af te 
besluyten dan dat de ghewoonte uyt de leest eeu ghesproten een weeckheyt 10 

hemlien ghewortelt heeft. 

Van de twaelj toonen 

Alsoo ick van melJnmge was met Meester Davidt te spreken van Sarlijns 
twaelf thoonen, soo verschreef ick de noten na mijn manier, om hem te bethoonen 
dattet twaelf waren. Maer alsoo ick vorder meende te bewijsen datter niet meer 
sijn en conden, bevant ter contrarie datter veertien waren: welck bewijs ick u hier 
sende. Dus wilt mij uijt den droom helpen, of u selven daer in brengen. 

Sarlijns· ses thoonen (die met haer contrarie twaelf souden maken) sijn, soo 
ghijse mij sendt, dusdanich. 

Primus 
(; 

P" 0 () 

~ertius fUintus S~timus Nonus U,;;decimus 

" ,,1=1''''' ol G" Ir 0" G " 
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this several times and also several fourths and fifths higher and lower, eaeh asking 
his partner what it is that he is singing or playing, then we shall find in practice 
thar, judging thereof without eertainty, he will frequently contradier himself, ofren 
regarding as a fifth what he previously stated ro be a fourrh, and again eon­
versely judging that to be a fourth which he had previously stared to be a fifth. 
This being found in praetke, what more words do we need? Who is so unreason­
able as to disgraee himself by his own words, saying: the fourth displeases me and 
rhe fifth pleases me very weil? Bur to set forth the eause of these things some­
whar more amply, it must be known that when two sueh sounds produee together 
a firsr or a double-first, the very keenest hearing eannot tell for eertain which of 
the two it is. To speak of this even more clearly by way of example, I suppose that 
there are two persons, one playing the fIute and the other singing, eaeh having 
sung his parr of a given song as one would eonsider it should beo If this song is 
rhereafrer repeated again, but in sueh a way that the singer goes a double-first 
higher than before, everyone (for the aforesaid reason, to wit that but for a double­
firsr there is no eertainty) thinks it is all right. Nevertheless, at the nore where 
the singer first was a fifth below the flutist, he now inevitably will be a fourrh 
above him, in sueh. a manner that, taking that the first time it was a fifth, one 
now will hear the fourrh as a fifrh. Therefore, as to those who still say that the 
fourth sounds unpleasant in their ears, but the fifth very pleasant, 1 eannot but 
eonclude rhat the habit grown during the last century has bred a eertain effeminacy 
in them. 

On the twelve modes 1) 

As I intended to speak with Master David about the twelve modes of Zarlino, 
I eopied the nûtes in my own way, to show him that there were twelve. But 
though I further meant to prove that there could not be more, I found on the 
eontrary that there were fourreen, the proof of whieh Iamsending you herewith. 
Therefore, please undeeeive me, or be deeeived yourself. 

Zarlino's six modes (whieh would make twelve with their eontraries 2 ), as you 
send them to me, are as follows: . 

Figure 3. The principal notes of the odd numbers of the modes in the Dodeka­
êhordon of Glareanus, given to Stevin by a friend who took them from Zarlino. 

') In the manuscript a chapter on the twelve. modes, as givell by Zarlino, is mISsing. 
We insert, as a substitute, a copy of a letter from Stevin to an unnamed person, pre-
served by his son Hendrick. Cf. Note B on p. 461. . 

2) Stevin refers to the plagal modes as contrary to the authentic modes. By the 
middle joint note the octave of the mode is divided into a fifth and a fourth. In the 
authentic modes the fifth is below the fourth, in the plagal modes the fourth is below 
the fifth. A pair of conjugated authentic and plagaI modes, Stevin's contrary modes, 
share t~eir fifths. 
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Dese stel iek na mijn manier (daer bij voughende de sevende anders de der­
tiende) aldus 

Eerste Derde Vijfde Sevende Negende Elfde Dertiende 
1 3 5 7 

G 0 

IJ 9 I I. 10 
~ 

I· 
i::1 

la I· Q 

0 G 0 
i::1 Gl <2 

Gl i2 Gl 

0 

l 
. Nu ist kenneliek dat 'uijt de verseheijden plaetsen der halftoonen, onderscheijt 

wort de verseheijden aert van gesane diemen verseheijden thoonen noemt. Daerom 
make iek seven gelijeke fugen in eleken toon een, als hier onder: Mette getippelte 
trappen beteeeken iek tot meerder claerheijt, de plaetsen die op haer voorgaende 
note halfthoonen maken. 

Firs,t. B Third.l0 Fifth.12 Seventh.14 Ninlh.2 Elevenlh.4 

--- -... '---

Deselve segh iek altemael verseheijden te wezen: twelek ick aldus bewijse: 
4e.8e. Deerste toon' haar vierde en achste heeft halfthoonen. 
3e.7e. T'verschil vande derde toon met d'eerste is, dat die haer derde en sevende 

note halfthoonen heeft dese heeltoonen. 
2e.6e. T'versehil vande vijfde toon met de twee voorgaende is, dat die haer 

tweede en seste noten halftoonen heeft dese heelthoonen. 
5e.8e. T'verschil vande sevende mette drie voorgaende is, dat die 'haer vijfde note 

halfthoon heeft dese heelthoonen; Voorts dat die haer aehste note half­
thoon heeft, maer de derde en vijfde hebbense heeltoonen. 

4e.7e. T'versehil vande negende toon met de derde vijfde en sevende is, dat die 
haer vierde note half toon heeft, maer dese hebbense heeltoonen; Voort 
dat die haer sevende note half toon heeft, maer d'eerste vijfde en sevende 
hebbense heeltoonen. 

3e.6e •. T'versehil vandeelfde toon met d'eerste, vyfde, sevende en negende is, 
'dat die haerderde note. half toon heeft, dese heeltoonen; Voort dat die 

haei: seste note halfroon heeft, maer de voorgaende eerste, derde, sevende, 
en negende, hebbense heeltoonen. 

2e.5e. T'verschil vande dertiende toon met d'eerste, derde, sevende, negende en 
elfde is, dat die haer tweede nate half toon heeft, dese heeltoon: Voort 
dat die haer vijfde note half toon heeft, maer d'eerste, derde, vijfde, ne­
gende en elfde hebbense heeltoon. 
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larrange them in my own 
thirteenth mode), as follows: 

way (adding tp.ereto f the seventh place the 

Primus Tertius Quintus 
First Third Fifth 

Septimus 
Seventh 

Nonus 
Ninth 

Undecimus 
Eleventh. Thirteenth 

Figure 4. The principal notes of the odd numbers of the modes, supplemented 
by a thirteenth of Stevin's invention. Thesmall figure~ indicate the numbers of 
the ecclesiastical modes. 

Now it is evident that it is by the different places of the semitones that the 
various kinds of musie called different modes are distinguished. Therefore I make 
seven equal scales, orie in each mode, as shown below. By the dotted steps I in­
dicate, for greater c1arity, the places which make semÏtones with their preceding 
notes. 

Figure 5. Places of semitones in the various modes, indicated by the dotted lines. 

I say that these are all different, whieh I prove as follows. 
4th, Stb. The first mode has its fourth and eighth note niaking semitones. 
3rd, 7th. The difference between die third mode and the first is that the former· 

has its third and seventh notes making semitones, the latter has them 
making whole tones. 

2nd, 6tb. Tbe difference between the fHtb mode and tbe two preceding ones is 
that the former has its second and sixth notes making semitones, in die' 

. latter they make whole tones. 
5th, Bth. The difference between the sevénth modeand the three preceding ones 

is that tbe former bas its fifth note making a semitone, the latterhave 
it making a whole tone; further that the former has its eighth note 
making a semitone, but the third and fifth modes have it making a 
whole tone, . . . 

4th, 7th. The difference between the ninth mode andthe third, fifth and seventh 
modes is that the former has its fouith note making a semitone, but 
the latter have it nlaking a wholé tone; further that the former has its 
seventh note making a semitone,. but those of the first, fifth, and 
seventh modes make whole tones. 

3rd, 6th. The difference between the eleventh mode and the first, fifth, seventh, 
and ninth modes is that the former has its third note making a semi­
tone, the latter have it making a whole tone; further that the former 
has its sixth note making a semitone, but in the preceding first, third, 
seventh, and ninth modes it makes a whole tone. 

2nd, 5th. The difference between the thirteenth lpode and the first, third, 
seventh, ninth, and e1eventh modes is that the former has its second 
note making a semitone, the other have it making a whole tone; further 
that the fifth note of the -former makes a semitone, but tbe first, third, 
fifth, ninth, and e1eventh modes have it making a whole tone. 
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Dese toonen met haer contrarien (welcke contrarien ick om cortheyt achter 
laet) maecken veerthien toonen, en niet meer en cander wesen, want d'eerst­
volgende, twelcke in d'oirden de vijftiende waer, soude sijn als d'eerste, twelck 
ick bewijsen wilde. 

Doirsaeck waerom Zarlin syn eerste toon niet en stelde als datider heeft goede 
reden overmidts daer duer verdorven soude sijn doirdentlicke voorganck der 
c1imming van deen toon tot dander dats van trap tot trap. 

Want had hij deerste toon der ouden voor sijn eerste ghenomen soo en soude 
sijn elfde toon gheen trap hoogher gaen dan sijn voorgaende neghende maer 
vyf trappen leegher. Ende om de selve reden moet sijn tweede toon oock tot die 
selve plaets we sen. 

Merckt dat ons Ie toon overcomt met haer lOe want sij beyden in fa sijn, 
alleenlick verschillense daer in dat dese hun middelste tsaemval een trap hoogher 
maeckt dan die. Sgelycx overcomt de 2e met de 11e, de 3e mette 12e, de 5e mette 
7e, de 6e mette 8e. Wat de vierde en de ge belanghen, sij en overcommen noch 
met malcander noch met eeniche van al dander. 

Vant gemeen onderscheijt tttsschen de gesanck diemen 
noemt Bemollaris ende Beduralis 

Tgemeen onderscheijt datmen maeckt tusschen de gesanck diemen noemt 
Bemallaris end Beduralis is onnut, ende eijgentlick geen onderscheijt,maer al 
deselfde: Want geeft de C sol fa ut sleutel Bemol, den naem van G sol re ut, 
beduyer daer singende, ghij hebt al de selfde gesanck die in Bemol was. Tselve 
heeft hem alzoo gevende de sleutel van F fa IIt Bemol, den naem van C sol fa IIt 

Bedeur; Sgelijcx de sleutel G sol re ut Bemol den naem van D la sol re beduijer: 
Ofte geeft ter contrarie alle dese den naem van die, ende hebt al t'seHde. Ten is 
dan geen ander aert van gesanck als d'ander en vervolgens soo ist een onut onder­
scheijt. 

Hoofstick waer in doirsaeck verclaert 
wort vande onvolmaecktheyt dieder int stellen der 

orghels ende clavesimbels ghebuert 

Tgheen wij int voorgaende hooftstick vande vyfde MP gheseyt ende besloten 
hebben is ghenomen de selfde vyfde MP goet te wesen·) maer tghebuert in 

e) Om twelck te bewijsen, 500 is te weten dat alsmen syngt (soot derghelieken noemen) 
gis teghen dis opwaert als onder anderen Orlando en etc., tzelfde hooren wij een goede vijfde 
te wesen. 



- 489 -

457 

These modes with their contraries (which contraries I leave aside for the sake 
of brevity) make fourteen modes, and there can be no more, for the next, which 
would be the fifteenth in the series, would be identical with the first, which I 
intended to prove. 

The motive why Zarlino did not locate his first mode like the others has good 
reason, since the regular progress of the ascent from one mode to the other, i.e. 
from step. to step would have been disturbed by this. For if he had taken the first 
mode of the Ancients 1) as his first, his eleverith mode 2) would not be one step 
higher than his preceding ninth 3), but five steps lower. And for the same reason 
his second tone must also be in the same place. 

Note that our first mode corresponds to their tenth, because both are in fa.4) 
They only differ in that the latter makes its middle joint note one stèp lower than 
the former. Likewise the second corresponds to the e1eventh, the third tO the 
twelfth, the fifth to the seventh, the sixth to the eighth. As to the fourth and the 
ninth they correspond neit?er to one another nor to any of all the others. 

On the Usual Distinction between the Singing that is called 
Bemollaris and Beduralis.5 ) 

The usual distinction that is made between the musk that is called Bemollaris 
and Beduralis is quite useless and is no real distinction, but they are the same 
thing. For if you give the C sol fa ut key, where Bis flattened (Bemollaris), the 
name of G sol re ut, singing B natural thereto (Beduralis), you have entire1y the 
same musk that was written with B-flat. The same is found when the F fa ut 
key with flattened B is given the name of C sol fa ut with B natural, and likewis~ 
when the G sol re ut key with flattened B is given the name of D la sol re with 
B natural.Or if conversely you give all the latter the name of the former, you 
will have the same. It is thus no other kind of musk than the other, and conse-
quendy it is a use1ess distinction. . 

Chapter in which is explained the Cause of the Imperfection 
that arises when Organs and Harpsichords are tuned 

What we have said and concluded in a former chapter 6) about the fifth MP 
is the finding that this same fifth MP is good, *) but it happens in different in- . 

1) on d. 
2) . on c. 
3) on a. 
4) Stevin here writes fa for c. This agrees with his nomenclature in figure 1 (p. 436). 
5) Cf. Note Con p. 463. 
6) See note 1) on p. 437. - Cf. Note D on p. 464. 
*) To prove this, it is to be noted that if one sings (as people sometimes eaU it) 

g.sharp against d-sharp upwards, as OrIando, among others, etc., we hear this to be a 
good fifth. 

·1 
I 
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verscheyden reetschappen soo dervaringh betuycht datse deenmael een weynich 
te groot valt danèlermael een weynich te deen, somtijts oock goet, maer wantse int 
spelen niet, oft maer seer weynich ghebruyckt wort, soo latent veel meesters diese 
stellen, blyven by tgheen tgheval uytbrenght. overmidts al de rest diemen besicht 
sooveel tghehoir belanght, goet ghenouch is. Maer om te verdaren donverclaerden 
oirsaeck waerom dese vijfde ... inde voorsz. reetschappen niet soo recht te treffen 
en is als de natuerlicke ghesanck der menschelicke stemmen die betuijcht te 
moeten wesen, soo dient verstaen te worden de ghemeene onvolmaecktheijt des 
werckelicken handels in alle stoffen, welcke niet soo volcommentlick ghelyck de 
wiscon~tighe te treffen en is. Als by voorbeelt een stuck lywaet van 50 ellen duer 
verscheyden persoonen voorsichtelick ghemeten d'een sal een stroobreet ofte duijm 
meer vinden als dander, Doch soose tèenemael ende gants effen uyt commen 
sonder een haer te verschillen, sulcx ghebuert selden ende by ghevalle, sgelycx 
heeft hem alsoo int meterl der vlacken, lichaemen ende ander stoffen als tijt, 
roersel, swaerheijten;· Oock mede inde stof des gheluyts daer ons verschil af is. 
Want men can gh~en twee gheluyden . als der vierde, vyfde of seste etc. alsoo 
passen dat sijt in duyterste volcommenheytsijn, ten waer bij ghevalle; daer af 
oock gheen bewys en can ghedaen worden. Maer om dese werckelicke onvol­
maecktheyt duetlick te bethoonen, soo leght den bandt van een luyt ter plaets 
daeru dunckt haer snaer teghen een ander snaer de volmaeckte vyfde te maken, 
verschuyf daer naer dien bandt alleenlick soo veel als de dickte van een haer 
opwaert, of neerwaert ende sult bevinden datter gheen merckelicke verandering 
duer en ghebuert niet' teghenstaende datter voor seker eenighe verandering 
gheschiet. Doch soo ghij,' vermoedet ende u selven toegaeft die valsheijt der 
vyfde te bernereken soo Jaet die verschuijving des bandts duer een ander persoon 
ghedaen worden,alsoo dat ghij niet en weet of hyse de breede van een haerken 
opwaert of neerWaer schuyft, ofte op de selve plaets laet; hij u alsoo tot ver­
scheydenmael vraghende na de goetheyt der vyfde sult daetlick u oirdeel onseker 
bevinden, dicwils de goede quaet segghende ende de quade goet. Tis dan openbaer 
dattet gheen menschelick ghehoir mueghelick en is hoe scherp het sij twee toonen 
in haer uyterste volcommenheyt heel seker te passen. Waer uyt volght dat veel 
sulcke feylen die elck int besonder onbemerckelick sijn, nochtans tsamen een 
merckelicke dwaling maken; Want ghelyck in tvoorseyde stuck lywaet duer ver­
sc4eyden persoonen ghenieten veel deyne verschillekens op yder elle tsamen opt 

. dnde 'eënich merckelick verschil maken, alsoo hier ook inde gheluyden. Want 
overmidts dese vijfde... seer selden ghebruyckt wort soo laetmen die deyne 
onbemercklicke feylkens daer op al ancommen welcke ten einde altsamen be­
mercklick connen sijn, somtijts oock onbemerckelick na tgheval. Daerom en ist 
gheen wonder dat de bovenste meesters sulcke reetschappen voorsichtelick 
stellende int laetste nochtans quade toonen ontmoeten die goet behooren te wesen, 
maer tis natuerlick. Ende diet niet enverstaet hem ghebreeckt de kennis des 
onderscheyts tusschen werckelicke ende wisconstighen handel, twelck wij bewysen 
moesten. 
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struments, as experience shows, ,that at Olie time it turns "out slightly too large, at 
another time slightly too smalI, sometimes also good; but because in playing it 
is ,used very little, if at all, maay masters who 'tune the instriunents leave it to 
chance, 'since all the rest that is used is good enough as regards the ear. But to 
explain the unexplained cause why this fifth on the aforesaid iristruments cannot 
be hit oH as right as the natural singing of human voices testifies it should be, 
the common imperfection should be understood ,9f practicaloperation in all 
matters, which cannot be petformed as perfectly as mathematical operations. Thus, 
for instance, when a piece of linen of 50 yards is carefully measured by different 
people, one wiIl find a strawbreadth, or an inch more than another: But it seldom 
happens, and then accidentally, thàt they all arrive altogether and quite alikeat 
the same re sult. The same also applies in the measurement of surfaces, solids,arid 
other things, such as time, motion, weight, and again in the matter of sound, which 
is our point in question. For one caMot match two sounds, such as make a fourth, 
a· fifth or a sixth, etc. in such a way that these intervals are quite perfect, unless 
by chance; nor caa they be proved to be so. B.ut to'show this practical imperfection 
clearly, place the fret of a lute in.the place whereyou think its string will make 
a pèrfect fifth against another string. Af ter this, shift this fret' over the thickness 
of a hair .'only, upwards or downwards, and you willfind: that no appreciabie 
change takes place, although, to be sure, some change: does. take place. But if you 
surmise and concede tO yourselfrhat you perceive this falseness of the fifth, let 
the fret be shiftecl by someone else, in such a way that youdo not know whether 
he shifts it ahair' s breadth upwards' or downwards; or leaves' it in the same place; 
. when he several times thus inquires of you af ter: .the goodness of the fifth, in 
practice you will find ,yo.ur judgment uncertain, of ten .saying that the good fifth 
is bad and that the bad fifth is good. It is therefore obvious that no human hear­
ing, however keen it may. be, is· able to fit two tones quite surely in their per­
fection. From this it follows that many sueh ~istakes, each of which in itself is 
inappreciable, yet in combination produce an appreciabie error. For .as in the 
aforesaid piece of linen measured by various people many small, diffetences in 
every single yard, added together, finally make an appreciabie difference, so here 
in the case of sounds too. For since this fifth MP is very ·rarely. usecl,one let these 
tiny inappreciable errors drift, which together may finally be' appreciabie, some­
times also inappreciable, 'as the case may be~ Therefote it is not astonishing that 
superior masters, tuning these instrumentscarefully, -nevertheless in the end find 
bad notes which ought to be good; this is but naturaL And whoso does not under­
stand this, lacks discrimination between practical and mathematical operations, 
which we had to prove. 
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NOTE A, referring to pp. 431/432 

In his loose reference to Zarlino, tainted with some derision, Stevin does not 
do justice to the problem Zarlino was ttying to solve. Representing the pitches of 
the common sc ale by 

ede t gab c' d' e' etc., 
according to the theory of Ptolemy adopted by Zarlino, in the triad c, e, g the 
note e was the harmonie mean between c and g. The latter maldng a perfect fifth, 
c and e make a perfect major third. The triads t, a, c' and g, b, d' were trans­
positions of the same triad. Thus the numbers assigned to these major chords are 
24: 30: 36 = 32: 40 : 48 = 36: 45: 54 (= 4: 5 : 6) respectively. This procedure 
entails a difference of one comma in the whole tones (d:c) and (e:d), with the 
ratios 9/s and 10/9 respectively; likewise in the whole tones (g: f) and (a: g). It 
follows that (a: d) is one comma short of a fifth (ratio 3/2). For a transposition 
of a melody from c: d : e to the initial note g, one therefore needs a note a., one 
comma sharper than a. This note can be readily produced in singing, but once an 
organ pipe or a harpsichord string has been tuned to a, it cannot suddenly be 
brought to a.. Zarlino sought for a compromise, by whieh he might make slight 
alterations in the pitches that would not disturb the harmonies toO much. Suppose 
we strain the fifth a little bit, by an amount x, and the major third by y, then the 
pitches of the common scale will become c, (d + 2x), (e + y), (t - x), (g + x), 
(a-x + y), (b + x + y), c', (d' + 2x). 

We want the new fifths to be equal, therefore 
(g + x) - c = (a - x + y) - (d + 2x) 
(g - c) - (a - d) = -4x + y = comma. 

Likewise there is equality of the new seconds 
(d + 2x) - c = (e + y) - (d + 2x), and again 
(d - c) - (e - d) = y - 4x = comma. 

Now, if by a kind of equipartition, the fifth being nearly double the third, one 
chooses for the strains a relation x = 2y, then the solution is x = - 217 comma, 
y = -lh comma. This is the solution whieh Zarlino offered in his lnstitutioni 
1558, Parte Il, cap. 43) and to whieh Stevin refers. Obviously less damage is done 
to the fundamental intervals if one puts y = 0, hence x = _1/4 comma. This 
solution was put forward by Zarlino in his Dimostrationi harmoniche in 1571 
(Ragionamento quinto). Full credit for the first description of this solution is 
given by BarboU! to Pietro Aron (Venice, 1523). Stevin does not mention ie. For 
him the problem does not exist, orrather: he puts x = _1/12 coroma, this being 
the difference between his fifth and the Pythagorean fifth of 3/2. 

Therefore the damage done by his equal temperament to the perfect third of 
5/4 amounts to y = 2/3 comma. That solution of the tuning problem was dis­
cussed by Zarlino in 1588, in his Sopplementi musicali (Libro quarto, cap. 28). 
Stevin does not mention this at all. 
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NOTE B, referring to pp. 452/453 

In this letter, whkh is not preserved in his own handwriting, Stevin tentatively 
enumerates two more, i.e. fourteen different modes. In the diagram he indicates 
by minims(half notes) the principal notes of the odd modes,the so-called 
authentic modes. These notes are the points of convergence for melodie lines in 
singing. We believe that Stevin eaUs tseamval (eoincidence) the prineipal note 
in the middle which joins the fourth and the fifth th at eonstitute the octave. 
The fact that, against his usual method, he nowhere gives a definition of this 
term, shows that his work is not complete. The final and initial note of an 
authentie, odd modebecomes the principle note in the,middle of the foUowing 
even mode, which is called a plagal mode. It turns out that the first and the eighth 
mode have the same division of the octave, but the difference lies in the positions 
of the principiI notes. In the third diagram1), by the added numbers Stevin indicates 

G A Be d ef 9 a bdd ~f ~ d H 
I I I I I 11 I I I I 

1 @-o-<>-o @--o--<>-@ 

2~@ 

I " I 11 I I 11 
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4 @--o-<>--@----- @ 
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9 
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13 
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1 I 1 
~ 
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-r -I 1 I 1 I 1 I I I 
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I I I 1 1 I I I I 1 
~ @---<>----o--@ 

@--o---<>-{§)<>@ 
I I I I I 11 I -I 1 1 

Figure 6. The twelve modes ol Zarlino, supplemented with numbers 13 and 14 by 
Stevin. The latter contain in I : band in b : f' an augmented lourth and a diminish­
ed lilth respectively. 

1) Fig. 5 on p. 454. 
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the similar octaves. For the even mode in question the' minim must be put one 
note lower than for the odd mode. Stevin's thirteenth and fourteenth modes show 
between the principal notes the discord of a diminished fifth or an augmented 
fourth. For this reason they had been rejected by Zarlino. 
The numbers 1, 3, 5, 7 in Stevin's second diagram refer to the ecclesiastical modes. 

In the accompanying diagram the editor gives a full exposition of all these 
modes (met haer contrariën). The editor has also added the title of the chapter 
and the line beginning with 4e.se on p. 454. 

The last two paragraphs are in Stevin's own handwriting again. He compares 
his own and Zarlino' s numbering of the modes with the numbering of the 
ecclesiastical modes first. It is not clear what numbering the manuscript refers 
to in the last paragraph. 1 keep the numbers as written by Stevin. Tbe correlation 
between pairs of modes as pointed out by him is found in the pairs (l,S), (2,9), 
(3,10), (4,11), (5,12), with 6 and 7 solitary. 
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NOTE C, referririg to pp. 456/457 

Stevin remarks that one might do without a sign for flat at the beginning of 
the stave. By a simple transposition, choosing an appropriate def, a tune can he 
written without such a flat. He says that if you prescribe ab-flat, having c on a 
certain line of the· stave, . then, by changing the def you can place g on this Hne. 
By . the same notes on the same Hnes, without a flat; the same melody comes out 
as befare, written with ab-flat. . 

In a similar way, in figure 1, p: 436, placing ut on the key for g, sa came out on 
the key for t, and there was no need for a blaék key. 

In Stevin's days no importanee was attached to absolute pitch. That is the gist 
of his remark. . . . . .. 

The same chànge of def transfarms the stave linè for f irito a line for c, and 
the line for g into a line for d. . 
An example is shown in figure 7. 

~ U EJ (Ir I ~r ~ F 11 
Figure 7. A simple melody: re mi fa sol la sa - ut la sa sol fa -, where sa has been 
written as b-flat and as f, respectively. 
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NOTE D, referring to pp. 458/459 

This discussion more or less completes the argument in the former chapter on 
the true ratios of natural tones, pp. 434-435, where the tuning was described of a 
harpsichord. There the tuning started from F and resulted in a tone H (our A­
sharp or B flat) that by ear was to be judged a perfect fifth below F. 

The present argument presumes that the tuning has started from K or P (see 
figure 1, our E-flat), and led to M (our G-sharp). Stevin's contention here is that 
Mand P (G-sharp and e-flat) make a perfect fifth. In the note where he refers 
to other people's meaning, M and P are called g-sharp and d-sharp. This is the 
only place where Stevin writes sharps. 

It is quite remarkable that Stevin, discussing the possibiIity of perfect tuning, 
nowhere mentions that listening to beats of simultaneous sounds offers a powerful 
means for judging the accuracy of tuning. 
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INTRODUCTION1
) 

The work of Simon Stevin of Bruges shows the versatility of thepractical 
genius in a time when science did not yet pride itself on its specialization. 
At first Stevin was a bookkeeper and tax official; then, having probably fled 
his native city from fear of Alva, af ter ten years of wandering through half 
Europe he became a student and' soon also a lecturer at Leiden University, the 
teacher, counseIlor, engineer; fortification expert, estate steward, and commissariat 
officer of Prince Màurice, as weIl as a writer ,of pioneering works on mathematics, 
mechanics, and bookkeeping, and of a number of curious essays on architecture, 

• on the theory of music, on the use of language, and on what he caIled political 
subject-matter ("burgherlicke stoffen") - we should now say: on politic:al 

'science and law. The following work Het Burgherlick Leven is an example both 
of the latter kind of essay and of his advocacy of the pUre use of the vernacular 
in scientific work. 

Anyone who considers this activity too variegated to believe in' its high level 
should bear in mind: 1. that, as stated, in Stevin's day the intellect knew hardly 
any division of labour as yet; 2. that all this work, both that ch!lsen by himself 
and that entrusted tohim, reveals the one guiding centra! idea which has 
sometirries been regarded as the hallmark of geniuS. For Stevin this is invariably 
the idea of order and law, to' be searched for in nature, with the negation 
of the miraculous, and to be established in human relations, with the rejci:tion 
of all that is unlawful and savours of disturbances. ' 

Too little is known about Stevin's youth to enable us to decide whether this 
preference may partly have been due to the fact that, as has been discovered by 
the official of the Bruges Record Office, Mr. Schoutteet, he was an illegitimate 
child. When Catharina van der Poort, a girl from a distinguished Bruges middle­
class family, who seems to have been rathér unconventional, married ]oost,Sayon, 
she already had two "bastards" with Noeël Caron afid a "natural son" Symoen 
with Antheunis Stevin. 

But there were more serious motives for Stevin's sense of order than the 
accident of his birth. He grew up amidst the turmoil of civil war and was forced 
by it to give up his quiet existence and to become an exile; bIJt it was also a 
period in which sdence was thrown out óf its speculative isolation by the questions 
which practice asked of it, turned to the reality or experiment and investigation, 
and reduced one wonder of nature af ter another to a pr()cess taking place 
according to fixed laws. To the grand work of Copernicus, Tycho Brahe, 
Galileo, Kepier, and others, the worthy counterpart of the discoveries of Colum­
bus and Vasco da Gama, Stevin made valuable contributions in the domain 
of mechanics: his Beghinselen des waterwichts (The Elements of HydrostaticsY 
and Beghinselen der weeghconst (The Elements of the Art of Weighing), and 
what he himself called the "rule of rules" , algebra, for which he developed 
the first efficient system of 'notation. 

Fate decreed that his very desire to make, his work accessible to as wide a 
cirde of readers as possible led to its not beingincorporated in European 
thought, and that, when his restless active life was at an end, he himself was 

1) By kind permission of the author, this Introduction has been translated from· the 
Dutch edition of 1939 (Amsterdam, Wereldbibliotheek)., 
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practically forgotten and most of his discoveries were made again by later 
scientists. Stevin himself had entered science from the practice of applied 
arithmetic. He had found how great was the need of a manageable mathematical 
apparatus felt by merchants, architects, surveyors, and the like. And although 
he proceeded with great scientific rigour in his writings - at least according to 
the standards of his time -, serving science for its own sake was to him pure 
nonsense: "Just as it would be useless expense to lay large and strong foundations 
which can support a heavy edifice without ultimately wishing to erect any 
building thereon, thus in the elements of the arts theory is labour lost when 
the end does not tend to practice" , he wrote in the introduction to T he Practice 
of Weighing 1). Making science subservient to practice, this meant renouncing 
the solemn Latin of scholars - which was undoubtedly no hardship to Stevin, 
since he had received no university education - and addressing his audience in 
the vernacular. He did so in the lessons which he himself gave at Leiden, he 
prescribed it in the instructions which in 1600 at the request of Prince Maurice, 
who was in great need of trained forticification experts, he drew up for Simon 
van de Werven and ludolph van Keulen to teach "in good Dutch language 
arithmetic and surveying, principally for the benefit of those who would wish 
to become engineers" 2). 

The extent to which Stevin's personal preference for his native language 
coincided with the demands of practice on this point appears from a list of the 
"students" who attended these courses; they included "sworn surveyors" and one 
teacher, but also "stone-cutters, carpenter's mates, and masons" 3). 

In writing too, Stevin considered it his duty to express himself in the vernacular, 
and to supply the deficiency of the vocabulary required for this task by the 
formation of series of new words. In consequence of this, some of his innovations, 
such as the introduction of decimal fractions, undoubtedly were accepted more 
readily in practice, but on the other hand he thus also cut himself off irrevocably 
from the small circle of European scientists who possessed in latin a means of 
intercourse with each other, making it impossible for others to develop his ideas. 
One may regret this, but this loss, which in itself is already difficult to evaluate, 
becomes altogether uncertain if we set over against it the considerable, but 
unapparent and diffuse effect of Stevin's directly transmitted know~edge. The 
fact that his writings are of a lucidity that is quite unusual for his time makes it 
probable that he must have been an excellent teacher, and by this not only his 
Leiden pupils and Prince Maurice, but also all those whom he directed in his 
numerous organizing functions will have benefited. A teacher and a man who 
cannot help influencing his people with his ideas, which - this is evident from 
his whole argumentation - he himself finds so obvious and convincing, as such 
he again presents himself in the following essay, which falls slightly outside 
his usual sphere of action. 

1) "Ghelijck onnutte cost waer een groote, stercke grondt te legghen, die een swaer 
gesticht dragen can, sonder eintlick eenich ghebau daerop te willen brenghen, a1so is de 
spiegheling in de beghinselen der consten verloren arbeydt, daec 't einde totte daet niet en 
streek." 

2) " ... in goeder duytscer tale die telconste ende landmeten principalycken tot bevor-
dering van de geenen, die hem ·souden willen begeven totten ingenieucscap." 

8) " ... gheswocen landmeters... steenhouwers, timmergesellen en mecselaers." 
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Het Burgherlick Leven dates from 1590; and the references to"onse binnen­
Landse verschillen" (our internaldiscord) corroborate the supposition that this 
smàll handbook for the good citizen is theresult of speculations inspired by the 
disturbances during the period of Leicester's governorship. It is a striking feature 
that the essay itself avoids practically all allusion to contemporary reality:; Athens, 
Rome, and Switzerland are mentioned as examples of a republic, but the 
Republic of the United Netherlands is not referred to, and where the right to 
revolt against a tyrant is discussed, one vainly looks for the names of King 
Philip II of Spain and the Prince of Orange. All this demonstrates a certain 
scientific as weU as practical caution as weU as that peculiar and apparently 
inconsistent blend of theoretical straightforwatdness and fléxible - even extremely 
opportunist - adaptation to practice which characterized· his whole activity. 

Straightforward is his predominant demand· of order and law, a. demand 
typical of a post-revolutionary period. The sixteenth century with its victocy of 
the modern unitary state over feudalism, of central authority over civil war and 
lawlessness, on the whole greatly venerated astrong, central authority protecting 
the quiet citizen in his trade and occupation. Stevin fully shares this veneration, 
and is therefore prepared to recognize the central government as the supreme 
authority also in the Republic - this is one of the few passages in which the 
Republic is mentioned by name ~ and~ to subordinate to it the old privileges 
of the cities and provinces, for whose defence against King Philip's central 
authority the Union had been formed. 

It appears to us typical of a post-revolutionary period, this extreme upholding 
of authority, which does not permit infringement of the law on theground of 

. any imperative ethicalor religious conviction, but solely on the ground of 
tradition or the fact thaf the infri~gement is becoming general: thus, for instance, 
when general valuation begins to depart. from the value of thecurrency as 
established hy the authorities. . 

Post-revolutionary are also his views ofreligion and religious liberty, and 
this is all the morestriking. becailse the revolt of the Netherlands had had a 
strongly religious character. Anyone who should expect that here, where Stevin 
clearly expresses his views of thè value of religion and the rules of ecclesiastical 
policy, will be found the solution of the mystery ofhis. own creed, on which all 
biographical data leave us in the dark, will be disappointed. The usefulness of 
religion as an element making for order comes first with him, apart from any 
creed, and the image of God emerging from this essay is literally that of the bogey. 

The atheist or libertine - thus Stevin argues - commits a social sin when 
in front of others, and especially in front of his children, he robs this bogey 
of its authority. And what about the religious liberty of the various creeds among 
themselves? Here again the rules are simple according to Stevin's straight­
forward views. Again: the law decides. To him the case where it should 
prescribe universal liberty appear~ hypothetical; for the rest, anyone not adhering 
to the prevalent church should either conform or leave the country. If he considers 
it his duty to propagate his creed, let him go to the savage heathens, . where, 
as Stevin thinks, he will not come into conflict with any divine and human 
laws in his rnissionary work. It will be obvious that Stevin was equally alien 
from Loyola and from Calvin or Luther. However rationalistic the doctrine of 
the former two in particular may be in many respects, such a complete utilization 
of religion for "reasons of state" would only have roused their horror. 
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What gives these "reasons of state" their peculiar charader is that in Stevin's 
. political conception the "Gottesgnadentum", royalty as a divine institution, which 
usually was the. factor deterffiining those reasons, is practically absent. He does 
distiriguish different forms of government with and without an "absolute monarch", 
but it is evident that the state essentially to hiin is the symbol of the community 
of the citizens. A community, indeed, which is mathematically organized on the 
principle. of "the most votes carry the day" or "the most important votes carry 
the day", and· from which anything departing from the straightforward system 
is automatically banished and has to draw the consequences from tbis. A symbol, 
indeed, which has become an independent thing and has taken over the rights 
of the community, as the shadow in Andersen's fairy tale did that of his master. 

It . is strikinghow in this. conception of the political and national community 
Stevin, who advocated one of the binding elements of the national community 
to which he himself .belonged, the Dutch language, with such fervour, denied 
any organ:ic cohesion to this community. This is plain from bis last chapter, 
in which he summarizes his views. It is not to a family that he there compares his 
ideal national community, but to a boarding house. If you take lodging there, 
you will have to conform to the rules of the house; if you do not like them, 
choose other lodgings which suit you better. 

Is it merely the spirit of the age speaking here, the spirit which af ter the 
bloody discord of the late Middle Ages and of wars of religion made stability 
and order its predominant ideal, the sober spirit of the merchant, who had 
no other desire except safe roads and secure markets for his goods? Or is 
it also the spirit of. the fathedess child, of the exile, a word the bitterness of 
which is felt. ag~n in our day by sa many people who, uprooted from their 
native soil, have as their only directive ubi bene ibi patria? 

The present-day reader of Stevin's Burgherlick Leven should read it primarily 
as a monument of the Dutch language, as a specimen not orily of exceptional 
personal style qualities, but also of the way in wbich a young nation created 
a civilization of its own and in its scientific language produced an individual 
instrument of civilization. But it is insufficient as a means of becoming 
acquainted with Stevin the man and the scholar, and it would be unfair to use 
it . for this purpose. Anyone who wants to become familiar with him should 
study. his mathematical works as weU as bis life, so rich in action and useful 
to the nation. 
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V I TA' POL I TIC A. 

HET 

~urgDtrltcIt 
ltum,· 

Befchreuen deur 

TOT LEYDEN, 

ltip .:franebops ban 1ltabtlengfJien. 
cl::>. I::>. xc. 
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Cl50tttlltlltnIJe 1Lrfer. 
T'roaer mei te wenfcl,en / battet be g!lemoonte 

Daer toe g!)eb~od)t l}abbe I Dat ettdicl\e JDu.l't:: 
fc!)e WOO~bm gl)cen berctaring!)e en btl}oufben Duet 
~~teclif,l)e enDe :JLatijnfc!Jelmaer Dat Defe oberlanck 
flaer berclaring!le gbenomcn I)atlbenupt bIe; ivant 
rulc~ ban l)et menfcbdica gl}etlad)te fOUlle gl)eroent 
f)ebben beel onwetentl)cpt; ieeclilJeptl enbe mifbcr~ 
trant/ tlaert tangl)c in glJcfroermt I)eeft/lluer glJeb~eck 
tllUt ta\e/ tlle be faae epgl)cntlieh mocl)te uptbeelDcn. 
iDoel) alfo Dit niet gl)ebeurt cn iS/ wp fullen on.9' gl)e= 
touglJcn na tgl)ebal nes teglJenrooo~biglJen ti;ts;flel:: 
lenbe inDe cant en bef bOlgl)enne blaDeren; neuen fom~ 
migl}C glJoeoe iOuptfCl)e moo~Denl ~aer erg~er s~e= 
wondtcke c$~ieckfc~e enbt ~at9nf,J)e. 
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DEAR READER. 

It were to be wished that custom had caused many Dutch words to need 
no explanation by means of Greek and Latin words, but that the latter had 
long been eXplained by the former, for this would have prevented among 
mankind a good deal of ignorance, inexpertness, and misconception, in which it 
has abounded for a long time, through lack of a language capable of expressing 
the matter properly. But because this has not taken place, we shaU conform 
to present-day usage, placing in the margin of the following pages, by the side 
of certain good Dutch words, their inferior customary Greek and Latin equivalents. 
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Simon Steuin wenfcht 
DHEER 

; 

GOVERT BRASSER 
BVRGHMEESTER 

DER STAT DELF 

veel ghelucx. 

~ ~ ~ ~ie!1 "öatte~ 
tot ~tt{ Ç)~r(,~cg~!1 
pfaet(e!] .9t:oote ~et­
al1~tilt~ev. il1~ r~c:9it­

ril1~~e~atrt!1la!E6atc 
~e!1 ~(t /~al1~t~ie fif~ aJ1~al1Jjt/ 
tl1~ er,ft ~et fijne Ç)ooz t&(tt ~ûjft~· 

. (00 tlj(t ~a~t ugt tttJf,~t!1 ~ mtl't-
f'l?e!1 Jftoot ~etfd~if il1~ ~ ilnçft- Adiu.nélis 

Uil1J3"6tV OCt ,.zsurJJ~etfi,~egt, tu .polma:. 

meet ~Çlttet ~ee( tot ~et:rc~ei~e!1 
foztugl1t!1 ~~tra~t!1 ~ (,et!] tot ~oo-
sttt!1 (taet 'bal1èet tot tt!] (ç~ic-
fefictt eil1~U J a!€6aet s~~meel1e., 
{kt{ " GzaJ$~e i~ , (1)it ~tt.!1 >I< .2L5Ut- Politicè. 

~ L .9~etîi,g 
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SIMON STEVIN WISHES MR. GOVERT BRASSER, 
BURGOMASTER OF THE CITY OF DELFT, 

MUCH HAPPINESS. 

475 

Because in many different places great changes take place in the government, 
with one adhering to this and another to that side and each considering his own 
party best, this gives rise to great difference of opinion among people on what 
belongs to good citizenship, the more so because many people meet with different 
fortunes, one reaching a high position and another coming to a dreadful end, 
in connection with which it is commonly asked which of them behaved as a good 
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<'f.. 

9f(tr(kf o[tu on6tttg~er(ic~ JJf(t-
~za~f(t!1 f(Ctft. ~"t\~ €6al1t ~tt 
Qir~tC ~a!1 ~t(t!1 ~itt i!1 JJal1t(c~ . 
OJ1fr(çQt~~!1 i5, (tttctitn~t nitt "C~ 
{ttv tot ~att t~~~t!1 (c~"n~, mat\: 
ooct{ tot ol1t~ic~tin~~( ~et ll,,"t­
(c~t ~f(tmtcl1tt, (00 i~ mij!) <èooz­
neme!] ~ae~ mi('3ttftal1t tu ont­
moete!], mtt ««cft rt~tl1c!] a1s mJ; 

Matc:ria. <i5aV bi~· (tof nu tt <èOZt~ çommt!1, 
yi,t3m po- el1~ tot tt!] rtc~t ,. ...l.'Sut~~(tCicf 
l1t1c~m. r tZ. c.-- (,"),. ~ a ' ",tl.7ev u:;quatm J t vUl1C"(!1. Or'~ttt 

tOt ~eeft mx l10'~ Gfieti9~et lJQt­
Opinio. matá i Ol1~ tt"(fic~ ,. <ètrmoc~t!1 

(fóit (ij {t)o~tu~ "(lV ~tt fijnt niet 
.51f(tt(~ittt ? ) <Oan~ f60l'1~tCiç~u' 
~tt60~~t!1 {~~f(c"(çf(appc!1 'bet 
~u~t(cf(c (platte, o~ il1~ f6c(cf{~ 
m~ met fr(OI1~t f()~((uft t~ oeff(­
I1(VII ~e6fu 'bacr tot <3crColt!J ~(u 

M~t~riam • ,.2$ut.9~erficii( ~of, el1~ ~ic ll~t-
pohucam.· c.. n vzoç.(t 
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or a bad citizen. But because the judgment of many people in this matter is quite 
inconsiderate, tending not only to their own disgrace, but also to the perversion 
of the whole community, Iintend to counter their misconception with such 
arguments as now occur to me with respect to this subject-matter and appear 
most suitable for a righteous civic life. 

I have been induced to do so all the more diligently by my serious conviction 
(and who is not governed by his own conviction?) about the wonderful hidden 
properties of the Du~ch language, and in order to practise myself in this with 
particular relish, I have selected for it this political subject-matter and cast 
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, 1 
fjzo,~t tot f«l,ttc foz12J,JffttHjcttfu 
ufóe ~~t(l;(ct~i,~cgt ~iet toe~~e. 
eglJ~(J1t f6ozu. ~J1ref6e(ctic ecv 
teç~t 9~e<Ooe(C!1 ~a!1~ie!1 (eet an .. 
jenau.!1 f6efcn~t (a{fo ~at &tu~çttt 
~ ~~c'buetig~t ~Ciet (l1~ I1ttt(Hç .. 
1icgt, ~ie S~g tot <Oooz~ctins~c tn~ 
&(c~etmtl1JJ~e ~Ct '" p~tmttl1fattt ReipubU. 

~~c€6i(lïç~(içtt anncemt, met Jroo- C~. 

tct oJ'ttuft (oJ't~t (g~~e!1 pzoutfijt) 
C!1 tf6tjffeC niet, of J5f(J; tv (üCt on(t 
joe~ mt~nil1jJ~ct aC f6att ht'bu 
rc(tc .!f~(6zt,ti, te!1 fu (tt!1 ~ug~!1. 
~l1gaen« 't'e ç(eel1~eJt ~re6 f(jctç~, 
tfDcfçlt gtmetl1t J'titt (ort"öer ttn!!tf(t 
tc«v (ttafft!1 mo'~tt, Ol!] ~ oneiJ't ... 
~fictit' ~ooz&d~!1 , el1« 'èetf,~e!-
~!1 * j~e~a([e!1 t ~atrmel1t mc~u Cafus, 

(ou« ~(6fr!J çOl1nev- <Oer6ztg~!1 : 
~icr af (aC mg ont(ç~u~!5J~tV I 
(en f~e(6 on fe JJ~encjf((nt~egttou 

~ l çozttte,gt I 



- 511 -

479 

it in the form in whlch it is here dedicated to Your Honour. Since a correct view 
of thls is very pleasing to you (as is testified by the constant diligence and zeal 
which you willingly. apply in order to further and protect the commonwealth, 
with great discomfort and without profit to yourself), I do not doubt but you 
will appreciate my good intentions, even if the rest he deficient. As to the shortness 
of this work, whichmight he reproved with some reason in view of the endless 
examples and different cases with which it might have. been amplified, th~ 
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,ozt~t!t, tC!1 al1~t!1ttj~tl1f600l-
Pr:axi ~~a- ~W~C o~ff~l1il1Jl~e in '" 'jroifeol'lfÏi­
th~mat1ca'gf(t ~act t 'batt l'KCOC f6~ ~OlX!J tu 

~O(!1l1uttt!1 'b iCl1 ft av ~~(m((llU 
îan'bt, tl1~ CQtt~O~~Cl1~ ~~a~9~t­
îi,ttt t6ttC~cv B!) nf6c ~Ctf6Ctt~iC4 
~e!t ;'bie ieR ln(t CC!] ...25utJf~~tîiçi 
.9~cmoet , i!1 (tin ,..l.~u1]"~(tii,RC tt-

I J.Ji(til19"~et fétl'l(ç~t ct!] ianCR j~(­
!«,1ii,~ ~,u~~tt(i,tt fc<3tv· 

CORT .. 
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excuse for this must he on the one hand my love of briefness and on the other 
hand my present mathematica! work, with which I hope to perform a useful 
service to the whole country and consequently works pleasing to Your Honour, 
whom with a civic mind I wish a long and happy civic life in your civil 
government. 
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C 0 R T BEG R I p~ 

LSO 0 ons voorne-
.. ' men niet en is ;, defe 

Argumen. 
turn. 

'" fiof des B urgherlicx MaretÏarn 

;;;;;;;;;=;"='=T~~ levens,int langhe ende ;ij~:.poli~ 
breede te be[chrij ven;, noch de fa-
ke voorvoets op .. van ghdlacht Àg;oe~e 

I 
ad tpCC1CS. 

tot afcomfien te vervo gen;, waer 
toe ons tijdt en wille ghebreeét, 
{uIlen alleen lick roeren de voor ... 
naemfie ende nootelickfie twij­
felachtighe punten, van weIcke 
tuffchen de menfchen dagheIicx 
de heftichfl:e * ver[chillen vallen: ~:rfiio .. 
Te weten, Eedl: '" bepalende het ~e;finiédoo 
Burgherlick leven~ [uIlen daer na 
fegghen welcke eens'" Burgher- Politici. 

licx perfoons rechte overheyt fy: 
Voorts hoemen hem '" Burgher- Politicc. 

lick draghen [al inde * binnelant- Int~ninis 
r h . f1 1 d .. h bell1s. 
lC e tWl en: n e reglenng e: 

A 4 Inde 
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ARGUMENT 

Because it is not our' intention to describe this subject-matter of clvic life 
at length or to pursue it step by step from genus to species, for wluch we 
lack time and inclination, we shall only touch upon the principal and most 
essential ,doubtful points, on which there are daily the most violent differences 
of opinion among people. Therefore, first defining civic life, we, shall subse­
quently say what is the rightful authority governing a citizen; next, how one is 
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8 
Inde wetten die wy achten ons 
niet te verbinden, die twyfelach­
tich fijn, ende teghen malcander 
firi j den: Inde Religie: Ende ten 
Iaedlen van het Burgherlick le­
ven int ghemeen ,alles vervaten-

Capitibus. de onder acht * hoofdlicken. 
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to behave as a good citizen in internal discord: in government; in the laws 
which we regard as not binding us, those which are dubious, and those which 
contradiet. each other; in religion; and finally of civic life in general, the whole 
to be contained in eight chapters. 
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9 
HET 

BYRGHE"RLICK 
LEV E N, 

7Jefcbreuen deur 
SIMON STEVIN. 

Eedle Hooftflick vande bepalinghe Primum 

des BurgherIicx leuel1s. capu~~c 
definmo-

~ glJtmtenttn om bt~ 
b~ijt te fijn bOO~ aUtn 
4lnlloot lJatrbtt nabue:: 
ten / tn bet b~tébt boIc:: 
Jtrnl btbbtn bun aerelle 

. . plattren glJcmaect/bitfe 
tnt nbtmeell15urgbrn 

flitten/ nl)dtJdut notb bed ban bitn btn 
haem btbollbtn/ al~ f1»ibbdburcfJ! 4)u,$ 
btnburtbl ~trattrburcIJ ! tntJe n1ttt an:: 
ber. ~e tngbertttn~ biet butgben norm=' 
ben Cp ~utgIJtr~1 gIldájtkmen be tnllb~ 
boo~netl ban J}atrltm I ~atrltnlmtr_ 
~tet. ~trt 25urgf)n_/ om b~tebramtltc& 
met lualcal1ber tt tonntn leutn I f)tbbtn 
(dur tttJjttnf wetten/ inrtttingJ)en / fleu­
ten/oulle gbeb1upcftetl/tnbe int gIJemem 
uDeCept/regJJelen /oart fp na leben. 'G, 

~ s rtltJe 

nc. 
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CIVIC LIFE, 
described by 

SIMON STEVIN 

lST CHAPTER 
of the definition of civic life. 

487 

In order to he protected from any attacks of their neighbours and of foreign 
peoples, communities have made their strongholds, which they generally called 
"boroughs", many of which still preserve the name, like Middelburg, Ouden­
burg, Straatsburg (Strasbourg), and many others. The inhabitants of those 
boroughs were called burghers, just as the natives of Haarlem are called Haar­
lemmers. In order that they may live together in peace, these burghers have 
certain rights, laws, institutions, privileges, old customs, and, stated generally, 
rules according to which they live. These are of three kinds, viz. civil, natural, 
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10 Het B.urgherlick 
Ciuiles. felbt fijn b~iebrrbanbel tt weten * ~ttrt:: 

febe / ,J1latuerhdtt / rnbe ~ObtJellc[tt. 
definiun. ~ttrtrcbe * bepadtnten bie tot onbtrfiout 
tur. ban ~teben/ of menrcDeltclte berfamehn, 

gben / na ben epfcJj tier plattren/ perroo~ 
nenl enbe tijtJen beroitbtnt \J.:Jo~ben.j/}a~ 
tuedtcftenoemtmen/bte oberal eeutudick 
blpbenlenne peber buer gbemeene weten:;: 
reflap / enbe tngf)ebo~en g!Jenegbentbept 
bekent fijn. ClÖobbelicfterrgflde !Jeetmen 
bie be ~obbeheke faken angaen/ al~ oir; 
tJeningf)r bet ct.5obfbtenllen/enoe l)ie~ an . 
debenbel tuelcltmen anber,.; gemeenelicfi 
beur ten upt!Jeen.(t tnoo~t.11\ellgÎe noemt. 
ë[F)e bObenrC!J~eb('t1 wetten rnbe gf)etmene 
regbden/alfo be {but ber 25urggette baet 

Policia. Upt batt fo~m crijtbt/ \Uo~tJfn .. 15urgl)er::: 
litbept gbebeettn .. ~n bIe bern tnbe (dUr 
fo b~aecbtl batter in brt (eben; De gemeen:: 
ten~ grootfte rutb en Ulelbare upt bolg!)tl 

Politicus. een lt l5urgberltch perfoon. ~nbe {ulcne 
Vita poli. nebte otffening!Je / een'" 15urobtthcft Ir~ 
tica. ben/ban ttuelchr Ulp boo~g!)enomen !leb.:: 

ben be bolgbenDe btfc~~tJb,"gbe te boen· 
, 

l.C Hooftflick welcke eens Burgher-
licx per[oons rechre ouerheyt fy. 

W llnnter etntgbe ber \Joo~nombe 
wetten of reg~den / met p~mants 

gbfboden gantfcD ObetCOmmen I (onilet 
tJat 
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and divine rules. Civil rules are defined as rules which are ordained for the 
maintenance of eities or human assemblies according to the requirements of 
places, persons, and times. Natural rules are those which are permanent everywhere 
and which are known to all by common knowledge and innate inclination. 
Divine rules are those which relate to divine matters, such as ordinances of 
religions and what belongs thereto, which otherwise are usually called, by a foreign 
word, "religie". Because the organization of the citizens receives its farm 'Erom 
the above-mentioned laws and common rules, they are called good eitizenship. 
And a man who so behaves himself in it that the greatest stability and welfare 
of the community results from it in this life is called a eivic person. And such 
proper practice is called a eivic life, of which we propose to give the following 
description. 

2ND CHAPTER 
.as to which is the rightful authority governing a citizen. 

If more of the aforesaid laws or rules agree completely with a man's views, 
without one kind being in contradiction with another, it is easy in such a case 
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Leuen. I1 

bat bun'" afcomtl ttgfien banbtt llrijtl Species. 
(00 is bem be '* 15urg~erhcbept in nien PoJitia. 
ubebaUe ltcbt om tuffen I, ja fao op~n; 
baec/ battttgbten onbetblp~ en bebourt: 
want bolg!Jcnbt atcbt~ fijn epgbengbe, 
moet I J)p boet tJattjn "ltl1lurgberlidt; in:: Politie i. 
bet uougfJen bat Daet af bIet nirt tt feg:: 
{lben en balt. .t)ll)aet lutttcn tnbe tollup:: 
men/ bie na fijn oirDed ontecfJt ftln I of 
batre ttgben malcanber llrijbcn/ alfo bat­
tetbolb~engbtn ban tJetn / obertrtbtngbe 
tJan banDer IS; bie fJebben meerDer fwa:J 
ticfieptl enbt tJtrpte anbacDt nOGtJicb/om 
!lcm altijt 25urgbedicft baee in tt eonnen 
b~ag!Jen. ~it ltJ be ·ilof / bie \.Up buer Materia: 

fommtgbe boO~bttlbtn b~tebtr btttlann 
mOtten/tntJe eerrt banbe ree!) tt obtt!Jtpt 
ten~ * :l5urgbttlidt petrOon~ als bolgbt : Politici. 
~i~ wel openbaee gIJenoucfJ I bat pe: 

gbeltc& alle ubettoubept tntJe onbttba~ 
nlcbept an fijn oberJ)ept ['OulbieJ) iS / al'" 
buee iJe :+ ~tattuetten bart aen bnphef}:: Leges ciui­
tet fijntJtl maet lUie barmen t,aer boo~ bt:: les. 
hennen moet; Cf aet UdfcJ)en be onnetraten 
bidttutl,S tn ttu)Jfel :~nbe onermttS bed 
tenboubigbe menrcf)en / onttbaren lnbe 
* :l5urgJ)etliebeptl bemltcn buer mtrbet: Politia. 
nant bttt in fen mirgaen/ lallnenbe J)aee 
recIJu tuettelicfle obetbept / tnbebetf}er~ 
ftnbenbe ttn biet mct en i~1 alfoo bat bee 
lanben gtoote benau(fiebtn entJe ongf)e;: 

ballen 
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for him to be a good citizen; it is even so evident that no instruction is needed, 
for if he only follows his own inclination, he hehaves as a good citizen, so that . 
nothing need he said about this here. But laws and customs which in his vi~w 
are wrong or contradict each other, so that performance of the one is transgression 
of the. other, involve greater difficulty and call for deeper attention if he is 
always to behave as a good citizen. This is the subject-matter which we must 
explain more fully by means of some examples, and firstly we must deal with 
the proper authority governing a citizen, as follows: 

It is sufficientIy evident that everyone has to he a faithful and loyal subject 
of his authorities, as heing obliged by the civil laws, ·but -it is of ten a matter 
of doubt among subjects who is to be acknowledged as such. And since many 
simple people without civic experience mishehave greatly therein through mis­
conception, slandering their truly legitimate aUthorities and praising one which 
is not legitimate, so that great distress and misfortune of countries frequently 
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balltn batr bldtm~ltl upt Cp~upttnl ttn Cat 
flier niet bupten bltgben CIJn / baet af bte 

. Ce rek er gfJemtene regbd te befcb~iJben : 
BurgherllC Yeghelick moet voor fijn rechte over· 
kc reghel. heyt altijt houden, deghene die teghen. 

vvoordelick metter daet regieré, over de 
plaetfe daer hy fijn vvoninghe verkieil, 
tonder hem te becommeren, of fy ofte 
haer voorganghers,met recht ofonrecht 
daer an ghecommen fijn: 'Ult rtben t, 
bert:~oo tJt onbtrrattn opbeboo~!Jaenbe 
tijtJen mollen letttn / men Coube I om bt 
onreebtt beranbtrtngJ)tn bie bt lanbtn 
tot bttfcbtpbtn ntad ttfJcbeurt ft,n! nau::: 
weltdt etntgDe rdter ObttfJept tnbe Wtt$ 
relt tonnen rttten/ obermtbtS barrt been 
upt be latellt beranberingf)t roubt bt~ 
gOttnn / banbcr upt be boo~gaenbe I Dt 
beetJe upt noef) ten ottbtrl pb er na bt gbt~ 
ntgJ)entfJtbtn bit beut btbleeg!)tJen: enDe 
bit dd. mtt tbtttbetl gbtlijc~j 1Uallt ntatfJ 
ptmant De ttgben\l.loo~bigfJe btr1.uo~ptnl 
tnDt in Die plactfe De boo~gatnbe lldlcn/ 
met IJe fdbe reDen Cal ten anDer bit boo~­
gatnbe nlutg!Jtn wetten I tnbe in bat~ 
plattCe noeb telt onbtt b~eng!Jtn I l.Uat~ . 
upt openbatrlidt onetnbtlidt~ ttuiften 
fouDen bolgen/tnbe ttnonfdltrbcut boo~ 
bt g{Jtltttentt! an tuten fp bacr fal moertn 
!JOUDen. Want roomen bent ttttt tn mo~ 
tlc llJ)tbougben nae btn ttgbentuoo~lJt:: 

!JIJtn 
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result therefrom, it will not be amiss here to describe the following indubitable 
general rule thereof: . 

Everyone must aJways consider as his rightful authority those who at the 
present are actually governing the place where he chooses his dwelling, without 
concerning himself about the question of whether they or their predecessors have 
reached their position justly or unjustly. 

The reason is this: If the subjects had to pay regard to former times, in view 
of the unlawful changes that have repeatedly befallen the countries we could 
hardly assume any indubitable authority in the world, since one would desire 
that resulting from the last change, another that resulting from the previous one, 
a third that resulting from an even older one, everyone according to his own 
indination, and each with equal right. For if a man can refuse the present 
authorities and put the preceding in their place, with the same reason another 
may reject those preceding ones· and put yet older Olies in their place, from 
which evidently endless quarrels would result and uncertainty for the community 
on the question to whom it should adhere. For if one must not- conform to the 



- 526 -

Leuen. IJ 
gbtn llatt/ wat bOO~bttl tan / bV natuet~. 
licke rebenen / been bet bOo~antnOe on­
tecbtèbetanOetingell bobtn banber btb~ 
ben / $m IJier af bp l.loo~beelt noc!) daer~ 
bet te fp~eftrtt / gbenomen bat b boo~ne:: 
men Cp Ut 13~alldttijd\ te gaen wonen I 
epCebt niet be teben nattet g~eCc!)iebe/ntet 
mepnittgbe enbe wille / ban b te ábebott:: 
gOtn onnet bc regitrtng~e bie g!)V naer 
bintJen ruit / fp ep[fcbtt fonDer t\l.1pffd: 
~ult gIJv u batt berommtren / met be 
onrrcfite bnanbertngbe ·ban i&biftpl tJe 
~aloid/ willenbe inbe plaetCr ban fijn na~ 
tonutleltnaIJen/nbelldt Debben be af tom:: 
ae ban ~buart bé berben/ Ilttllnitttft ban 
~ng!Jdanbt/\Uiend trfgDtnal11en upt bie 
ottfalte (alfoo bat out bloebleb bttrcbil 
l10eb ong!Jenillllatt) be franrcbe wapen 
botten/ di neb Jluuningbell ban 0~ancft~ 
rtjch noemen en rcblljbtn l ~!Jeenftnd / 
want/frgbt/ ten anbtt foutu~ met be relbt 
rebtn cebuwaert nlUegfitn btr1.Uo~ptn / 
om bet mirb~upckbatl rijn boo~gangbet 
I~npabe <€apet / tube baetom in biel1S 
plaetfe btrltitCen bt nacommehn(ttn ban 
~epin / anbe weldte be croone botn tOt~ 
quam: ~nbe om bergDeltjc(te rebenen 
fal een betbe ben CcfJaldten ~tpin afmp: 
ftlll tnb~ in fijn pla~tre beg!Jrerrn be af­
tOntll~ ban J1l}erobet I beur !Jeltl lilbhek 
afg~tlltlt : ~en biertJe ral btn gfiet.utlbi~ 

DfJen 
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present situation, what advantage can one of tbe preceding unjust changes have 
over another by natural reasons? Tó speak ·of tbis even more deady by means 
of an example, let us assume that you intend to live in France. Does not reason 
demand tbat this should he done with the intention and the will to conform 
to the government which you will find there? The latter will no doubt· demand 
this. Must you concern yourself tbere witb tbe unjust change of Philip of 
Valois, wishing to have his desceridants replaced by tbe offspring of Edward lIl, 
King of England, whose heirs owing to tbat cause (because tbis oid bloody 
feud is still undecided) bear tbe French arms and call and sign themselves 
Kings of France? By no means, for - you say - another might reject Edward 
witb equal reason because of the abuse of his predecessor Hugh Capet, . and on 
that account prefer instead of him the descendants of Pippin, who was then 
entitled to tbe crown. And for similar reasons a third wilI reject tbe scoundrel 
Pippin and desire instead of him the descendants of Meroveus, cunningly deposed 
by him. A fourth will reject tbe mighty Meroveus and will want to substitute 
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!l!Jrn JfmtrObtt lltrtldttll/ tnDe boo: JJtm 
bt 1ltonttpnen willen inboeren.l bie bRn 
jlmtroUtt OllwttttltCft bcrll~utt wierDen: 
etn bpfbt fal bt !tonupntn ontfeggf)tnl 
tnbc boo~ batr btrltitrtn bt gbt'u bit ban 
J)rmhtbtn t'ollrubt bnlldttn \1Jal1 / al~ 
~rtobillu~ ; enbt fo tnt onttnbelttft boo~tl 
twdcl1un foube connen btrtellen ( tuatt! 
netJ)t~ btn oneinbtlidttn boo~ltbtlt tiJt 
bekent. c6bp antt.uoo~t Cetrtud: J1lilaet 
tgflent ban bit' au u bttatntt/btt batt in 
~~ancftrijdt al~ b~tentbdindi tomtJ fon:: 
iJer bcrbitttrile berbliniJenbe gDtntgel1t~ 
belltn / OUt tg{)ent batter boo~ltbtl1 t~; 
'fdUt bttatntt oodt uoo~ al bt g!Jene bie 
ilare wonen / tnbe bcrbolgDemt an pbe-t 
in ft}n lanbtfcJ)ap lUart brt rpI inber bou~ 
gbtll bat De trgDcI ftlter tnbe oberal gDe~ 
meen is. 
~emantmorIJte nu CeggIJtlll ~alban 

'tlt onbrrratt / rtjn berb~eutll ofte beron· 
gIJtltJtftte 1Do~n/ ofte otltrJ)tpt I bit fJl'lll 

conrden. fijn*gbewllfen gbeborlt allt eert gljrrrou: 
tia. fjtpt cil bienCt ft{)uliJicb te fijnl nttt mue::: 

gIJtn belptn anbe lanben/ plactfen/ of fa::: 
helt/ bit J)p berftact !Jrnt gJ)tttcbteltdt toe 
te tommen i 31a Up: nl/let IJct ntort brut 
belloirhcftc luiiltJclen gbeCd)itn / tretltrn::: 
be bûO~ al urt be fJtttrtfJappi,e/banllt gIlt­
Ut bit bv tuil trgJ)ttt ftaetl/ tottcn gfjrnenl 
bie !lp boo~ !Jent necntt te !Jtlptll / of tot 

Cttlckc 
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for him the Romans, who were illegitimately oppressed by Meroveus. A fifth 
will denounce the Romans, and instead of them will prefer the man who had 
been rejected unjustly by them, viz. Ariovistus. And so on ad infinitum, which 
might he related if only the infinite past were known. You answer very rightly, 
but what in this respect it behoves you to do, you who come to France as a 
foreigner, without bitter and blinding predilections because of what happened 
formerly, the same also hehoves all those living there, and consequently everyone 
in his country, wherever it may be, so that the rule is indubitable and everywhere 
genera!. 

Now a man might say: Will not then a subject he allowed to aid his 
dispossessed or wronged prince or authority, to whom in his conscience he feels 
he owes all homage, loyalty, and service, to be reinstated in the countries, 
places, or things which he regards as his rightful due? Yes, he may, but it must 
be done by proper means; he should first of all go from the dominion of the 
person he wishes to oppose to that of the person he intends to help, or to 
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'"feIte plattr~ 1 bacr be ttgbettl.Uco~tJtg!Jc 

. rt~iettngbe bern fl}n boo~ntmen toelàetl 
alroo ban bupten mcomnttttbt al~ bet:: 
tlacrtbiantJt': Want antJttfUld betn all' 
betfaet Der tegbenwoo~bt\lbc rcgtcrmgfJe 
te bcinrell / tnne bie acbut ru{nl~e met 
tuoo:Otn te laftertll/ of llutter batt btp~ 
11leltdt te btrebabigbtn / bet iS Utrraet. 
luliu11 (!~fat batJDt banDt gJ)tne bit beUl 
butr rulclt~ miDDel p~ouffijtdU:Utn blenft: 
betJen/ bit gbemttn rp~tetwoo~t: lek be- Iulius ez· 
minne het verraet, maer niet de verra- fars fprecc: 

ders. ~tt fdue btrllont rijn nabolgbtr ;l~r~. 
ben * l5urgbtrlidttn Jtttprrr ltuguftu, 0 mcus. 
OOtlt grOllDelicl1 blel I in 1ut('n~ teg!ltn~ 
lJJoo~tncDtpt bt rmeecIttllbt ~[rabo etlt~ 
tuillenbt <ftato btraeJ)ttn I om bat ~!l ben 
~tnaet tegbtn ~ulm~ €rfat rtetboo~:: 
ubdlaen batJbt/antb.lOO~bt bent: Die des Macrob. 
Stats teghenvvoordighen ftaet niet en Satur.lib,z, 
vvil verandert hebben, dat is,een Bur- cap.-4-. 
gher ende man met eeren: 4éirfdbt ftjn 
oocl1 al bl! gbtn~ tne ber gbdijdttbOen / 
Datt tuoningJ)c nerg!Jtn~ beddtrtnbc 
norb J'JoulJtnlJt / ban lJaetCt be tfgb~n~ 
bloo~ibigt ttgitring!lt in weren hlttn/ bie 
rulrlit tnt enbt onbttbanicbtpt bel.Up::: 
renbt als barr ttcbtt obttbtpt toellaet I 
tl.Ueldt lUp in bit '* f)ooftfticIt boo~g!Jtno~ Capire, 
nlfn babben te betIJoonen. 

;e l-Iooft-



- 531 -

499 

a place where the present government allows him to carry out bis intention, 
thus entering from outside as a professed enemy. For to feign to be a subject 
of the present government and to slander it behind its back or actually to harm 
it secretly is treason. With respect to those who served him in a profitabie 
way by such means Julius Caesar had this general adage: I love treason, but not 
the traitors. This was also understood very weIl by his successor, the civic-minded 
Emperor Augustus, who, when one day in his presence the supplicating Strabo 
wanted to despise Cato because he had greatly supported the Senate against 
Julius Caesar, answered him: He who does not want the present condition of the 
state to be changed is a good citizen and an honourable man. Such are also all 
those who act similarly, choosing or keeping their residence ilowhere but where they 
accept the present government, rendering it such homage and obedierice as is 
due to their rightful authorities; which we intended to show in this chapter. 
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3 e Hooftftick hoemen inde hinne­
lant{che twiLl:en de eerlic~fie lij .. 
de (al kennen ende kieren. 

H ~t rud bt blnndantrtflt oo~logDtn 
bttCcfJepbtn oirCalun ~tbbtnl bOtf) 

foo ts bt boo~natntlle I batt lu~ gbenlttne 
tegfJd bun macb bttllatn tuo~btn I ttuift 
tultebtn be ttgtttbtr' / rp~uptenbt gfJe~ 
nutndidt batt upt/bat ptmaut ban bent:; . 

limitatä. firben rijn "* brpadbt macbt rouet te betl1l 

mtttbtttn I enbt ttns anbtt' tt bttmln~ 
btten. J1}aet blantnttn om in rulcht becs 

Politic~. rorrttn bent >fl5urgJ)ttlick te b~a!lIJtn I 
tnbt bt ttrlidtllt riJtJe ft anbtettJen / be 
hennts bt~ouft bantJt fo~nl bet ttgitrin~ 
gfJt bart bent pbrt na nbebougl)en moetl 

Definic- fo rulltn llJp rtrll int (O~tt De bîtt btron~ 
mus. berllt ,ti: btpaltn I te wettn ban * ~tniel);$ 
~?Dar. bo~(tDevt I Jt c0!ltnuenIJept / ~t"ttbo1a~ 
~:~ocra. fltpt I tnbe l).,o~namtlidiIltpt. ~enttbj 
tia. bo~l't!ltpt il11.1ät1ttr be gantCcfJe rtgtttin~ 
Arifiocr3- Obt tttncmaclilatt in !JanDen ban ttn 
tJa. . 1Do~a allttn;tJitmt battont ooe * etnitfJ~ 
Monalcha bo~ll t1otntt;alfin~ bcbdentJt tubt botnbe 

tUat bp wil / Conbtr bat pcntattbt anbtt_ 
baetpet regben mat!)/ g!JtláJdt nu ttt titt 
ben ~urtIt/btn etontbo~ll ban jl))orco~ 
bia/tnbt boo~nlatl JlJ)OVrtS'/~atnnlatnl 

z:mocra. tnbe biergfidijdte. * 40~tn1ttnbtpt Ij bie 
onbtr 
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3RD CHAPTER 
on how one is to knowand choose the right side in interna! discord. 

Although intestine wars have different causes, yet the principal cause, by 
which the common rule can he. understood, is dissension among the rulers, usually 
arising from the fact that one of them seeks to increase his limited power and 
to diminish that of another. But because, in order to behave as a good citizen 
in such disturbances and to (hoose the right side, one has to he acquainted with 
the form of the government to which everyone has to conform, we shall first 
briefly define the four most important, to wit absolute monarchy, democracy, 
constitutional monarchy, and aristocracy. Absolute monarchy is when the entire 
government is in the hands of a sole monarch, who for this reason is also called 
an absolute monarch, who commands and does in every respect as he wishes, 
without anyone else being able to do anything against it, as at the present time 
the Turk, the Grand Duke of Moscovia, and formerly Moses, Tamerlane, and 
the like. Democracy is that which· is subject to the community, according to whose 

·r 
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onberbegbemecnte (tact/nart wiens oit~ 
IJtming!)t bttrt~tpben pttfoontIl bienlen 
~taten noemt/ tot O~ regterll1gljt Q!Jrco~ 
t~n ftjn I bor!) fonbet in tt\liettnqvr trf:: 
aCIJtirb te b.lrfen/matr m ueg!Jen bieit llU (d 
btranbert wO~btn:lti.I.d uoo~mael be ~be~ 
nteenbept llanllt~rntn/bQn 1l\oomel nu 
ter tijt Utut ~b.litredant / en nuer Quber. 
4!I)e 1Do~lltn tue niet alletn en tegteren al~ . 
-eenicbtlo~llen / maer met ,.!)taun bene::: 
btt1~ baer /. nocnun \up .,!)taetUo,llen; 
Doeft Culdte fo~nl ban rtgtcringbc ~tatt:: 
bO,dlbeptl enbe roobanicb fitn nu ter tijbt 
be mrdl:tnbed ber regtetitlgfien ban eu:: 
ropaial~ 15,abantbeeftten t~ertocb ntet 
~tattn / lllanclttijdt een 1lt1lenincft nttt 
een ~arlement/Ilenegie een $ertocIJ met 
een ~enattl ~paeigne tcnlltuenindt nu~t 
een jlnquiritie;, altuaer'arlement / ~e:: 
naetl lnqutCitttl bet gl)cne bateedunt." 
bat \tip op '@uptfc!l int gbemeell/ c!>taun 
noelnê/oft imntcr~ ftjn tboo~natmllt brd 
ban bien : J:::Bertltt ooth bat be ~rledttn 
nut baet nabolgfier.G1 Coobant(Jbe ~taet~ 
bo~llen ben naenl Uan * ~enirbUo~ll gl)e::: Monaicha 
btll/tlUtldt tup Onl be gf)d.uoOtlte wel foo 
nttbe Coubtn g!lebnen bebbenl !lIJeb~tlPc~ 
Itenbe * hjdiCp~eudt boo~ epoben/tnaer la:: M etapho. 
tent om tbetUolgb/weldt i~Jbat bie onep~ ra. 
gfien naem / oocft nUl~bt gbtb~ocbtfireft 
Olltpllbtn berllant bt~ ratC~1 te tueten bel! 

. 23 j5l1rllbet~ 
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ordinances different persons, who are called parliament, have come to the govem­
ment, but without their function being hereditary, for they can frequently be 
replaced. As formerIy the demoàacy of Athens, of Rome; at the present time 
of SwitzerIand, and others. Princes who do not govem alone as absolute 
monarchs, but have a parliament at their side, we call constitutional monarchs, 
and this form of govemment we also call constitutional monarchy, and of this 
kind are at the present time most of the governments of Europe. Thus, Brabant has a 
Duke with a parIiament, France a King with a ParIiament, Venice a Duke with a 
Senate, Spain a King with an Inquisition, in which cases ParIiament, Senate, Inquisi­
tion stand for that which we in Dutch generally call parIiament, or are at any rate the 
principal part thereof. Note also that the Greeks and their successors give such 
constitutional monarch the name of "monarch", which because of the custom we 
should also have done, using the conventional term instead of the proper name, but 
we do not do 50 On account of the consequence, which is that this improper 
name has also involved an improper conception of the matter, to wit of good 
citizenship, as we rnight explain more fully with arguments, if it were not for 
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Politire. ft :l5urgDerhdtfJept I gJ)thjch WV bat mrt 

rcbenen· b~teiltr foubt muegen l.ltrclarenl . 
ttn waet on~ boo~nemê mtt en t~ tJt 15Ut;; 
gbtrhcbept rtlf~ / matt alletn bet :l5ur­
nfJerlidt lebtm te btCc~~ijben. ~tn lart­
fttll/ al.s ile ttnterinnbe btllatt onber be 

. g!)tCcllidtlle/ arfJtbatrlltl ofteboo~natm~ 
~nftocra- nt; be~ lanbt~; fo ill * 1Doo~namthc!Jtpt9 
~l;~cifS fo~m. ltn{tatnbe allt aniltt/ alfoG Cp * af,: 

· tOllllltn bet bObtfcfJ~eben fiju/ofbatr upr 
berfatmt wO~btn / tube bat befe tot on~ 
boo~nemen gbenoucD boen I rulltn bie la­
rtn. ~u~ ban bepadt Debbenbt wat 

. fo~m ban rtgitrtnnbt.cp : foo i~ te weten; 
Politico. battet pber *25urgbtrl,icft perfoon betaltI 

bem te gbeboug~en na be teg!)enb.loo~bl$ 
gIlt fo~m bie be fo~tupnt obet ftjn woon" 
plattCe !tfieb~oc!)t beeft: III bolrommtn 

Monat- '" (ttniC!llJo~llbtpt/roo t(fer aUttnelidt een 
chia. ~o~ll onbcrbanicJ) te weren / tnbe ban 
Demoera. n!)ttn ~taten tt roeren: 3ll * cl5!Jtmetn;; 
UJ. bept/Coo fijnber alleenehch ~tattn te bo( .. 

genl fonbCt ~o~ll: lnbt .iltaetbo~llbept/ 
l!mitata. l~ bt 1i)o~ll innJn * bepadoe g!Jerec!)tlce 

lJept booJ te llaenl tn bt ~taten tntJe ba­
rtl alwatr te n!)eOendttn balt! batttt on~ 
tetbt bnfaften ban bren/ foo fcbantJditft 
i~al~ ban banbet / en btt trefit boo~llaen 
ban btrtl Coo terhrh al.f1 ban bie: '41rj~ wel 
watr bat tlt 1I)0~1l bp belen in meetbet an~ 
fltn t~ ban bt ~taten I ennt ilaerom int 

onrecfic 
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the fact that it is not our intention to dèscribe good citizenship itself, but only 
civic life. Lastly, when the government consists of the most suitable, most 
honourable, or most distinguished persons of the country, it has the form of an 
aristocracy. As to all the others, because they are species of those described 
above or a combination thereof and the latter are sufficient for our purpose, 
we shall ignore the former. Having thus defined what is the form of govern­
ment, it is to be noted that it behoves every citizen to conform to the present 
form of government which Fortune has set over his dwelling-place. If this 
is an absolute monarchy, one only has to obey a prince and not to speak of a 
parliament. If it is a democracy, one only has to follow parliament, without a prince. 
In a constitutional monarchy it is necessary to stand up for the prince and 
his conditioned rights and for parliament in theirs, in which connection it should 
be born in mind that it is as disgraceful to neglect the injustice of the· one 
as of the other, and that it is as honourable to stand up for the authority 
of the latter as of the former. It is true that with many people the prince 
is more highly esteemed than the parliament, and for that reason is sooner 
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onntbt ttt g~ebolp,n walt I rp~U!ltenlle 
ban upt/bat bf gbem~ente felben be fOJm 
J)aerberepgfien rtgitringfie hentl ten an~ 
ber~nbat gbift~nl (tallen/en ampttn/ ban 
bien hrbttlidter tt becommê fijnnan ban 
befel maer be * 15ura!lerhrfte en wo~btn Politici. 
buer bit noc!) buee nat beweegbt. 
~m ban cat tJe falie te commen/tup (ui;; 

len naer Af tetft int g!ltmeen rp~dten: ll&~~ 
. fentJe e~nig~e binittlanbtfcbe tlUift boa) 
. banben! enllt batmen gbenootfatct \.uo~t 
been ofbanller rijbe te fttefen / foo balrer 
boo~ al te anfien boebanicb be ttuillenbe 
partien fijn: 25p aillien Deen be gbemeen~ 
te watt/ Conbce bat eentgbe bet l.Uettehrfte 
regierenDe perrooné baet boo~Llonbe / abs 
tntum op~oec te JJmunller brue lan ban 
llcpben I bee 'lntJamtllen tot llImllerDam/ 
en biergbehjche I bit rijbe te bolgben iti 
bOo~ gbemeene regbd optnbaet onbur;; 
gbetlidtl tuant gbehjcft int ir ~ooftlllcrt 
beweren is I De ontJerCact bie !Jcm ttg!)en 
fijn obeebept aeltl en can bat/ onber fijn 
gbebiebt ftttrnbti niet'" 2.5urgf)erlicft be~ Politicè. 
gJ)tnnen/ban moet ban bupttn in cam:: 
men· Jf,matr bp albitn beptJe tJe twillenDe 
partien wetrelidtt ttgietbet~ tot Doofnen 
babben/ Coo ralmen be fo)nt tJet regiertn: 
gIlt met pbtt~ bepadtJe macbt anmero 
Ittnl baerbeneben tJe Cafte bart Cp om tmi: 
atn / ban ttuddi goet btCcbept wttenDe/ 

~ 2 foo 
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helped in injustice, which results from the fact that a community seldom knows 
the form of its own government, and secondly thatgifts and offices are to he 
obtained more easily from the farmer than from thelatter, but the· good 
citizens are moved neither by this nor by that. 

Ta come to the point, we shall first speak of it in general. If there is same 
internal discord and one is forced to take sides, it should first of all be 
considered' which are the dissenting parties. If one of the two is the community, 
without any of the legitimate governing persons standing up for it, 
as in Jan van Leyden's revolt at Munster, that of the Adamists at Amsterdam, 
and the like, as a general rule it is evidently bad citizenship to follow 
that side, for, as has been proved in the second Chapter, the subject that 
revolts against his authorities cannot do so as a good citizen while he is 
living in their territory, but must enter it from ·outside. But if bath contesting 
parties flre headed by legitimate rulers, one should consider the form of the 
governrilent with the limited powers of each of them. and besides this the 
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10 Het Burgherlick 
foo falmen ben gljenen tegbenaaen I bae 
tegben fitn eebt ;- tie goebeUltttrn i b~pbe:; 

Mateiia. ben/ampUn(ttlant [uldie "'nof is gbernet;:; 
nelick bt otrCahe ban roobanrgfle beroer:: 
ten) tutl beranbrrenl oft gbebeel Ulec!lne=, 
mtll/ tnfJe bie tegtetberS toebatlen lint 
(u(crl bolgbenbe !laee eent / bertbermtn. 
~tn ban tweldt bp gbeltidtenis te fp~e;; 
hen/ gbenomen bat nen ~ertoeb ban lOl': 

. negte Qe fO~,m ber regteringbe tUiltJe bet;:; 
anberen/ boo~ hem riemenbe fün ~enaet 

. af te retttn I tegben~ baer tuille / ehbe in 
bunlteber plattCe gbeeftehelte regieringbe 
te biengben /. biemrn lnquifttte noemt: 
jllu been wiUenbe albus baniler tuterenl 
en banber ban been niet willenne gewent 
fijn/tgf)eraect/neem irk/ tot een openbare 
binnelantfebt t\Uill tU(fe!Jen nen ~ertocl) 
entJe ben ~enaet: ta~ag!)e bormen ftrf) 
(gbtnootratct JljntJt fJeen oftJantJer rÜfJ~e 
te !tieren) bier in tnagen Cal ~ l!}oo~ al/men 
fiet nat bl' fo~m ber regieringbe ~taet;:; 

R cipubli' bo~llbept lP/ alUlaer bet brltpt net ot clV!Je; 
C~. ml'enfafte / g!)ellelc i~ in bantJen ban een 

l!;)ertocbJmec een ~mtltt btntllen~ bem; 
baerom Uldclte fijtJe ban 'beptJt fJe ontJer j 

Caet tegf)enllaet/ bv ftaet rUn oberbe~1t te: 
gben I bie bv ter contrarie alle eere rnbe 
onberbantcb~pt fcbulbicJ) ia / norfJtans 
ban fulthe twee quanen bet mlnfte te bol: 

politica gben / i~ Oe * 1.5urg!lerlicftt \\leeg: ~m 
weldlt 
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matter in dispute, and if one knows this weU, one should oppose the one 
who against his oath wants to change the good laws, privileges, offices (for 
this matter is usually the cause of such disturbances ) or abolish them altogether, 
and support those rulers who, according to their oath, protect them. In order 
to speak of this by comparison: let us assume that the Duke of Venice wished 
to change the form of the government, intending to depose his Senate against 
their will and to replace it by a clerical government, which is called Inquisition. 
Now the one thus wanting to expel the other, and the other not wishing to 
be expelled by the one, I suppose this leads to public internal discord between 
the Duke and the Senate. The question is how one is to behave in this case 
(if one is forced to take sides) ? First of all it is seen that the form of this government 
is a constitutional monarchy, in which the conduct of the coinmonwealth is placed in 
the hands of a Duke, with a Senate by his side. Therefore, whichever of the two sides 
the subject may oppose, he opposes his government, which on the contrary he 
owes all homage and obedience. Nevertheless, it is the way of a good citiz.en 
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Leuen. 2. t 

tuelcfte,tt tuanbeltnl men ral be ttbentn 
ban bepben fljben oberlUegbm in bertt 
bougfJen ! <t5f)enonlen bat be ,f)enaet 'al:: 
bu~ (egbt: '$oenmen u inbulbe / gb,. 
J)ebt gberl.Uo~en / ottbet anberttt I be te:: 
gbettU,Joo~tttgt fo~m bet tegiertngbe niet 
alleett onbetanbert tt laten/ maer bie mct 
aUe bliet tlOO~ bttanbetingfle te btrcfler~ 
nun. maet op ben ~ertorb antwoo~t :' 
jelt bebbe ooch gbtrwoo~en enbe g!jphe:t 
bet met mp / be l.~oomrcbe fterdtt onbtt~ 
banicf) tt weren / be felbe bebedt on~ nu 
foobanige beranilerlnge te maki/ baerom 
bet waet tegfJen onren tebr bat fulcr niet 
en glje(c!JieDe: 'IDani:Jtt feggben bitt oP/ 
barmen int fU.leertn niet foo fur tn moet 
lteten op De blo ort woo~Den (DIemen gbt:=t 
mtendtdt tot bttfcIlepben bttudttnin~ 
g!Jen D~aepen can) al~ opben etttbOubi:s 
glJen fin ban Dien / weltht tot ruldte on: 
betbanicbept niet en llrerce/ want bat tup 
ont4 fouben moeten gl)ebougfJett na bUil 
belltl! tnboubtntJe te fr!}eptJen upt onfen 
llattl b~p.bept/ tere tnbe goet / tnbt bem~ 
lieDen tfelbe a(temad ober te «beuen! !Jet 
llrijt uglJtn rgl}tmeen gbeboeltn. UDant 
f)orwd {) e ,!>taten ban ~patgne fade,; toe~ 
nbelaten gebbenl ti~ nu met groot berou 
bantJe onl.loo~fic~tigIJt af'«btftrlbe/i)ie int 
beg~in footJanicb einile niet en brrllJacb~ 
ten/wattmei:Jt Cp oocft an aUé tegiertJert: 

13 3 fulcften 
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to follow the least of these two evils, and to do so, one should consider the 
arguments of both sides, as follows. Let us assurne that the Senate says thus: 

When you were invested, you swore among other things that you would leave 
the present form of the government not only unchanged, but that you would protect 
it zealously against change. To which the Duke answers: I have also sworn, and 
so have you, to obey the Roman Catholic Church. The latter now orders us 
to make this change, and therefore it would be against our oath if this were 
not done.· The others say to this that in an oath one should not heed so much 
the bare words (which can usually be distorted into different senses), but rather 
their simple meaning, which did not imply such obedience, for it is contrary 
to the general feeling that we should have to conform to their command, to 
the effect that we should eliminate from our state: liberty, honour, and 
property, arid surrender it all to them. For although the parliament of Spain 
has consented to it, it is now greatly regretted by the imprudent deposed body, 
which in the beginning did not expect such an end, and thus they hold such 

\ 
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21. Het Burgherlick 
rulditn Cpttgbef llbeb.1o~ben (ijn / bat 
gf)ten ~tattn ban tauben ntrgtn~ tot fos 
banigbr btranbtringbe en btrllaen; baer~ 
om Co \.Up llbtCtpt btbbtn; ben Cin banilen 
eebt onCee ontJetbanicbtpt en \t1a~ niet tot 
rulr~:4li)en fl)ntocb b.1ilur contrartt~ ~n 

Argumell gbtnonttn bit be *.llrijtreben~ ban \Uebe~ 
la. fijtJtlt tt weCtn/ti_ optnbare iJAt tJt ontJtr:: 
Poliric~. 

Politicis. 

felet/ om '" l5urgberhdt te boen /.f)tUl b~ 
tJen.,!)tnatt (oubt ntotunbougbtn. 

jfleemt anilet boo~beelt anile binntlant~ 
rrDt twill tu(fcIJtn tien ~tattbo~lt jf}cro/ 
tnbe fijn meOtrtg(etiltr~ ne ~taté of ~t$ 
natt ban 1aoonte I alwatr ben {lanne! foo 
berrt quant / bat tJt ,i)enatt jf}ero boo~ 
biant berdatrilt; tntJl~ bern betotdlttliU I 
fao ~p g!)ecrtll![ltn tultrtJel tott~r boa t toe 
!1btgfittll'tlt te wo,tJen: j1)u alfo be rtgit~ 
tlllg!)e oniltt ilert tUlte gbtrocbt was/ bet 
betatmtJt bt onbtrfattn; bit gbenooOieJ)e 
blaren ttn rijbe te [tierenl be Cahe ban bun 
en banbtr te oberwegen/ wtldtt b.1a~/bac 
j)tro bU!'ten fIjn paltn trtbtnbe Ibtn .at:: 
naet fijn lluberegiertJer, btrtJ~ucte / allt' 
boellbe na fijn quatt g!JtballtnJ ronber op 
wttten te fcDalftn/ bie banber alS rttJ)te· 
boo~ftatlttJea:d btftDtrnttJen; ~atrom be 
onDeefaten Dit fiaet bpbé ~enaet boucD~ 
ben / enbe tegbtll Jflero lltlDtn / tuo~btn 
banbe ttbartn * l5utg~etlit&e I GbeacfJt 
be ntbu rijbe ll!JeCOltn te Dtbbtn. 

4 e Hooft-
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a mirror to all mIers that no parliament of any country consents to such a change. 
Therefore, as we have said, the meaning of our oath of allegiance did not 
tend that way. The Duke holds the contrary. Now assuming these to be the 
arguments on either side, it is evident that the subject, in order to behave as a 
good citizen, would have to take the side of the Senate. 

Take another example from the internal discord between the constitutional 
monarch Nero and his co-rulers, the parliament or Senate of Rome, in which 
case the matter reached the point where the Senate declared Nero to be an 
enemy and condemned him, if he were caught, to be flogged to death. Now 
because the government had been established under these two, it behoved the 
subjects, who were obliged to choose one of the sides, to consider the case 
of one as wen as the other, which was that Nero, exceeding his powers, 
oppressed the Senate, his co-rulers, doing everything according to-rus evil pleasure, 
without concerning himself about laws which the others, as righteous defenders, 
upheld. Therefore the subjects who took the side of the Senate and opposed 
Nero are considered by experienced citizens to have chosen the right side. 
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4c HoofHl:ick hoemen hem inde re-
gieringhe Burgherlick dragen tal. 

D ~ gbclettbt nb aren ":lDurgerIicfit/ poÎitici. 
boubent baerboo~ / bat tcn bie bem 

tot be rcgtermgbe begbetft / of laet !lbc.: 
~~updten/ beboo~t/Ont bent 15urgbtrlidt 
te tonnen b~agbttl! boo ~ al te tutten/ enbe 
g!JtDuerelick te gbetJencfun / bat be gbe~ 
mtente bellaet/ upt menrcJ)tn too wel rt~ 
gtertnbel al, gberegitrbt I ban berrcbtp;:: 
ben finnen entJe gDenegJ)entbtben / betn 
contrarte banbtr / welcltt altramen te bt:: 
fiagben/ enDe alle~ ban paffe tt boen Ion:: 
mnegtlidt tG. Want tnt ftudt banbe 1,t~ 
hgie/ tgbene belt tenen boo~ bepltcbbom 
tert/ enbe alG eobt b~tell/ batr b,lijft ben 
anbtten rijn rcfiimpehchlb rpot mebt; jin 
1f ~ttttrcbt Caken! Deen betllaet COt oo~lo; Ciuilibus. 

!lOe I banbcr tot paep~ I bit aebt noobttb 
rcfJatttngben enbe g!Jemeene oncollen tt 
botn / DeCe i(ftr ttg!Jen : .lnber bougben 
bat met tuttn bet be regtertJtt boubt / bp 
btbatlt ben ontlanc(l enbe b,ut ban ttn 
groote mtnicbtt ;]a nitt tegbtnllaentJt 
lUl <0obb~tcrentJt / gl)ttrou / tnbt retfJt:J 
betrbitfJ watt/rullen bem nor{JtanlY Ct!Jels: 
ben bOo~ een ~obnaftetaet/lal1tberratJtrl 
enlle bief bet glJemeene ntibbtltn / tu elekt 
ongbtballen tetnematl oncbliebehrh fljn; 
bel (00 11loet ~pre ban te boo~en l.lttwacO~ 

l6 ~ ten/ 
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4TH CHAPTER 
on how one should behave as a good citizen in government. 

Learned and experienced citizens consider that, in order to behave as a good 
citizen, a man who is to take part in or to be employed in the government 
should know first of all and constantly bear in· mind that the community 
consists of people, rulers as weU as ruled, of different views and inclinations, 
one .contrary to the other, and that it is impossible to please and satisfy them 
all at the same time. For in the matter of religion, what one venerates as 
sacred and fears as God, another flouts at in the most scandalous way. In civil 
matters one will decide in favour of war, another of peace; one considers it 
ilecessary to exact tributes and general payments, another is against this, so that, 
whomever the ruler sides with, he incurs the ingratitude and the hatred of 
agreat multitude. Indeed, notwithstanding his being righteous, loyal, and just they 
will yet brand him as a blasphem~r, a traitor, and a thief of the national finances, and 
since these misfortunes are altogether inevitable, he must expect them beforehand,· 
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24 Het Burgherlick 
ten I op batCe Coo bickullltj Cp tonlmftll 
bent inbebtbttningbeftJn~ ampts met era 
beroeren/ noc!) fiin ttjt en boen l1erhefen 
nut (ttJtJtn ) kermtn I ttlbe bent ft brd".:: 
gben ober be ollbillicfJept be~ gbemeene 
bolcJ;1 nlaer bat J)p in bie plattCt/ l.Utttnbe 
CtdcJ; flJl1~ llaet~ ... onrcbtpbthcke ande­
btngfJe Ct werenl met ttn g~ert1l1t g!Jreft 
obttbtndttn nhub alle ongbebal1en te 
boo~comnttttl enbe ftJlt ampt/fo bet! bCnt 
nluegOdirft i~ / reeIlt.te btbienen. ~it~ 
int gclltetn g!Jtfeptitl1att om tJan bit~ bt:: 
fonbtthcker te rp~tkttl/ fo t~ te wettlllbat 
bt rrgictbtts ftJn 19o~atltl of ~tattl1 / of 
Irbcll ban Ditn. tet 1l}o~llelt regietell met 
~tattn I al~ tnbe ~tattbo~lllltpt;oftt al~ 
Ittn/al~ tUbt'" ~tniebbo~abtpt; enbt gbt~ 
rarten bart toe / of beur beddefiNgfje mtt 
boo~gatllbt btrlnacb/ of b~Ut trfarbtlr.~ 
J]tpt ofbeur gbetutlt, fr!u om ban bterllt 
roo~tc ttrlt te regg~en/ pemaltt tot ,i)rart== 
bo~L1: g!Jeco~ttt CiJltncl fall ter !lp bem ·Iart 
belleftig:ctt/goetJe Ittnni~ bttepfcDrn ban,;; 
ben ttabtn1.l.l0o~bigtJtn ftaet be~ lantJt.G/ 
til mt berll~at~ g~etn anbet punttn toda::: 
ten/ ban bIt OP niet alleen mettt nlonllel 
nlQrr oocft ban gantfe!Jtr J)erté l1oo~ bent 
nutut te ontJetboubrnJ\a lieurt ben aaet 
ber rtgiering!Jt tt loten / ban int nuntlt 
batt rrg!len btndttn tt botn / \Uant Dot~ 
wel g!Jtbeinll~ept fomtljt# baet plaetfr 

Deeft/ 
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in order that, whenever they come, they may neither disturb him in the 
discharge of his function nor cause him to lose his time in wrangling, groaning, 
and complaining about the unfairness of the common people, . and that i[lstead, 
knowing that this is inseparably connected with this office, he may with a tranquil 
mind reflect on how to avoid all misfortunes and to discharge his function to the 
best of his ability. This is a general statement, but to speak of it more in 
particular, it is to be noted that the rulers ar~ princes or parliaments or members 
of the latter. Princes govern with a parliament, as in a constitutional monarchy;' 
or alone, as in an absolute monarchy. And they come into power through e1ection 
preceded by a treaty, through inheritance, or through force. Now to speak first 
of the first kind: when a man has been chosen as a constitutional monarch, 
before his inauguration he. will require good knowledge of the present condition 
of the country and in the treaty will not permit the inclusion of any points 
beyond those which he intends to maintain not ·only ostensibly, but also whole­
heartedly. Indeed, he will abstain from government rather than propose to do 
anything against it, for although dissimulation is sometimes in place, in this case 
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!leeft/ boc!l i{rc in beCen gbtballe- n4lutfc6 
onnut / enbe mer allten oprnb,ut onbut~ 
gberhdvnlaet ooek onbequalllt mlbbd/ 
om te g~traltetl totttt g~rut bart J)p na 
tracfit ; te bleun / tot btrmtetbeting~e 
ftJn~ gortD til g~tbitt.s.l. "®t reben l~ bere: 
'ltl cant bpbe gbtmrente beur beb~ltgDtJI 
belt gbdaet / etn altbet bttlttotbtn ban 
J.)rlll boen ~ebbtn / ban ftjn inwenbigJ)e 
utepningf)t i~1 DOCJ) CAO ftjnbet· onbtr be 

_ ~tattn altijt ttnigbc I lllddtt nut J)em 
ilagbchc~ btthtettnbe / tttbt (ettenbe op 
al ft,n bloo~ben enDe bltrdttn/Cien ttrtlont 
ftJn inntrlid. gOemoet / ttlldck fp beftcn:: 
ntnDe/tnbe merckenb~ battet llreet tot ep:: 
gf)rnbatte / tubt betmertbtringbe fijn, 
'"btpatlbt nlac!JtlltlUdch fOl1t1er btrntin:: Limitat:r. 

beringt banbt bart niet gbtCcfiitn tn ranl 
Ilet l(fer nutJe gbttJarn j rp en olltfelU1DcI1 
!ltttt niet allttndith fijn btgbeerten/tnaer 
l1etJ)inbtrtn fijn boO~ntntm watt Cp con~ 
utn/ bermafttn bent lltl bUll upttrllt btt~ 
meugbrn/ bp banbet tegittbcr~ / til boo~ 
be gantfrDe gbenteenrt/ tnberbougen bat 
aUe ft)n annag!len tJatr na ol1oiriltnthck 
totgartl/ crhc~t J)p ptt met lift ofte gbtll 

welt/ (lp befitttt onbttreltttt met b~tert ril 
onrul'te. jIDaer ten bit ur contrarie Jutt 
ecn onbt\l.1taf)eltdt boo~n,nlen / -altiJbt 
ttac~~ in rrJn -If palen te bhJbtn / bit niet LimitibflS~ 
ltintrcJ)eltch (atenbe bttrO~ten / noef) nut 

23 j g!lewdc 
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it is entirely useless, and not only evidently unclVlC, but also an unsuitable 
means to the end he is aiming at: to wit, increase of hisproperty and territory. 
The reason is this: Although by a deceitful face he may cause the community 
to asswne him ,to he different from his inward intention, in the parliament 
there are always some people who, daily associating with him and observing 
all his words and deeds, see at once his inner mind, and when they recognize ' 
this and perceive that it aims at his own profit and at the increase of his limited 
power, which is not possibIe without a decrease of theirs, he isdone for. They 
not only denyhim that which he desires, but prevent his intentions wherever 
they can and slander him to their utmost before the other mIers and before the 
whoie, community, in such a way that all his enterprises accordingly fail; when 
he gains something by guile' or force, bis possession of it is insecure and involves 
fear and unrest. But when a man, on the contrary, with a firm intention always 
tries to keep within his limits, neither weakly allowing them to he shortened 
nor wanting to broaden them by force, holdingthat without this no proper 
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26 Het Burgherlick 
g~t1tltlt 1\liUenbe brtb~ttbtn I atIJtenbe 
Conbtt Culc;r obetn ret!Jtt gfJenuent bltl:: 
1141ert tt tonnen benttrfhrbr wo~ben/D~_tt 
btnlltn bun De ~tattn an ten btrr~htrt 
13o~l1 ggeroebt tt Weren/ Cp 1.lernttttberen 

. blCltl.1.1ib.l fijn n1aebt et. !Jbrbitbt upt batt! 
tpgen wille/betrouwen en be gOeben bern 
{onDtr ftJn bttCouthl Conbte flJll moeptt/ 
tgbtnt anbet btut btgbeertenltnbe groo~ 
ttn arbt!lt ni tt crijgben en connen ; gDt::­
hjtkmen bat beur bed oubt boozbtelntn 
mod)tt btlllpCen / ten waer bt nieuwe en 
fJeel berrcfJtl fdful btrt (anbenl ru(c~ gbt:: 
1l0lltb bttupcJlt !Jabben. tr,et gatt but 
nltbt gfJtliJcfi met onre (cOabublel tudclie 
batt nabo(genbt lttbamcn ontblttt/ tnne 
!laer onCl.lhebêlle t1~l.lolgbt.J."J}atr om bat 

. btt t9o~lltn Cebabelidu plupmllrtjrktrs 
beft rabe anntr~ bertlaen / Coo leut onS 
mtrcften \Uat btmlien tot batr oo~blare$ 
rit nfJemetntlidl bctueegbt: ~p flen nt~ 
eo~ll~ groott (tatt I fl,n (troot nagf)t; 
l10lgb/ènbt bt upterlidtt tert btemcn benl 
anboet: matt weber ter contrariet bat !J!l 
onbtrbanief) mo~t fijn bet bdlupt fijnbet 
~Ctlttn I tbldtk ronltiJt~ petfoonen fijn 

~alitate. ban tlttnber * gbenatntt/ al~ cooplitbtnl 
4111baebtBltben / of rulelte aUIer beur !Je 
.fo~tupne tot rtgterbtr~ Dt' lanbU~ gJ)t1 

rotbt fijn: ëi9tt tJtrlektn bp bet anber I 
lJUnn bun tt gantec!) onbtllirb tt fijnl nit 

tn con:: 
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general welfare can be furthered, the parliament finds that he is areliabie 
prince. It of ten increases his power and territory of its own free will, entrusts and 
gives to him without his request, without his effort, what others cannot obtain 
by claims and great insistence, as might be proved by many old examples if it 
were not for the fact that the new and quite recent ones in these countries 
had· shown this sufficiently. It is with this as with our shadow,which flees 
from bodies following it and follows such as flee from it. But since mischievous 
toadies fiattering the princes view this matter differently, let us note what it is 
that usually prompts their flatteries. They see the great state in which the 
prince lives, his great retinue, and the outward homage paid to him, but on 
the other hand observe that he must submit to the decision of his parliament, which 
sometimes consists of persons of lower quality, such as merchants, crafstmen, or 
such as owing to Fortune have· come to rule the country. This in comparison 
with the other things appears to them quite unfair, they cannot stand it, and 
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en eonnen Cp nitt IiJlltn I tube tbtn al ofc 
Cp tliet en willen; Culc~ tJt tpgtnCcDap ban 
~taetbo~llbert~ fo~m te weren / tnbtal 
oft bun onbdunt watt/ battet onnetDout 
fiJn~ llaet,9 banbe gf)enteente quame / Ceg j 

g~tn tot !)em:0 4Óbel1abe (aet fJaeç Cd:: . 
ben tt groott deenic!Jept anbotn / wat i_ 

. Cp anber~ ban etn btenacr ban befe aetfJte 
. hebtn I tgDene tJcur ~ betCoedtb~iebell an libellos 

19 c0benabe felf bicfdl.ld~ beg!Jeert b.10~tl fupplices 
baet latt gIJp IJemheben op raetnagfJtnl ~f Reque­
btRupttnl enbe banbtlen/ na bUll g!Jtlit~ en. 
bt":~oo Cp tot iE) 4Ö!Jenabe Ceggben ttptl 
Dler/ treet baer/ bOtt blt/ latt bat / fp llbe~ 
llouebter Darr toe al# Demhtbtll &ner!)t; 
~dter idt watr litbtr telt Utebt b~p tbd:: 
luan; met btbd ober nlijn page I nan ttn 
ii)o~1l / in fulclt fcIJtjnrel ban blijbept / tp~ 
!lOentlitktr Oabernte fijnbe; ((ptu~/1tltt;;: 
anber I QtEfarl tube !JaerA1 g!Jdijdtt / fJeb lll 

bent al anDer, gbtbaenl niet rontIer groot 
lof/ boo~fpottl tube wtlbaren; fulck~ rou:o 
be ti 6f)cnabt nabolgIJen • 

..!>iet botIJ Doe beTe mtnCcfJtn rIeD Ctlf, 
fle!Jan!)tn; In fJart onburgberhcft mtrbtt;: 
tiant/ tnbe bnt bttlag!Jtltcfier il/ boe be 
~o~lltn batt btur blCUtutl,9 bedept tuo~:= 
benl niet allrtn tot Jjaren groottn ac!Jtet~ 
bedel ntaer ooeb tot ontull enb' ,Uenbe 
ber gantCrD' gIJcmttntt. J1l)et fu(cue rt;: 
Denen (egtmen ben t,ertocb ban ~lenConl 

beur 
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as if they did not know that this is the characteristic property of the form of 
constitutional monarchy and as if it were unknown to them that the maintenance 
of his state was due to the community, they say to him: Your Honour lets 
herself be humiliated too much; what else is she but a servant of these simple 
people? What is of ten asked for by means of requests addressed to Your Honour 
herself, you leave to them to deliberate, decide, and act upon as they choose. 
If they say to Your Honour: travel to this, go to that place, do this, do not do that, 
you conform to this as if you were their servant. Truly, I had rather be a 
simple f ree nobleman commanding my page than a prince with such semblance 
of liberty, which is more properly slavery. Cyrus, Alexander, Caesar, andtheir 
equals have all done this differently, not without attaining to great praise, 
prosperity, and welfare; them Your Honour should imitate. 

See how self-satisfied these people are in their uncivic' misconception and, 
what is a greater pity, how princes are of ten seduced thereby, which results 
not only in their great disadvantage, but also in the unrest and misery of the 
whole community. With such arguments the Duke of Alençon is said to have 
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18 Het Burgherlick 
beur rijn quantn rart betuttcbt nDemtr!l 
tt fiJne/ tot be ollburnberltclte oberbalhn;: 
g~e bet ~tat ban '~ntwetpen: ~g~ehjc;r 
ben ératfban 1!.tl1ccfter / tot ne obtrtrc~ 

Limitum. bingbt fiJnbtr * palell III tr,oUanbt; tnaer 
wat btrbolgb baet upt been rn banbrr 
weberboer I i~boo~ pber openbacr nbc' 
noucb/tn al Dabbet ter cótratit tot baren 

Hoc per ac groottn boo~bede beter gbduc&t(*twdcft 
cidés, illud bp gIJebaUe foube fljn! Det annet i~ beur 
pcr [eo rleb rdf~) foo ill openbaer/ onburgberhcft 

tnbt oneerlttlt te weren. fllacr wat foutJt 
ttnerbartn' 1Bo~tl an. (ulcht oo~blartr~ 
ultuglJen atttwoO~btlU 4il\it! 40l)p bet$ 
beugbbtt lltnrt mp I botn uit eedt gbc .. 
rocbtc all bere lhut/ Ultldtt gIJp nu ltabcr: 
nttnoenlt/gbv Debt ti ban bttblift m 1111Jn 
ongJJelltll. ~fn anberen/ be fo!nl bet te' 
gittUtgge brfes l~lllbtS / el1tlc bt punuell 
bV on~ onbtrtt,Jdumt enbt bcrWo~tn/Ciin 

Dilemma U beltent of onbtltrnc : ~oo fp U brlttnt 
oP. ~uyts fijn/ gbV (oniJtdlt tegficn ~oiJ en be men:: 
~r1C re- fcbrn / 1.Udlcnbe tnbe rabenbt bat lek lJe 

en. rdbt obtttrctle ugbetiucbt / rebrn I tnbe 
trouwt: jJ]laer ftJnft- U onbelttnt / Coo ill 
ban u btuafe bermttent{ltpt / een19o~ll tt 
raben in tnngbcn iJlt gllp niet en btrtlatt. 
Jmtt befe tnOt ber gllehjche ttlJentl1 ben 
plupmftrljdters btCcfJepnrtlbe/ tn brrdJa~ 
ntentJe/ tn fal neb (dftut't alleelt orttlaftctl 
enne beb1iJben ban !Jan bern~ltnge blrp:: 

nlgbelll 
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been induced by the bad advice he received to undertake the unCIVIC assault 
on the city of Antwerp, and similarly the Earl of Leicester to exceed his limited 
powers in Holland. But what consequences this had for each of them is sufficiently, 
evident to everyone, and even if, on the contrary, they had, to their great 
advantage, been more successful (which would be an exception, the natural 
course of events is the reverse), it is clear that it would have been uncivic and 
dishonourable. But what might an experienced prince answer such flatterers ? 
This: You rejoiced with me when first I attained to this state, which you 
now call slavery; you then rejoiced in my misfortune. Secondly, the form of 
the government of this country and the points subscribed and sworn to by 
us are either known or unknown to you. If they are known to you, you are 
sinning against God and men when you wish and advise me to transgress them 
against right, reason, and loyalty. But if they are unknown to you, it is foolish 
audacity in you to advise a prince in things which you . do not understand. 
By answering and sharning the arguments of the toadies with these and 
similar arguments he will not only rid and free himself of their annoying 
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Leuen. 29 
i"gfJenl tltaer ooen eengoebt luecb btrtp~ 
ben/ om tt gl)ttatttn ttr faem tnbt * thlttl Elfdtum) 
bie een g!Jec02t1t ~taetbo~ll beraemt.· . 

-Q!gl)rnt tot Oirt tot «~erept Ui l.1anben 
{tbeco~tn bta('tbo~(t I f,tl iJellt oodt alfoo 
lJcrllarn bannen erfac{)tigl'n : ll!:lant g~e; 
lijck ~Jel1t tne moer ghebougben na bt bt­
ftuozen punten Df~' llcrDlélr!Jn upt tJedtit~ 
fmgljt c.Ómcnbel alfo bere na De befUloren 
punten upt fiJn erfachtlc~ept rp~upttnbt. 

lnngacnOt ugirrmglJen beur gfJel.Uelt 
bcrrrraDen/alroo fp «beralttn tot ecninDt . 
fo~nl bet" afeol1lllett bacrJlttr afgbc!Jan~ Specierum 
belt l.UO~t I lur berllarn be rtgbtlen bet 
felbe boo~ roobamgfJe tt berl'treelten. , 
~u om banbe" .. ~enicbbo~ll tt Ceg~ Monarcha 

nDenl foo lfl te tutttni tJat JJortutl uptb~e~ 
Ittnbe (lramrc~ap/ 1100J ptgfididt etn rttr 
rcfintJrhrlt «bel)~Hlt I~ I i)ocb dIe inDen 
cteCtttc!Jbozft altJcrrd}RtJtlic:rt / obcrlllitJttc 
be~ gramfcgap.s '" Dabttt/upt bertn hebu::: Effcéb, 
ticker bolgflen conncn ban ul1t bie; be otr~ 
Cake tg/ bat al baniJer prll1ant ll~eertlllald 
ben ct>raetbolft fiJn ~taten/ tnbe ddt tJer 
.atautl t«bebtd licIJaenll tmelert bemht~ 
ben belet I iJe b,tbtn l)acrber «ramfc.bap 
int wcrrfi te bnrbcn llellen; mart fulcltt 
berflinberingbe innclt ~enicbbo~l1: niet 
bltCenbe / ont bat J)V boben at utl batrbe~ 
nellen al(o be gtantfcbap te rtrlJt jt bepndt Dcfinicur. 
lUo~t/ een C01U uptfil1nic~ePtl foo bolgen~ 

net 
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flatteries, but will also pave the road to acquiring the fame and the real merit 
which becomes a chosen constitutional monarch. 

What has so far been said of the chosen constitutional monarch must be 
understood to apply also to the hereditary monarch. For just as the former must 
conform to the sworn points of the treaty resulting from his election, so the 
latter mustconforrn to the sworn points resulting from his hereditary rights. 

As to governrnents acquired by force, because they develop intoany one of the 
species here dealt with, we take the mies of the latter to apply to such cases. 

Now if we are to speak of the absolute monarch, it is to be noted that although 
wrath is a very harmful vice in anyone, it is most harmful in an absolute monarch, 
since the effects of wrath follow more readily from thè latter than from the 
former. The reason is that all those others fear some one, e.g. the constitutionaI 
monarch his parliament, and each member of the parliament the whole body, 
which prevents them from daring to realize the effects of. their wrath. But 
since an absolute monarch is not thus prevented, because he has supreme power, 
. and since moreover wrath is rightly defined as a "brief madness", the acts 
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Politicè. 

Monu. 
chio:a.. 

30 Het Burgherlick 
Der uvtfinnig~rnn enbe bullditntl11Jtt{'~ 
hen upt / lnelcfte fomwvlen op een upte 
tüt~ fao rcfi~icft~licllîijn/Dafmen ntet al De 
welDaDen fun~ lebtng bie ntet botten en 
can; maer inbee eeWitfiept boo~ ren W)tet. 
tptant bermaert blijft : ~aerom moet !lp 
uiet een beDaten boo~nemenl beutfi)n ep~ 
!tf)en tr~cfJt en beuc!)t/fijn gramft!)ap be:: 
twtnggen/ anberfin~ tiG onmuegf)elidv 
ja oodt be b~oomlle (om be OntebclicJ)ept 
beler menfcf)en bart f)v gbebuerlidt mebe 
!Janbelen moet/ al~boo~en gefepti~) bem 
in roobanig~en llaet alrut 1t l5ttrgfinht& 
te tonnen D~agben : ~tl.ldcft J!tepfet leu; 
guftu~ beur iJe etbaringfJe wel gbeweten 
Deeft/ luimt alfoo 1titbtnono~u.6 oir lof ne:: 
menbe ban JJem fr!jepben foulle / bv be:: 
Gbtetbt ban lItbenObo~o een gbdJtnClle~ 
UIG; tuddte fiem befe rp~eudle fcbanck: 
'lI1l1 gIJp u gramfcbap gbeboelt te rijfen/ 
ber!)aelt inwenbicfJ-a1 De letteren ban bet 
'ltl/:ll\/ llrl Ut gbp anttuoo~t ofte pet boet/ 
tttleidt ~ugullu~ foo wel bebitl / enbe 
In rulchen banch naem / bat fip lCtbeno;: 
bo~unl noeb een jaer bp bem bttJt blp­
ben: ~Îtt /!w nenbe fijn epg~en got; 
b1edi / tnbe be ongbebaUen bie bern beut 
onbebwongben gramfctJap gebeurt wa:: 
ttn : ~b.ldck pber tflenicbbo~ll totboo~~ 
bedt foutJe mtug!len Dienen/ om btm te 

. conntn watfittn tloo~ tJe * lleeni(bbo~ll; 
bepts 
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of madmen follow therefrom, which are sometimes in one hour's time so dreadful 
that one cannot atone for them by all the good acts of one's life, but retains 
for ever the reputation of being a cruel tyrant. Therefore he must with firm 
resolution bridle his wrath by his own effort and virtue, otherwise it is impossible 
even for the most righteous (because of the unreasonableness of many of the 
people with whom he must constantly deal, as said before) always to behave 
as a good citizen in such a situation. A fact which the Emperor Augustus knew 
by experience, for when Athenodorus, taking leave, was going to part with him, 
he wanted a memento from Athenodorus, who presented him with this saying: 
When you feel your wrath arising, recite to yourself all the letters of the 
ABC before you answer or do anything. This pleased Augustus so much and 
he was so grateful for it that he made Athenodorus stay another year with 
him. You see, he knew his own fault and the misfortunes that had befallen him 
through uncontrolled wrath. This might be an example to any absolute monarch, 
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Leuen. F 
!lt~t~ quabt tpg~enf!~ap/tt wtten U12ee:: 
b~ tprannit / welthe niet alletn onbut~ 
g!)trlidt en t~/ entle tot bertl~iet ber g!Je:: 
meente firtetl maer bern fdben fen bJou· 

. bic!) eUenbtcb leben boet IeptIen / beur 
tlten tlat be g!Jene bie ban beden geb~eell 
tuo~tl moeter ooch bed b~eertn.19oo~t al· 
(oo tie wetten om tie g~emeentt f!Jnl ban~ 
be1Ueldu~p een hbtmatti~/rooralbp(Ja 
al watt !lp Ccboon bob en be wetten) Die 
onberbanteb weren gbdijdt bt geringcte: 
Want boe fouben tlt ontletCaté tie wetten 
ttcfJt ontlet!Jouben / al~ ben beCc!Jermer 
rnbe boo~gangbtr bie felf ol.lertrut / lfln:: 
gatnbe be Caken tiet regtetingbe bie onbtr 
!lbten UJetten en fiaen! batbp baet in be; 
ntetaig~e tle,G lantlt' lt1elbaert / gbebenr~ 
IUntJel enb~ alS bOO~ eeuwtgbt turt bou­
brnbel bat be gDemtente ntet om rünent 
wille; marr bat !)p om tle g!)emeenten~ 
1.tlillt i~. 1l)oo~t foo bil beneben fijn llart 
ban ceeni(J)bo~ftbept; nor!) ermgbe anber 
fo~men ban ngteringbe onber bem bab~ 
tJc/llbelijrltt foobanig!Je lFto~ncn g~emee:: 
neheb gbebeurt/ «l.êllan tentgbe plauCen 
beCcbrrmbttr / ofte ~tattbo~(t te lutrtn! 
barr fal !lP rtgitren al~ 15 ercfiermJ) eer / 
alti ~taetbo~tl/ tnbe cllleenehek «(;1 • ~e: Monarcha 
nl(bbo~rt / ter plaetfr ba er fJp wttrelicrt 
~enic!Jbo~1l t~i want boellltl báclttutl~ ter 
tontratte gfJebeurt/ foo gfitrc!)ienet ntter . 

Deur 
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so that he might beware of the bad quality of an absolute monarch, to wit 
cruel tyranny, which is not only uncivic and causes unhappiness of the community, 
but also makes his own life sad and miserabIe, because the man who is feared 
by many must also fear many. Furthermore, because the laws are for the sake 
of tbe community of which he is a member, he must (even if he were above 
tbe law) obey them like the least [of his subjects], for how are the subjects 
properly to observe the laws if their protector and leader offends against them? 
As to the affairs of government which are not subject to laws, in those he 
should seek to promote the prosperity of the country, bearing in mind and 
considering it as an eternal law that the community does not exist for bis sake, 
but that he exists for the sake of the community. Furthermore, if besides his 
state of an absolute monarch he should also have been invested· with some otber 
forms of· government, as commonly happens with such princes, such as being 
tbe patron or constitutional monarch of certain places, he must govern there 
as a patron, as a constitutional monarch, and only as an absolute monarch in the 
place where he is tbe absolute monarch by tbe law. For although tbe contrary 
of ten happens, tbis takes place tbrough uncivic force ratber tban rel,lson, for 
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; 1 Het Burgherlick I 
beur onburgberli~hr llb,tWelt

l 
/ban mrt rt~ . 

ben/waneet tben ,0 bee l~/a IJ oft pemätl 
om barIJp untgf)e Uaben beeft / alle b~!1t 
lnenreJjen boo~ Oabtn wiltJe bOUbtlt. 

lIngaentJt ~taten of (eben batl bien/a(d 
tt«ltrber~ ban ~tebtn ofte plattCen/ ti, 
ttn gbtmun !lbtb~tdt/ bat fomnüge b.1tl~ 
llJtttns ongbtrec!Jttr!Jt rtjnbtl De b~P!Jt­
ben banbun naburen onrebchdt berb~uc;:: 
kcn/ twdclt alft Urcbt~ gbefebitt tot btr~ 
nleerberingfJe be~ gbeblet~ tnbe mad)tfjl 
ber ~ttbt ofttplattfe bidt bicnt" oftë rt:J 
gtenn I Cp arbetnt al boo~ terhdt / boo~ 
26urgber(tclt/ !Jart crbt wel gJjequeten te 
fijne/ en douche bebitl1ber.s baetfj amprs 
te wtfen :maer be fake wel ingl)cflenl JJet 
ill'er anbers mebt g()ellelt wane gbehlck 
een booc!Jt / Dit fiJn weefen rijrh maecltt 

. met geroofbe (JoetJen / De CdUe tueeCen niet 
bOOl en ftaet/ noeb fijn teil( te rergt en be::: . 
trac~t / ntaet ~etl ter contrarte ooer / oUer::: 
nuOts IJl) !)emlttbtn berepc etn quant 011;:: 
tnhcbt name; als te tuefen beftttetfj ban 

. !l~eroofoe ooeoen l um antltren blanOenl 
tuelrlte f)a~r fiacb wac!lten / om ubeUJelt 
met «bewde /. of btb~ocb mee beb)Ocb tt 
berg!JeliJen:1tlfoo ooch flllcke tegleri)er~/ 
fp bt(laberen baer ~tfbtn frbanbeltclit 
l)oochept/ enbe bianbehclte u"buttttt/llitf 
te beibtllbtren baerCe ronnen/ ja lltdituil~ 
tot oni)(rganck b~eng!Jen: ,lniJtt bougtn 

bat 
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this is· equivalent to the case where a man, because he has some slaves, would 
be inclined to regard all free men as slaves. 

As to parliaments or members thereof, such as rulers of cities or places, it is 
a common defect that some, being knowingly unjust, unreasonably trample the 
privileges of their neighbours, and provided this is done to increase the territory 
and power of the city or place which they serve. or rule, they consider that 
it is all honourable and civic, that their oath has been properly fulfilled, and 
that they discharge their office efficiently. But when the matter is properly viewed, 
it is different, for just as a guardian who enriches his orphans .with stolen 
goods does not stand up for those orphans and does not rightly perform his 
oath, but acts contrarily, since he causes them to get a bad and dishonourable 
reputation as being owners of stolen goods, and on the other hand brings them 
enemies, who await their chance to· render force for force or fraud for fraud, 
thus also such rulers: they cause their cities to gain infamous greatness and 
hostile neighbours, who thwart them wherever they can and even frequently 
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Leuen. H 
bat fcob4t1fgbe (acft rpullt banbe gbtn~ 
bit wtl\llettn_ onabtttcbtácbt fij"~ bat.: 
.tOt nt~t tll quiten / no(:~ ban ~tei)el1 
boo~ en {latn I matc flJn onburgbtdicke 
I11tpnftbtg!)e bnbftbtrd ban blen / tnbt 
lncltlUlb1rebabdidu OlrCc1ktn /ban mtte: 
brr ongbtballen btt baet upc rp~upun I 
tt\ brut bt gantCcbe ubemunft (trtelltn. 
~(tlbt ad ooek fao te btrllaen met bt u~ 
gltrberS/ btt bun ~tat beb~tjbtn/ban op 
te b1cngf)tn ~atr beboo~lidi bet. bn gbe~ 
mttnt mibbdtnlban Cp nocbtanê na "un 
,pgf)tn gbeboeltn in gJ)tJ)outJen rijn/alle" 
afCetttnbe met l1.1oo~btn fonber teben; 
bmtkenbt; ~etmacb mrttet gbebeel {Jdtn 
1l0t betwd / ira Cal m~n beronbtr .átabt 
bit p~OUrrlJt boen: mart (ulcr is quabe·óe; Ddinirle. 
pahngf)e bt~ Ploufftjt~ / ttgfJen be Ittre 
tnbe Cln btt oub. • ",pren / lJi~ bet bant Ph iloCo. 
~crli,b onr'btptleUck lldEltn. .. phorum 

fHoofdlickhoemen hem Burgher-
lick draghen (al inde Wetten die 
wy achten ons niet te verbinden, 
die twyffelachtich fijn ~ ende re­
ghen malcander {!rijden. 

T :J b ten gbemttne .. l1lurgJ)erliclte Axioma 
reg!Jd I bat b~m pi3er gbebougJjen politicum. 

moet na tie wettenl Die ter pla"e, Dae~ bl.J 
. ~ beUl 

I 
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ruin them. In such a way that such people (I am referring to those who are 
knowingly unjust) do not perform their oath and do not stand up for their 
cities, but are uncivic, perjured corrupters thereof and of ten the harmful causes 
of severa! misfortunes which result therefrom and are feIt throughout the com­
munity: The same is also to be understood of those rulers who relieve their 
city from paying their proper share of the common finances, whichin their 
own view, however, they are obliged to do, shirking their duty with words 
without reason, thinking: let the whole nation fare as it wil!, I wil! procure 
this profit for my special city. But this is an. evil definition of profit, contrary 
to the doctrine and the meaning of the ancient philosophers, who considered 
it inseparable from honesty.-

5TH CHAPTER 
how we should behave as good eitizens under the laws whieh we eonsider do. not 

bind us, whieh are dubious and contradictory. 

It is a genera! rule in civic life that everyone must conform to the laws which 
have been established in the place where he is residing. But because many 
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politicè. 

H' Het BorgherIick 
Dtln cnberb~ulJt/ ubttorJjt rijn. Jmat~ 
tam batttt bed wetten fttf Dn{dttt enbe 
twpftlad}ticb bebonben tuo~ben/ la barfe 
romttJt' ugJjen malranntt llrlJbtn / in 
fultfur bougben battet Onbtr!louben ban 
bUIl/ obtrtrebingbebol1 taanberl', ~oo 
rullen wp tenigDe llerfcuepbrn!JttJen tubt 
01tCafttn ban bien btrdautl / baet na Dt 
gbemtene ngbtl / J)om,tn bern in allen 
~ 13urgberltck b~agbtn Cal. 
~tn terfttn Co tI te llJetrWbat romtijté 

ttntgt tnttten gelltlt tuo1bf beur roi:Jani~ 
gf)t/bte geen macfJt en b\lb{Jf bit tt Ctfttn/ 
lUelcke tot getn gbtnouc!Jfamt gtb~tlprti 
ttfJerotbt "Jube / nitmant In betbmbrn. 
~tn anbettn roo gbrbturrt batre ndj~ 

btn ttgtn !)act oppttwetttn ban etn boo. 
ober .'t trap / anbt 111dcke De onberfattn 
niet ubtboubrn tn flJnA1J:ral'ptn Der WtC:! 
ten \uo~tJen albu~ btrllatn: 1!.att Dn~ tót 
boo~bteIt nemen Dt 1genenieb.t'lt j))rDtt:l 
lantJen/ mten# ingJ)tfrten_ / al~ ttn gbt~ 
nuenu o\.ltrtoll1nttn ftJIt tot fefter wetten 
tnlU gbtmetnt ttgbelen/ nart fp bun allt 
na gbebougen tnbe alt berblnbtn. 2l\ene;:: 
bens bert/ foo Deeft ddl btronber1!anbt:l 
(r(lap / al~ Il)ollanbt I 7Zetlanbt / Il~itr;:: 
lanDt ttc· notb fijn tpg!)en regfitlen / bie 
tldt bern boo~ftelt na bat fiJn gb~{tgDtnt;:: 
fJtpt btrtpr'~t / bOC!, fp nlotten rulc~ ~ 
ftnl batre met tn ilri)btn tt1l~tn '!Jatr boo~ 

gIJet 
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laws themselves are found to he uncertain and dubious, and sometimes even 
contradictory, so that observing the one is offending against the other, we shall 
state some special cases and their causes, and then the general rule as to how 
one should behave as a good citizen in all cases. 

Firstly, it is to be noted that sometimes certain la~s are enacted by such persons 
as had no power to enact them, and that such laws, not having been sufficiently 
enforced, do not bind anyone. 

Secondly, it may happen that they are contrary to the laws of a higher 
authority, which the subjects are not obliged to observe. A hierarchy of the 
laws is to be understood as follows. Let us take as an example the United 
Netherlands, whose inhabitants as a community have agreed upon certain laws and 
general rules, to which they all conform and which they engage to follow. In 
addition each separate province, such as Holland, Zeeland, Friesland, etc., has 
its own rules, which each fixes according as its own situation, but they must 
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Leuen. .;) 
. OJ)tr rtgfJtlen/bet bOo~l1ombt 1DttttnicfJ:: 
bt ~eberlanbtn:.!>gbchjr~ O:elt ban vbrt 
,!>tat bIet lanbtCcgappenl aid 'eelf onbet 
~ollant/ ban epgben keurtn tnbt rtgbe~ 
tent na bt nootdidt~rben bIt !)atr ont~ 
moettn/ meut Cp tlllllogbtn bart Opptt~ 
regbeltttl alg bie ban @oUallbt / tnbe bet 
lLlereentcbtae ~tber(anbrnlhtet contratte 
fijn: OOplJtt (OP bat wV totttt :t letgflile Indiuiduii. 
commen) Co llelt pbtt 2.5ttrgJjet ban 'i@df/ 
fijn rtgbtlen ober be gbene blt onbtr bem 
natn / RUt Iltnapen / jJlf)aertttt / enbt fijn 

. Dupegberin / batt btbtlenbt I tnbe fnlelte 
. . rtg~den bttoirbtntnbt / als beUl tot ftJn 

!)upCljoubtnge btquaemtl bttndtrn; bocfJ 
: llloettnfe rulr~ mertn I barre ttgbtn {Jaee 
.~obtrtgbtttni ft weten bie ban ftJn ~tat 
.df/ bie ban 'ollanbt I notb ttgbtn bit 
bet. Strttnttbbe jl}ebtrlanben / nttt en . 
arijben. ~tt fiJn ban be !)oogntr tnbt Irc$ 
tliJtt * trappen bet Wetten batr boo~tn af G radus. 
gf)ertpt Ut / upt tucldtt bturnatncrhcke 

. :r.ebcn/ Dtt bobenrclJ~tt.ltn tlatrltcIt tt btr~ 
. Qatn iS/ te tutten/ bat bt ontJerfaten nIet 
. ubebouben en fijn! anbt «bene bit teg~tn 
batt opptrwttun tltijbth. want bat etn 
25urgl)tr fijn bitnaetS bOo~ ttg~eI tldtl 
rmo~gbtn, twet upttn tt aerbtJlbtn tt~ 
rp intbljttn I bit en llriJt ttgbtn g!lttn op, 
prrttgIJdtn; matt ro DJl JJtmlitbtn btbale 
IJe .f,c!Jout te Cmittn/ Cp. fouben. bem nttt 

€ 2 goeD' 
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be such as not he contrary to their higher rules of the aforesaid United Nether­
lands. Similarly each city in those provinces, such as Delft in Holland, enacts 
its own regulations and rules accotding to' the requirements that occur, but they 
must not be contrary to their higher rules, viz. those of Holland and of the 
United Netherlands. Furthermore (to come to the individual) every citizen of 
Delft establishes his rules over those who are under him, viz. male and female 
servants and his family, ordering them (and decreeing such rules) as appear to 
him most suitable for his household, but they must be such as not to he contrary 
to their ordinances, to wit those of his city of Delft, those of Holland, or those 
of the United Netherlands. These- are therefore the higher and lower grades 
of the laws referred to above, from which by natural reason the above is to 
be clearly understood, to wit that the subjects are not bound to obey those 
which are contrary to their higher laws. For if a citizen gives his servants the 
rule that they must work for two hours in the morning before breakfasting, 
this is not contrary to any higher rules; but if he ordered them to beat the 
sheriff, they might with good reason deny that they owed him such obedience 
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J~ fIet BurgherIick 
goeber('trulm~u!l~cn ottehenn," / (uleie 
onbtrbanicórpt rcguloltb tt wertn / om 
batttt ttnbtn Ort gOrbot ban nn boogl)rr 
trap (tnJt : 'IDit booJurdt ntlt De letgtjût 
trap abt110nun J btrllaet !Jent ooelt alroo 
tn aUt tJlUlbct'. 

tctrcn ilrrbrn fo nbtrrrlirbtt wrllbatnttn 
brut De gfJttnoontc anbctti boeel ban inDe· 
bfrcD~tben wettt btboten i~ ttuelrtt fuleke 
tuetttll rOl11wplf'l1 Daer mar!;t alroo be~ 
I1tcmt I barrt De nnbtrr.atcn nitt en btr~ 
lliJlbtn. cetn ban twdtkr bp boO.~btelt te 
{p~dttll/Iatt el1~ nemt Dt Caltt bant g~tlt/ 
twtlc& ile $brrbtpbt op rrr'ttp~jJg enbe 
e{)t\t1trIJte (telt/ e11be ttlUleltrlt gbtllieiltl 
op rtuatt ftraffc/ttirt boog~tr "orb hclltcr 
UJ1t te g{)et.lell; tlOcbtall~ gbrbtutet blek:: 
1lJil!i / teUt onU.utrllclit Dltfahrn I Dartte 
onbrr be lJIJl'mttnte btel boogJJtt nart I 
Docft nitt feo nauwt g!ltlUtgl)ru fn tDO~t. 
~u botwtl nat f)tll1 pbrç bthoo~bt te 
warbttn/ ban fnlek abrbollt urll tt obn: 
trtOtn/ nc[!lt~tl.è tI(' fabt rDO btrn ,ngbe: 
blohen ftJl1()t / bilf bc ~brr()~)1t Ctlf! br~ 
J1oobtrbe\Uo~t bun bAtt ontfanabttS te' 
ghrn biler rpubm tnfecungt te tJOttll enbe 
o~en1trct th'\tltltn niet fo fut en mort let­
ttU oplJt bloott' tnoolbtn Dtd gbtboors/ 
aIS opben ttchtt'll fm lir~ o!JebtrDtr'ö I 
tudcLt hp t.h.", telirh al,s gI)erept i~ I bru~ 
fl}n oluf':ligfier~ ggtnou(!J bndaert( Coo 

Irt In 
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because it is contrary to the order of a higher grade. This example, taken from· 
the lowest grade, is to he understood equally in all the others. 

Thirdly, it may happen that by custom people act differently from what has 
been ordained in the written laws, which sometimes deprives those laws of 
their authority to such an extentthat they do not bind the subjects. To give an 
example of this, let us take the matter of the coinage, for which the authorities 
have fixed a certain normal weight, earnestly commanding, on a heavy penalty, 
not to make it heavier or lighter; nevertheless it of ten happens, through causes 
that cannot he avoided, that it has a much higher value in the community and 
is not weighed very accurately. Now although everybody ought to beware of being 
the first to transgress such a command, yet when the matter has spread so much 
that the authorities themselves are obliged by their receivers to act against their 
own regulation, and having regard to the fact that rather than the bare words 
of the command one should· heed. the actual intention of the ruler, which, 
as has been said, he declares sufficièntly in practice through his receivers, in this 
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Leuen. 37 
Hl in bertn (tIJtb~lIt I om bed Ct»nrttbept 
te Ccf)uwtn/toegOthltcnltnbt bo~ ·2allts PgliticGo 
gberhth GO~atbtl be bertb~rben inrttt1n~ 
ibr rc btrlatenl enDe f)cm anbt gcwoonte 
tt boulDen. ~ot!J ral fjtlll tnt aUttllthcfl 
·1Jtttlaen I op gbrwoonttn tnemrn fiet an 

. pg~dick ongl)ttlraft b~p tt aar" I want· . 
bed anlltr fijnlltr btcltwlld tl1b~ g~e~' 
b~upck I wddtt nocJ)tansnQubo[gben/ 
retr onburgf)trhrft wact / abt fJtpmthcft 
in fiJn bups ttg!ltn bt ~t"t.t1 keurtn/On~ 
b~p ambarf)tfbolcn alê klrttmootrs / of 
timmerhen / tn biet gbehjd:e I te \utrche 
tldfcnl enDt bat om ben bellen toOp; lnt~ 
llttnm mrt lillirf)ctlcnu.1ijn of birr ft crîJ~ 
gbtn/ ronbtr t~rirt! {JortJen tt botn JJtur" 
1.IJtJen onberto(tl tnbe foo bOO~f.f ; tudehs 
bmgben Dottutl r11 (00 ghtmeen fijn! bat 
brd mrnr'ben anber~ b~oom rnbe eerlicftl 
bun ban bae' altemet no eb burbtn roe' 
men/ all ttn f(in lUlir~ nick btb~tbtn te 
~tbbtnl bat afwatfrbenbt' foorp mepnml 
ntentt ubemctttt woo~t / Alle boeten en 
fijn gheen fonden ; ~OC!J en· fait ben 
~ ~urgn-htktn 'ptrroon mtt btltatnlUoctl Politicus. 
btnchen te botn/ \lJet~nDe b\lftet retOt on,. 
berllolItat ban Dittll torten \Udtlant bet 
.. ()f)"mttnfake l)ootf)Ï1oobicg i1t. . ReipubU-

41trtt birtiltttl fao t«er fom\Upltil (uleie C~. 
t\t1~fdinGt InDe betrpcfttnin«t "tr bJoo:~ 
"en btlnbe ."rcWebtn rttfittn I Garfe ba 

4t } onta"s 
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case, in order to avoid much diffieulty,. it is permitted and considered good 
citizenship to ignore the written regulation and to keep to custom. But this 
applies only ·to customs which are seen to be open to everyone to follow with 
impunity, for there are many other customs which are of ten practi~ed, but which 
it would nevertheless be very uncivic to follow, e.g. secretly to employ in one's 
house, against the ordinances of· the city, artisans of the guilds, such as tailors 
or carpenters and the like, hecauseit is so much cheaper; or again to obtain 
wine or beer by shifts and tricks without excises, to cause goods to he transpOrted 
without paying customs duties, and so' on. And aIthough these things arè so 
common that many people who for the rest are righteous and honest even 

. boast that they have played a clever trick, white-washing themselves in their 
ownopinion with the common saying: Not all tra11Sgressions *) are sins, yet a 
good citizen will not dare or intend to do this, because he knows that the 
proper maintenance ·of these ordinances is very necessary for the prosperity of the 
commonwealth. . 

Fourthly, there is sometimes such doubt as to the meaning of the words of the 
written rules thatthey cannot bind the subjects to anything certain. Thus, among 

1) The translation of this word· is linguistically not quite justified, but has been chosen 
in conformity with the context. 
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38 Het Burgherlick . 
1. Rem ml onbttratm tot niet (dter, bed,inbtn en 
ioris.C. De tonnen;ill_ onber anberen/be met wdtke 
rc!eind. inI)oubt Ibat!Jp bie in een toOp nlter al. 
o 11' _ Den bdfe bebtog!Jen ~ I btn tOOp afgatn 
ne~:X: 10 nlac!); ~Ui bpbe t\tc!)tgbdtttbtn in ·ber:: 

rf IJ dl ofmen befftaen Cal ben belft ban bet 
Ubtco.cfittl ofben !Jtlft ban tgtnt bat bart 
boo1en g!Jtg~eben tuo~tl wtlcker belfttn 
been not!Jeen~ roo bed i_ a~ banber; 25p 
GfJ.diJftel1l_/al~ ten lludllanbtS wterbitb 
~ tWet bupfent gulbenS/enbt Dat penumc 
batr bOO~ D~ie bupfent gulben' gbtefttbp 
Iletttelt ben belft bantJe UJterbe bes lanbt~ 
te bed;man nb'tft Iw bart boo~ bier bup~ 
ftnt gulben_ lIJp btt"dt ben belfe ban 
tgbeneJ)v gOeeft te btd. 

~ellbljfbtn Coo iS tettJettn/ bat in aUe 
obtnltenUn I belltben_ btbefc!J1rlJé treD' 
ttnl oor[. Ituig!)e onbt(tb~tbtn fijn / ons 
ancommtnbt beur be gbtb.1oonttl en bat 
niet ronller natutrhckt rebenen: want an~ 
!1!Jttitn be wetten on~ berbinbtn I obtt~ 

. mibtS Cp beut !let olrbttl lJanbe (Jbtnlttn~ 
te ontfangben U.1o~btn / foo ral ptgbdlc($ 
met gOttle tebtn bie onbtt!)oulJttl/wtlcftt 
De iWenltenU metter baet \lo~ angmatnl 
betdaettl al fijnfe feboon onbercb!tuen I 
want roo \Utl \lerdatttre baer nlepningIJe 
nlttter Daftl al~ mtt btrcb~tbtn woo~btn: 
la ruldie nut i~ ban gtooter acIJtbaet~ 
JJtpC I Gln natrt foo reet llbeb~upcc WOlt, 

&Jattet 
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other things, the law which says that the man who· has been cheated for more 
than one half in a purchase is permitted to cancel the purchase. Among lawyers 
there is difference of opinion on whether one half of the value of the purchase 
or one half of the price paid for it is meant, of which halves one is twice 
as much again as the other. For instance, if a piece of land is worth two 
thousand guilders and a man gives three thousand guilders for it, he pays one 
half of the value of the land in excess, but if he gives four thousand guilders 
for it, he pays one half of what he gives in excess. 

Fifthly, it is to he noted that" in all communities there are, besides the written 
rules, also some which are unwritten, which originated by habit, and th is not 
without natural reasons, for since the laws bind us because they are accepted 
by the opinion of the community, everyone will with good reason observe 
those which the community in practice declares to he suitable, even if they 
are unwritten, for it declares its intention in practice as weIl as in written 
words. Nay, such a law is to be more esteemed because it is applied so widely 
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Leuen. ;9 
bnttet llttt noobit~ en i_ berelbt t~be~ 
fc!Jlijben. ~u in boe groote reDen bit be~ 
aattl fao en iS nocbtans bt reghel ft) sbe;: 
meent ntetl of fp en bt~ft baer U!ltl1tmm~ 
g~enj\.l1ant quaDt gbelUOotlCenttegben be . 
natuer~ i tot bertlerfni.tf: tJtr * ~bemeen; Reipubl1. 
rallt llurrttnt'Jt I en rtin billitblitft 1.100~. ex. 
uDern wetten tt ontfangf)rn. ~itr lltne~ 
beug ballentttr \led ol1(e&~r!JttJtn ; ~tn 
rrrllen beur blen bick1Uáfl; Dtn ten eu bOO, 
Bott tnbe ttdtdt boubtl tg{Jene bcn anbt;: 
ten boo~ quatt en ftfJanbtUdl atfJt; ~tn 
antJeren batttt in twrffclllattJof lltt gll'~ 
tuoonte langbe ;I}enoluib,gf)tllurtt beeft! 
of ter OOdl gbtnouc!J b'ltltlicke bo~beel!: 
IItn af fljn/ enGe bingbtlildu. 
!'mtan t uUlc!Jttnll feB\l~tV~ bttb~dt 

beel Cwaeritbtbrn enonrdtttfJtiJtn/ mate 
niet na t'enfts bo.o~l1emeWbt gewitte gbt~ 
meent mibbtugoemtnbem lJatrin* 15Ut- Politiee, 
,~etltdt b1agben raf:bitt barr-Ute boo~ al 
be bDbtfc{Jlrbtn mnal tJe onberettbm tnt 

t gl!mtcn/en boot tldttnt befanbet: "p bie 
&fttt!Upt brut tenjgl)t twpfelacbtige Wt~~ 
tin beboufttfal kJ, "ttptltggflingfJe bae~af Inrerpre­
bttfoudttwb.mttt <9uerbqtt bptJe \l1tk&e rationem 
tie nptltggbing!)e bttJdbtr-a!Jttttf}edida legum. 
b.ellatt I enne beln bo~t~ gbebougJ)etl na 
IJtt inlJout ban blen/ al Oocbtet lJern ooc& 
onbdlácb! mant bie anbe~ btbt / bnll1o~~ 
pmtJe lJae~ OItOttlJtn ntali'"bt fijn (d\ltn 

€ 4 uptlegc 
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that it is not necessary. to formulate it. Now, although this is true to a great 
extent, yet the rule is not so general but it has its exceptions, foi'bad customs, 
contrary to nature, tending to ruin the commonwealth, cannotiri<fairness be 
accepted as laws: In addition there are many uncertainties. In thê.first place 
because frequently one man considers good and honourable what anotller regards· 
as bad and infamous. In the second place because it is doubtful whether this 
custOrD. is of sufficiently long standing, whether there are also enough practical 
examples of it, and the like. 

Now someonemight say: you relate many difficulties and uncertainties, but 
not, as you originally proposed, the indubitable general method as to how to 
behave' as a good citizen in this matter. Here it is, for all the cases described 
above and all those not described taken together,· and for each in particular. 
He who needs certainty about some dubious laws must request their interpretation 
from the authorities to whom their interpretation is entrusted by law, and further 
must conform to their content, even if it appears unfair to him. For he who 
should behaveotherwise, rejecting their opinion and making himself an interpreter 
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40 Het Burgherlick 
I ntcrpreté "uptltGGDtt net tuttttn I (oubt btt ampt 
leg~~. bet tbbetbtpt g~tb1Up,htn batt bp nut 
Polmeo. tot bttouptn en il1/ t\Utldt gIJttn ii :l5ut~ 

oDerltck petrOon en bttatmt. 

6c Hooftftick of de Religie 
noodich is. 

o W ~ {Jtbbtn bte~ boo~t" int eerlle 
booftlbcfl/onber be gfJemttne re~ 

Politicus. abel.tn baerttn":l5urg!)edtk ptrrOon bcm 
DefinillÏ- na rrrbttn meet! oocb ~ brparlt be c0obr~ 
mus. tUttUn/oftt11tehgtt; maer alfoo btt men-

fe!tt" gbebotltn baer af rett btrfcbtpben 
i_I onDnwtlclu Commtgbt bie boo, on: 
nutte quelltngbe bouben / bart be lieben 
banoutlt~ malranbtr altijbt mrtJe gb'" 
planJle !lebbenl rulltnl etr wp tot De rak. 
tommen / ond gcrttJUndun bart af reg­
g!Jtnl in beCn boug!Jen: 

Jl)abtrnc alle menrC~tn gbtmttn b1/foo 
wet ben quabtn al_ bengoebél bat Cp batt 

. (linben" gJlttrtn Cltn opwafftn in btUcfJC 
tllbe b~omtc~tpt/ foo lft bdheb bart tef 
Jlft"btth mibDd tt g!Jtbzupcktn batet con~ 
hen. ~ftlbt .'1 int gbemttn g~tftptl Dat 
'pC,bnmantn en bwtnabtn totter goet I 
"oek llrafftn bant quant 6m bant bJd,~ 
kt int btfonbtt b,rtbrt tt fp~dltnl roo (a tC 
onlt ritn of De \&!JiloroofrcfJe J'tringbe 
bttt in gbenoutb .boUI al, JJ4ltmen bate 

Ct9bfJ 
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of the laws, would perform the office of the authorities, which he is not caUed 
upon to do, a thing which does not become a good citizen. 

6THCHAPTER 
wh ether religion is necessary. 

Above, in the first chapter, among. the general rules to which a good citizen 
must conform we have also included the laws of God or religion. But since 
men's views about it vary widely,some considering it a useh:ss torment, with 
which people have always plagued each other from time immemorial, we shall, 
before coming to the point, give our opinion about it, as foUows: 

Since all men, both bad and good, have in comman that they like to see 
their children grow up . in virtile and righteousness, it is reasonable to use 
for this the best means available. This is, stated in a general way, that they 
exhort them and force them to do what is good and also punish them for 
ill-doing. To speak of this more fuUy in particu1ar, let us see whether the 
philosophical doctrine is sufficient for this, e.g. when one says to them: "You 
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leuen. 41 
regIlt,Ghy moet vvel doen,niet deur ho--
pe van ghepreCen te vvorden , ende dat U 
vvederom vvel gheCchiede;Sghelijcx het Vyt Ant~~ 
q UJCC Cchuvven, niet uyt vreefe van ver- flhenes ell 

acht ende gheftraft te vvefen,maer over- de Arillo­
midts dat 10 fiin [elven goet is, dit in fijn teles. 
felven boos. De ghemeene man lacet 
quaetom dateet de vvet ftrafc, maer de 
vvy[en hebben de reden voor haervvet. 
De vvetten en begrypent nietal)maer de 
deuchts reghel is ghemeene, overal lee-
rende vvat eerlick vvat Cchádelic.k is. Be· 
cl vvongen deuch t en is gheen deuch t &c. 
Wadlaermt ti~ boo~ ten boofmá~ beute 
gilt dopt/ befe ttbcnen en baun in fJaeç 
obrmott/ngcb bt tttrtbttllantJtken~ en 
btgttjptnt nttt: la onbe~ brd ~bl(OrOlS 
plltn bie rult~ blirtieb ltnbttt I tuitl'tt~ 
lUtpnlcb btbonbtn but ntttlltcfJ bolg6~ 
btn.~tn it1 oorft nier gbtnourb bat abpfe 
allttntbch fttaftban batt mrroart blt u 
Itenntltdt t~ (bot.\Ut( betern en t'allbet 
re~~ gatt tnbe boo~bthcli balt) want nbpr. 
banbe md'Daet u onbditnt/tnbt ban ban 
boo('G(JttJad)ttn nltt ll:tatftn tn cont. 
mat tatt ban! .f,ulclit/alS \Up g{lebodtn 
bt mtnrc{)rhc&t natutre ingfiebttlnt te 
flJR: il.loebantc~~ Gatmen !Jun banton~ 
tnb)uct.l ,nbe albu; leert: Intghene. 
daer ghy dvvaelc , daer vvyfe iel{ u te 
rc,ht jdijn ghebrek(n die my kennelic k 

€ J fijn. 
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should do right, not in the hope that you wiU he praised and that you will in 
turn he weIl treated; in the same way you must eschew evil, not from fear 
that you will be punished for your con tempt of virtue, but because the former 
is good in itself and the latter evil in itself. The common man abstains from 
evil because the law punishes it, but wise men regard reason as their law. The 
laws do not cover everything, but the rule of virtue isgeneral and teaches 
everywhere what is honourable and what is wrong. Forced virtue is no virtue, etc.'" 

Alas, this is knocking at the door of a deaf man; these arguments do not get 
a grip on their souls, and the tender wits do not understand it. Nay,among 
the numerous philosophers who diligently taught this, few were to be found 
who iealously practised it. Nor is it enough that you punish them only for 
their wrong-doing that is known to you (although all this is very good and 
useful) because you cannot punish them for the wrong-doing that is unknown 
to you and for their evil thoughts. What to do then? What we feel is imprinted 
in human nature. How? By enjoining them from childhood and teaching them 
as follows: "'Vhere you err, I rebuke you; those of your faults which are 
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42 Het Burgherlick 
fijn , ftrafte ick na de verdicnftc; An­
gaendc. het quaet dat ghy bllyten mijn 
vvecen doet, al en vvort ghy dacr af van 
my nict benipt noch ghccaUijt , en 
denckt niet dat ghyder vry af fult gaen, 
vvant daer is een God dier al fiet vvat de 
menCchen maken. Coo vve1 int verbor­
ghen als int openbaer , ja de ghepeinfen 
fijq hem bekent, deren en cao niemant 
ontvlien, hy {haft de ongherechricheyt 
met eevvighe helfche onvcrdraghelicke 
pijnen; In dcfe gheduerighe quellingen, 
die gheen cindeen nemen, fuldi ghedre­
ven vvorden bydlJns ghelijcke; daer en 
fal dan gheen bIdden meer fiJn,maer [uIt 
daeraltiit moeten in eeuvvich fchrickc­
lick verdriet blyven: Ende rer Contrarie 
die vvel en vrome lick doen, voor haer is 
bereyt een eevvighe vreucht) daerom 
fiet toe &c. ~lt btll kinDe'tert !lnrlJuel'~ 
!teIt ~002 oogl.lrn (tfJ~fJouben Itnbr ban 
tOl1rt ball iu(\tplant/ baer Wo~telt in ~îlcr 
een beftiijhtll,et'rr Ut trntJrr I tnb~ lJope 
ter anbtr rlUlt/ bie at~ ttt1 fUltpe bun tUtt 
!l(l~l.UvltllantJe booftltt1t tareJ)t I rnlJttot 
tH' tJtuellt nOllt, wddlt Cn alfa banbtn be:: 
gbl"nt ali)otnll~ lttttnbt ( ri\ om be gfJt~ 
IJUtru:hebHefe enbr floPtl bte glJebuenrb 
odfentntJ"tutrnrn nnbtheh b.10mt ~nr;: 
g(Jtt,G1 lUlt b.)tlcltt oorft b~om~ ugtnllrr.t1 
gbtco~,n blOJDen / Dlt be oni)e~rartn nltt 

bt!loo~ 
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known to me I punish as they deserve. As regards the evil you do without my 
knowiedge, although you are not reprimanded and chastized for it by me, dó not 
think that you wiIl go scot-free, for there is a God who sees all that men do, 
both in secret and openly, and even their thoughts are known to Him; no one can 
escape from Him, Hepunishes iniquity with everlasting infernal unbearable 
pains. In these constant torments, which take no end, you will be pushed together 
with the likes of you. Prayers will be of no avail there any more, but you will 
always have to stay there in eternal terrible grief. And, on the contrary, for those 
who do weIl and righteously, eternal joy has been prepared. Therefore, see to 
it, etc." 

If this is constantly held before the children's minds and firmly implanted 
in them from childhood, there wiIl be rooted in them on the one hand a vehement 
fear and on the other hánd hope, which like a whip drives them away from 
evil with force and urges them towards virtue, and if they learn this by practice 
from the beginning and on account of the constant fear and hope put it constantly 
into practice, in the end they become righteous citizens, from among whom are 
also chosen righteous rulers, whom the subjects obey with proper allegiance, 
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. beinllj[)ept/fonbtt monbthcke liefn'/trou­
Wt no rb rrcbtbtetDUbtpt / *leurenDe al 
!)acr tpgJjel1/tgf)tne fp btbtttehdttonnen 
crijgfitn/,nbt ongtllraft weun ft blpbtn: 
~"ttom fo u Dtrre rtgfJt/batr rn il gfJetn 

.. c00n (bat C'b~i,kthCb ~)boebtt!Jt mont 
·:ruf~lllben om u hinOer, wille I bit abp 
g!Jeet"t faecJJt in btllcIJt tnbe ent optuar:l 
fenlom begfJemetnttt1,S wtllt/bitn'bJd~ 
bRtrt oodt be uWt~. Utlant \uat ill'er fot~ 
tn / ban nloetwiUic!llttll tt bnlloo)tn til 
bttbtnbtreru bet gbtne batmm frlf beftt­
he" begbcttt / .éoomen bobtn bitn notb 
let op De nootlirfitpt J:Jr$ fwurtn' / ofte 
btl tebt~ I om beloftenl bttbanbm tnba 
!)anbclingen U btUdtigbtnl bJdcktn ubt 
op 45Gb ibegtont ftart/men.moet beken::: 

nenl 
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respect, and love. They set their children a good example, being loyal in their 
behaviour and at peace with their neighbours. In sum, the community thus 
becomes prosperous. The fearof God therefore is the most, suitable way for 
arriving at the supreme good, and the contrary forms an open access to the 
most pernicious evil. For when men have been brought up without this fear 
of God, if they are not manifest swindlers, scoundrels, and wretches, but have a 
semblance of virtue, this is rarely anything but hypocrisy, not based on charity, 
loyalty, or righteousness; they consider everything theirs which they can get in 
secret, while knowing they will remain unpunished. Therefore, if your heart 
says: there is no God (which is dreadful), do not make your mouth utter it, 
for the sake of your children, whom you like to see growing up in virtue and 
honour, for the sake of the community, whose welfare is also yours. For what 
is more foolish than to destroy and prevent wilfully that which one passionately 
desires oneself? If moreover one takes into account the necessity of swearing 
or of an oath for confirming promises, treaties, and contracts, which oath is 
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utn/ batttt nootralultrlt ttn U~ttrt c00tJd 
moer wefen. flilan tlere uJtefe ~ob.9j en 
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lo~en. ~it i~ tot biet tOt on~ WIt gbt::J 
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S$otltr ttnigDt 1!antfc!)apptn warml 
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alle 1atligttn/ alroo bat pg~chck bart In 
moetJt bocn al wat !w wtl,fo lUtl int opt, 
batr/al.~ int tJrpmtlitll:~oo~ Culchtplact=, 
fen tn bd)ouftnttn in bIt fakt/Gun *:2öur, 
«btrhclit onDerwpfingbc/want delt inDe 
t\thglc DoenDe wat l)em brlitft/gtboUtJjt 
(,tb tlaer/ in bat tlith) na ('lanlltS trgbtn~ 
\Uoo~tHghfn Uaet. j1l1aer plaetfen Di~ 
bwancu brbbrn J Darr IS mtrttJtr boo~~ 
t"!)ttc{lep, ltoonicb:3 nt anCien Uall fulrhe 

alleen 
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founded on God, one must admit that there must of necessity he a fear of God. 
But this fear of God and the practice of it we call, by a common foreign 
word, religion. There must then of necessity be areligion, and without religion 
everything is lost. Up to the present this has been our object; we regard this 
as a firm and strong etemal mIe, and for those who do not take it in this way 
the following is no use, because they are incapable of it, obeying their wrong 
obstinacy rather than reason, confirmed by practice in all communities that were 
ever wellgovemed. 

7TH CHAPTER 
how one should behave as a goodcitizen in religion. 

IE there are any countries with full and complete liberty of all religions, 
so that everyone will he allowed to do there as he likes, both in public and 
in secret, for such places no civil instmction will berequired in that matter, 
for if everyone does as he likes in religion, he will conform on that point to· 
the· present situation in the country. But in places where there is restraint 
[of conscience] more pmdence is necessary. It is only with such countries that 
we intend to deal here, as follows: 
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g~tntOttl bocn ft .23urgberltrlt: '®efe; fao Politit:~ 
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btquaem om be tttttnglJt ber .. ~urglJtr.: Poli[j~. 
Ilcbept ttbrglitpcn I Coobet int 6" ~ooft~ 
alcIt bJttbtr ,lf gOtfrpt iS: laanb~ rtCte 
ban Die De t\thgtt boo~ nootnt!) {Joubelt! 
balt bur ft banbdttl/wddtt on,lj op tbJtt-= 
berlep tupre ontmoeten : ~ttnt I ronbtr 
nge(Oofllan ~ob noch '®Uflltl/ofte twp~ 
felrntJ, I 111ft reker~ batr cl btaottn btb-
benbe I ntelft ,lC!Jt~n De Rthgien tlUttn,~ 
hek UOO! btrCttttJt .. rettCcbap I btquaem InttrumeD 
om be gr,emetllten batr beur in bwancft cum. 

tt boutJc". ~at1Derl Dit turl eemgbe tte~ 
hgie mft ten bali bttrauwtn boo~ Cthrt 
rit Ijephcb boutJen! ma er fotJamgt}l'/batfe 
int lanbt bart Cp. woontn met torgbd41:7 
ten en bJolbt, ~ntJeluantbeCetll1t(' hoe;: 
wel op been plaetre enbe rijtJt meer alS op 
banbrr) ber g~emeenten • onrc~rpbth,kr rnrepulJ 
andebtnglltn (c!JiJnen/ fullen Ilt rake ne: b'lli.l, acci. 
mtn 11l1iet roo Cp wel te wenrc!Jrn \nart/ dentla; 

matt 



- 591 -

559 

It is not necessary to sayanything here of the two following kinds: those 
who' whoHy and without any doubt consider religion according to the ordinances 
of the country in which they live, and again those who do not desire any religion. 
For the forrrier behave as good citizens when they merely follow thei~ inclination, 
and the latter, as long as they hold this opinion, are incapable of understanding 
the doctrine of good citizenship, as has been stated more fuHy in the 6th Chapter. 
We here have to deal with the rest therefore, with 'those who consider religion 
necessary; and of those there are to· be found two kinds: One, without 
any belief in God or the Devil, or doubting and having made no certain 
decision about it, consider religions only as an invented instrument suitable for 
keeping a tight rein over the communities. The others with fuH confidence 
do hold a religion as certain and sacred, but one which is not allowedin the 
country they live in. And because these two (though in one place and time 
more than in another) appear to be inseparably bound up wit.h the communities, 
we shall take the matter not as it might be desired to be, but as it is, stating how 



- 592 -

4GHct Burgherlick 
matt bo-o, t«bene f!' i!ll btrdatmbt Doc 
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lIa. IJtCwaert/ foo eprcf)t bt ttDtn bat rp bun 

gbebougbclt/na De ttgbtnt.uoo~bln!Je oit~ 
btntnnbe Der plattrr batt rp barr tuoonán~ 
gbe bttuitrtn I latenbe alltti ftjnloop ne:: 
men fonD er IJttuliebtn tt beroeren. Il)aer:: 
ber ~tmant Cal bier op reggen, bat be fo~m 
btft met be natut't ol.lercomnttltbtl tn tot 
be mtdle gDetu!lbept tnbt \.utlbartn bt~ 
mtlÛrJ)tltc,: g!Jeaacbu~ llrtdtenbt I na te 
traebttn tube tt btrltttfen Ui boOJ b anber: 
,!)tfttr brt waer to.t tt laten I al~ btt btt:: 
htefingbt Olttltnthd~ gbtrcJ)itbt/ beur be 
gbent bt~ ll1tttelidtt marl)t brbbtnbt I 
nlaer fulc;r all ptJtt ban (obanigbe Cptd, 
ber~ met 1L\dtgte I b~p tt l1eUtl1/ bttn bitl 
banbtt bat! boo~ btft oirbtdtnbt J t(oube 
roo optnbartn otrrp~oncft ban ongbt~ 
fcbtcfubrben fijn / battet nict noobic~ en 
IS barr aftupbtr ft rp~dttn. 'Oit ban aJlt:: 
lattn I Cullen tunt rrggbtn ban ttn anbtt 
!Jatr g~cmce1t gbrb~trlt I te tue ten btltre 
tJoo~ btronbtr trUarrn perroonen mtpnrn 
llbtacf:Jt ft tuertn I alg fV Drur tl.ttrdaren 
}Jan, gf)tbodenll bc Religie met hlllgbe 

llrlJttt:: 
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everyone should behave in order to be worthy of being included among the 
number of the good citizens. 

Since the first kind considers a religion as necessary and beeause their 
conscience is not burdened by this form or that, reason demands that they conform 
to the present ordinances of the place where they choose their dwelling, leaving 
everything to take its course without becoming agitated. One of these may say 
to this that the form which agrees best with nature and leads to the greatest stability 
and prosperity of mankind should be sought and preferred to the others. This 
might indeed he admitted if such a choice were made in areasonabie way by 
those having the legal power, but to Ieave each of such amateur theologians 
free, one of whom regards this as best and another that, wol.Ûd be such a 
manifest kind of absurdity that it is not necessary to speak at greater length 
about this. Leaving this point, therefore, we will say something about another 
common fault of such peopIe, to wit that they wish to be considered particularIy 
experienced persons when,. by declaring their views, they combat and fiercely 
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btrporun; tntlrl be fallt tud tng~tfttlt/ttl1 ris. 
i~ "iU ban ten Il1trckrltrlu gbttupgbe 
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rrlf ongobbeltck iSI btnt bed helltr en llaf 
lbr· bttrout op tcn ct5obb~etCtnbt * gbt~ ltdigiofo. 
bJitIïcb mtnrrfJt/ban op ttn fijns (tthJclttl 
alfo dl met antJtren oorlt glltllelt. ich late 
not~baren bat fp btm fonber noot / een 
walg{Jt/ja tot ttn rcb~irk llMkctl/ban beel 
b~o1tlt 15ltrgl)tr.(tanbtr~ gbtftnt allt Cp I 
tllltltlt met tJan onmenrtbeltrke mtnrcbtn 
niet en rcfJutuen. ltntJer Citnbtt onber bIt 
bolrk bie IJun btrl.Uonbtren I tubt mrt lij~ 
Den en tonnen I bat rrnigbt nbrltl'rbrn .. 
(boo~namdich btrns tpg!lcnllc "llhtt In; StudIum. 
bt ~otJthevt nirt en iSI al~ * 1Lttcbtrgbt~ Iur~[con-

9 . tultl. 
ItertJen) c0btntrtrs/ 10prtn etc.) uur got:: Medici. 
bet mepntng!)t tJe 1l\ehgit gantCrb enDe Philofophi 

optnthch toegbrbac" CtJn / aebtrnbe bat 
rulet allten ben" ctDobbiaen rnDe Dt oner; Theologit 

baren Iteelten tOtllaet ; marr ~n watt bt~ 
ttr batre CtuellDen/ enboc,bten bat fllicktl 

op tudckt 
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ridicule the religions with running arguments. But when the matter is viewed 
properly, this is merely an evident proof of their misconception, for since they 
themselves consider religion necessary and useful, it is indeed unnecessary and 
useless rubbish, which is contrary to their own opinion and desire. And although 
they may please each other with such arguments, still their view as revealed 
is harmful to themselves in actions where loyalty is required, for just as such 
a person, though he himself is an atheist, had much rather and more firmly 
rely on a religious, firm person than on one of his equals, so it is also with 
others. I leave aside the fact that without necessity they cause themselves to be 
abhorred, and even dreaded, by many righteous citizens holding different views, 
a thing which only inhuman people do not eschew. There are others among these 
people who are astonished and cannot stand it that some scholars (especially 
those whose special study is not theology, such as jurists, physicians, philosophers, 
etc.) out of real conviction are wholly and openly devoted to religion, because 
they [the atheists] consider that this is permitted only to theologians and 
inexperienced laymen. But it would be better that they should hold their tongue 
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op wtlcftt bt gfitmrentt bt oogDe ~ttftl 
btquaem fijn I om De t~eh(fie bit fp "00-
bieD b~lunntnl Ut (lant en teu te bOubtn. 
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ConCcien- Ottrlle/bttns· gcwlfren beur Cw!'ghtn en 
tia. bat~ (llllt ft hOUDt/ bun n1et tn btCwatttl 

mart turntn flan ~ob btpmdtclt na bun 
btr1lát/Conber btroermge bec gfJtmernte. 
~anbet / bit batt gbeboelcn btbtcttltdt 
boo~btttn' ro bed ttobtn ftanbUi 1'\dtgte 
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begbfed baerOtll niet tt hJbtn/maer boa: 
!Jet llbtttrlJtt beCc!JulbicJJt CljntJt/ ontlun~ 
uen al belt (Jun tegbttt gate. 'IDt I~tdlt J 
tue met etn onbrtuegfldlck gfitmott/flatt 
noerbunrh~n ttgbtn IObtrbrpt / tnbt [Jes 
lant.G oirbt"inll~C boo~tb~tJbrn/ tnbt bat 
uut (ulclun tlierigbe g(ltntgttltb~pt / ilat: 
Ct tlttitt~ ban fiort en {eb~n/norb rcb~trltc. 
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ttntebt nttt 4l1foo t \Uant btt bOO~ tnbtJ: 
tecbtt ti arf hegbtnl en he btdeu gbthtert 

Coofcicn fttnt'tt/ turbtrom t.tn oubtn gantk trebtttL. 
tiam. ten "!lijnt be l.uligle "at, Oae ftJn 1J (Jflt:; 

wltrm 
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and considered that those on whom the community has its eyes have the duty 
to maintain and cherish the religion which they recognize as necessary. 

Sofar we have spoken of thefirst kind. Among the persons of the second 
kind (to wit, those who have a certain religion, but one which is not allowed 
in their country) there are three types, the first being those whose conscience 
is not burdened· by keeping silent and holding their peace, but who serve their 
God in secret accordirig to their wits, without agitating the community; the 
second being those who propagate their· views secretly, secretly doing as much 
as they can against the country's religion, but who do not wish to suffer for it, 
and when accused before the court deny all that is brought up against them; 
and the last being those who with indomitable courage uphold their opinion, 
against the authorities and the ordinancesof the country, and this with such 
a passionate inclination that they dread neither loss of próperty and life nor 
terrible tortUres· of the body, but consider themselves as happiest of allin the 
greatest suffering. Of these, the first are to he regarded as good citizens, but 
not so the second, for a man who dares to lie hefore the court and, as soon 
as he has turned his back, resumes his former behaviour, does not seem to he 
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'" llti}trtbcn / tnddte beCt i~ : Men moet Argumcn­
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fchen. 'élr:is Cur wel gbtCtttt: Jimatc \.uat 
tti betuillc ~obS Ibatmen geml anttuoo,z;: 
bell Cp I ongfitbtinCi:Jtbdt en b~pmoebicb 
biellt: $ock goet I b,urom trtet nutter 
t:uotting!Jt Ut plaetrt batt glJp fJtm ongt~ 
bcltlfbdlCft m b~pnlotblc~ blene meuc!Jtl 
niet met beroerte tnbt btt\.Uatttng~e brr 
gJ)tlnetlltt/ mRce tot batr b,elJe en air!):: 
tingbe. lek en binbel regbi/..i>tebtn nocIJ 
b01pen bate lltijn geboelen b~pDtpt be,ft: 
~oo ttect in bo{fcf)cn oftoi(btrnt(l'tlll reer 
betrt banbt banbt / baet nUlllmermeet 
nttnrc!Jtn en commen / tnbt botbtt baee 
ronber ban pentant berbtnbert tt ftjn, jidt 
g!Jtboei nlp I anttuoo~bi / int * gbth1t(fen ConCcien-

49 btbwon:: ria. 
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urged by religion, but by an uncivic erring inclination, which produces genera! 
misery for the people. The third type through their piety do give a great 
expectation of firm and simple righteousness; nevertheless, error and misconception, 
which are common to all men, prevent them from reaching true civic virtue. 
But in order to direct them and give them good advice according to our views 
and small powers (in the aforesaid places where there is restraint [of conscience]), 
let us examine their common argument, which is as foUows: "One must obey 
God more than men." This is very weU said. But what is the will of God? 
They answer: that we serve Him unfeignedly and frankly. Quite right; then 
take up your abode in a place where you can serve Him unfeignedly and 
frankly, without agitating and confusing the community, but promoting its 
peace and edification. I do not find, you say, any cities or villages where my 
faith has freedom.· Then go to woods or wildernesses, very far away, where 
no men ever come, and there profess it without being hindered by anyone. 
My conscience prompts me, you answer, in order to magnify God's name, to 
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mengben fieltn blinnen/ ttudck baer niet 
tn foutJe tonnen gbcfcbietJen . .áoot u 
bierom te boen tuaer/ noeb i(fer goet rattl 
men Qupttr obeen poo~ten I men graefter 
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win souls to the best of my a,pility, which would not be possible there. If that 
is what you are af ter, here is a good piece of advice. There no gates are closed, 
no roads are broken up, no rivers or seas are blocked: go to Parias, Sipango, 
Callensuan, or some such places; inhabited by savages without religion, and 
since they are also hwnan beings, do there your utmost to win their souls or 
salvation, which will be done without transgression of the divinelaws of those 
countries, because there are none. But when this has been said to you and yet 
you prefer other revolutionary methods, involving murder, fire, rape of women, 
defloration of virgins, and terrible distress in the country (which are generally 
the fruits resulting therefrom, as experience shows all too lamentably), it is 
evident to people of good sense that you cannot be reckoned among the nwnber 
of good citizens. 

In conc1usion therefore the general rule is as follows: Those who wish to 
practise, in the aforesaid places where there is constraint [of conscienee], a 
religion different from that of the country can seek to obtainpermission from 
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gc Hooftfiick van het Burgherlick 
leven int ghemeen. 
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foo !lebben Ulp u~t beien afleenehek tie Infillltuto. 
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~booftlcktn obfral on~ \.uit beeft geweell; Capitibus. 
ce weun/ bat men bem g!Jebaugf)en moet 

~ I na tJefj 
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those who have the iegal power to give such permission. If they can attain to 
this, as is done in various places, they get their wish without the possibility 
of being rebuked for bad citizenship, because such practice of a different religion 
is the use of the freedom that is granted by the law. But if one cannot obtain 
such permission, one must conform to the religion of the country, if not on all 
points, at least on as many as one is forced to conform to by the authorities 
and the laws. If not, one of the two: either one must not stay there, or one 
must use the extreme general honest means, which are to be mentioned at the end 
of the following and last chapter. 

STHCHAPTER 
of civic life in general. 

Because the various doctrines . serving for civic life might be increased ad 
infinitum, we have only described the principal ones out of many. But in order 
to make a general statement with regard to all those which have not been 
mentioned, we should say what has been our object throughout the above chapters, 
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ti~ 
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to wit that one must conform to the present laws and rules of the country, or 
even more properly (for there will sometimes be established laws the keeping 
of which would burden our conscience: Efleryone must choose from the various 
communilies on the earlh one in which he is able and willing 10 conform 10 ils present 
condilion. Which we shallprove more at length by means of natural arguments. If 
you, who urge the contrary, were at liberty to act against it as you like, everyone 

. must have this same liberty, because neither nature nor reason has given you 
such an advantage over others. But if this is admitted and everyone follows his 
own inclination, this will be a community contrary to and not in accordance 
with its name, without common spirit, without common rules. And we should 
demonstrate that it cannot remain constantly established, if it were not for the 
fact that such a demonstration is urinecessary for men, since it is understood by 
irrational animals, such as bees, ants, storks, and innumerable others, which, 
in order to maintain a community, keep to some common rules, each according 
to its nature. Therefore, to wish to join a community without conforming to the. 
condition which the country has acquired is worse than animal stupidity. 
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~ 3 ban 
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To show the same thing even more manifestly, let us assume that a Clt1zen 
who takes in boarders tells them, before accepting them, the rules and manners 
observed in his house, e.g. that one must not remain outdoors af ter ten o'doek 
in the evening, that one must go to church on Sundays and similar things, 
and in addition says that he who does not like this can keep out and 
look for another boarding-house. Everyone by common sense takes this to 
be proper and reasonable; nay, even iE he kept bad and dishonourable rules, 
anyone knows that no boarder is for this reason entitled to come to him 
against his wishes in order to correct them as he thinks suitable. But just 
as a citizen has a right over his house, so has a community over the country 
it inhabits. Therefore, when it says to you (which is also considered to have 
been said to every inhabitant by the laws): "Look here, these are the genera! 
rules in accordance with which we all live; iE you wish to live with us in 
our country, you must conform to them; if not, look for another place", 
one is obliged either to conform thereto or to leave the country. And even if 
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Ilanbt~ welllaett {tucken roube:'4lrrn an.:: 
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some of their rules were unreasonable (as will happen in all countries, since 
, even the good ones sometimes become bad through inevitable transgression; let 

alone that we frequently consider bad one day what we regard as good the next 
day) , this does not entitle anyone to remain with them against their will in 
order to correct those bad mIes as he thinks suitable. 

Must one theri, some one may say, never change bad Iaws or customs, but 
allow them to continue for ever, hideous as they are? 1 answer in general, 
with regard to all Iaws, rules, or public affairs of the country, what has been 
said in various preceding chapters with regard to some of them in particu1ar, 
to wit that it must be done properly by those who have the Iegal power to do so. 
If this power has not fallen to you, you may do your best to induce those who 
have it to make such changes by the means required by the situation. In the 
first place by advising them to follow your advice, showing them (but with 
such respect as an honourable subject owes to his authorities) your reasons why 
you consider that. this would benefit the country. Secondly, by requests, prayers, 
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bept int wtrck te llelltn I tig ontrouwe di 
onburg~tthrh mifberllant/ bart bet g!Jt=, 
meenten gtoote ellenDen upt rp~upten. 
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and supplications. Thirdly, by offering a compensation in money or goods, and 
the like. But if you cannot yet attain your end in this way, the last remedy 
which is open to anyone, in order to punish cruel tyrants and to appease furious 
communities as weIl as to change bad laws, is honest force, which consists in 
the following: First of all ane must withdraw from the dominion of those 
whom one wishes to oppose and go to a place where the present government 
allows you to pursue your ends. When you are there, you must (according to the 
custom of an action for damages before proceeding to go to war) admonish or 
command your adversaries to do what you regard as proper. If they comply 
therewith, you attain your end. If the contrary happens, you may openly decIare 
war on them, take up arms, and thus force them to do it or await your fate. 
But the man who considers himself unable to bring such an important matter 
to a successful concIusion must leave everything to take its own course. If he 
cannot endure this, let him look for a different place to live in, for to feign 
himself a [good] subject and meanwhile to organize rebellion secretly, that is 
disloyal and uncivic stupidity, from which result the great miseries of the 
communities. 
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CONCLUSION 

One might say many other useful things about this political subject-matter, 
but the deficiencies will be excused by the original intention, which was to say 
something about this briefly in Dutch. And this, according to the requirements 
of this starting-point. we have brought to the best of our ability to this 

END. 
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BALL, W.W.R., II 131 
BALMER, H., III 392, 396, 397n, 403n 
BALTHASAR FLORIS, IV 258, fig. 2; V 329 
bank, IV 55 
barbarum saeculum, III 593 
BARBOUR; J. MURRAY, V 417, 418 
BARBARO, DANIEL, II 128, 789 
BARBARUS, E. I 93 
BARENTS, (BARENDTZ), WILLEM, II 8; III 315n, 

386,398, 4 II , 415 
barge, mud-, V 22 
BARLOW, WILLIAM, III 385, 387, 390, 391, 

402n 
BARNARD, F.P., II 373 
baroco, 144 
BAROZZI, F., Il 766n 
BAROZZI DA VIGNOLA, JACOPO, II 789 
BARRY, A., I 27 
BARTJES, WILLEM, Il 8 
basin (boezem), V 255, 289 
bastion, II 8Il; IV 53, 125, 135-149, 193, 235 

and passim 
, double-, IV 12 5 
, half-, IV 193 
, hexagonal-, IV 3 I 
, points of-, IV 424 
, polygonal-, IV 145 
, rectangular-, IV 143 
, separated-, see: ravelin 
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Batavia (Djakarta, ]acatra), IV 22 
battery, IV 429, 431, 43 8, 439 
BAULDE, DOMINIQUE, II 480 
Bauhütten, II 788 
beacon, IV 355 
beam, I 103 
BECANUS, JOHANNES GOROPIUS, I 45 
bedecte wech, IV 56, 124, 166, 174, 188 
bedecktgraven, IV 432,444-450 
Beduralis (singing), V 457 
BEECKMAN, ISAAC, I 33; II 8, 801; IV 5, 8, Il, 

256,4°2,471,474, V 41, 77, 327 
Beemster, V 314, 319, 329, 331, 441, 420 
beer, see: dam. 
begheerten, I Il ° (Weeghconst); 396 (Water­

wicht) ; II 8 I 8 (Deursichtighe); III 333 (Ebben­
vloet) ; V 424 (Singconst) 

beghin, u 401, 404, 754; III 601 
beghinning, Il 460, 5°0, 514 
Beghinselen der Weeghconst, 1 35-285 
Beghinselen des Waterwichts, I 375-483 
Belegeren van steden en sterkten, Vont, IV 12, 

399-468 
BELIDOR, IV 235; V 67 
BELLERUS, JOANNES, I 5, 26 
Bemollaris (singing), V 457 
beneden bonkelaar, v 316 
beneden schijfloop, v 316 
BENEDETTI, G.B., I 3, 37; u 123,767,789; 

IU 6 
BENSAUDE, J., UI 381n, 382n, 3940, 49In 
bepalinghen, I 96-106 (Weeghconst); 392-394 

(Waterwichl); 578-584 (Toom prang) ; II 495-
544 (Arithmétique); 806-8 I 8 (Deursichtighe); 
III 30-44 (Heme//oop); 334 (Ebbenv/oel); 506-
510 (Zei/streken); IV 52-62 (Slerclenbouwing) 

Bergen op Zoom, IV 191, 231, 405 
BERTIE, FRANCISCUS, II 480 
beschoeying, IV 56 
Besieging lowns and forlresse!, Of, IV 259,399-468 
BESSON, JACQUES, I 355 
BETHUNE, M. de, I 5n 
bevelling of corner troops, IV 488, 489 
beweeghlicheyt, I 46, 87n 
BEYER, JOHANN HARTMANN, u 379, 380 ; III 5 
BEYER, J.M., V 321 
bibIiography of STEVIN'S works, I 25-34 
BIERENS DE HAAN, D., I 33; IV 20; V 327, 415 
BlGOURDAN,G., u 383, 384 
Bima (Sumbawa), III 370 
binnewercken, IV 452 
binomial~ u 540, 714fT, 723 
binomial, conjoint, u 544 
binomial, disjoint, u 544 
BION, N., u 429 
bit, I 581 
bit bolt, I 569 
bit ring, I 579 
bite (of cog), V 53 
BLAEU, WILLEM JANSZ., U 8; UI 399, 408, 409 

41 5 

BLAGRAVE, J., II 383n 
BLASCHKE, w., u 125n 
BLOM FIELD, R., u 382n 
blootgraven, IV 405, 432 
BLUNDEVILLE, THOMAS, UI 494 
bodem, 1394 
BODIN, JEAN, UI 5 
BOETHIUS, II 122, 547, 548 
boezem (basin), V 217, 255, 289 
Bois-Ie-Duc, IV 405 
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bolwercken, IV 52,124,134-148,192 and pas­
sim 

" , afgescheyden-, IV 148 
bolwerckxpunten, IV 525 
BOMBELLI, R., U 5, 128, 377, 459, 460, 462, 

471,473,474,527,539, 586,617, 61 9 
BONCOMPAGNI, B., u 14 
BONFILS, IMMANUEL, u 375 
bonnet, IV 4°3,413,417-421 
book-keeping, I 20 
BORDA, U 384 
BORLEFFS, J.W.PH., I 65n 
BOROUGH, WILLlAM, III 374, 383n, 384, 385, 

387, 390, 409n, 417 
BORRI, CHR.: see BURRUS 
borstweeren, IV 54, 164,416 
BORTOLOTTI, E., Il 128, 377, 462, 471, 472 
bosgaten, IV 60,156,174,176 
BOSMANS, HENRI J., I 7, 14,26; 1I 14, 19, 23, 

377, 385,459,463,474,648,656,737,740, 
75 6 

bottom, I 395 
bouckcasse, III 208 
Bouckhoudin!.J Van de Vorstelicke, I 30 
BOUGUER, P., I 573n 
BOURNE, WILLIAM, UI 366n, 373, 383, 387, 

5°0 

bovenas, V 314 
bovenbonkelaar, V 316 
bovenwiel, V 316 
bovenijzer, V 316 
boveplaets, IV 60, 154 
BOYLE, R., I 50ln 
braetspit, V 24, 37 
BRAHE, TYCHO, 13,18; 1I 766; III 6,21, 6Il 
brander, I 224-225 
brandtspieghel, I 258 
brantsne, I 224-225 
BRAUNMÜHL, A. VON, U 374, 7511f 
Braunsberg, I 5n; V 21, 279-281 
breach, IV 135, 137,438 
breastbeam, V 314 
breedeloop, III 112, 212-, 254-
BRESSIEU, M., 1I 75 2, 753 
Bretten, huys te Bretten, IV 216 
BRIALMONT, ALEXIS, IV 4, 6, 16, 32, 36, 109, 

125,153,161,179,191,2°5> 215, 235,25°, 
25 6, 259 

bridle, I 525, 577 
Bridle, Of the Pressure of Ih~, J 575 
bridle, parts of a-, I 579 
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Brielle, IV 35, 36, 23 8 ; V 73 
BRIENEN, HENDRICK VAN, IV 17, 31, 34,41 
BRIGGS, HENRY, U 23, 380, 381, 382, 384 
Brittenburg, IV 217 
BROERSZ, C.J., II 23 
BROESSOON, CORNELIS JAN, u 23n 
brothe1s, IV 297 
BROUCK, JAN VAN DEN, UI 417 
BROUE, SALOMON DE LA, I 605 
BRUCAEUS, HEINRICH, UI 5 
BRÜCKNER, M., U 128 
Bruges, I 4, 5, 25 n , 26-32 
BRUGMANS, H., I 15 
brugschepen, IV 335, 342 
BRUNE, JAN DE, I 4n 
BRUNELLESCHI, P., II 787 
BRUNO, GIORDANO, IU 6 
BRUNOT, P., I 45 
Bunam, see: Bima. 
BÜRGI, JOST, U 379, 380 
buijtenwercken, IV 440, 442, 443 
bulwark, see: bastion. 
BURGER, C.P., U 373 
burgher , V 487 
Burgherlick Leven, Het, I 6, 21, 27, 32; V 465. 

581 
Burgher/ickeStofJen, I 10,32; IV 5,11,401,471 
burning mirror,·I 259 
BURRUS, CHRISTOPHORUS, III 41 I 
butchers, IV 365 
buttress, IV 109, 187 
BYRCK, EMANUEL, V 44 
Byvough der Weeghconsl, I 18, 30, 523-607 

cabeschoeysels, IV 124, 166 
cade, IV 54 
Cadzand, IV 25 
CAESAR, JULIUS, I 46, 58-59, 86-87; III 33; 

IV 255, 369,4°3 
caisson, V 301 
CAJORI, P., U 374, 377, 380, 382, 385,472,711 
Calais (Cales), IV 235, 236, 240, 241; V 21, 76, 

137, 181, 293 
Calculus, The, I 18,44 
CALIGULA, 1 86-87 
CALLET, U 384 
CALVERT, H.R., U 383 
CALVIN, J., U 387 
Calvinism, U 22 
camels, ships-, V 11 
camestres, 1 143n 
cammen, V 28 
Cammen en Staven, Van, I 33, 34; V 48-63 
CAMPANUS, J., Il 533, 534, 535 
CANTOR, M., U 14, 20, 374, 379,472,75 1,768, 

789 
cap (of mill), V 314 
CAPELLE, J.P. VAN, IV 4, 5 
caravels, IV 33 7 
CARDANO, GERONlMO, I 3, 37, 508-513; U 5, 

17, 123,471,472,473,474,476, 586, 594, 

612,617,625, 645, 650, 667, 677, 767; III 
372 ; IV 34, 43; V 43 

CARDANO'S solution of the cubic equation, 
U 471ft" 

CARDANO'S transformation methods, U 472, 
629 

carriages (waggons for army) IV 250, 293, 
323-329 

cartography, I 19 
casemattes, IV 63, 189 
Castrametatio, I 12, 20, 3 I; IV 4, 7, 247, 25 0-

261-271-275- 397, 401 
Castramétation, /0, I 31-2 
castrametator, I 12 
CASTRIOTTO, IV 5 5 
CASTRO, JOAO DE, UI 395, 396,411 
casus irreducibilis, II 5,473,617,618,619 
catoptrics, I 517; U 785,790,791, 807 
Catro/wicht, Vont, I 30, 550-565 
catten, IV 60, 178 
Catwyck, I 486 
cavaliers, IV 6 I, 179 
cavalry, IV 250, 283, 285, 307,471,479 
CAVENDISH, HENRY, III 4II 
census, U 468 
centre of gravity, I 18, 37,42-44, 95, 98-99, 

103n 
--Df parabola, I 250-259 
-of paraboloid, I 276-283 
--Df polygon, I 234-243 
-of polyheclron, I 274-277 
-by practice, I 3°0-3 ° 3 
--Df prism, I 262-265 
-of pyramid, I 266-273 
-of trapezium, I 242-247 
--Df triangle, I 228-235 
--Df truncated parabola, I 260-261 
-of truncated pyramid, I 266-273 

centre line of gravity, i 101, 139, 227n , 533n 
centre plane of gravity, I 101 
centre of pressure of water on bottom, I 465 
centre of vision, U 8 15 
CERCEAU, JACQUES DU, II 789 
CESPEDES, ANDRES GARCIA DE, UI 388n 
CEULEN, LUDOLPH VAN, II 3, 7, 21, 23, 476, 

736,737,740,751,764,767; III 389, 603 
C.G.S. system, II 384 
Charasto, I 355n 
Charistion, 1354-355,367,371 
CHARLEMAGNE, 11 383 
CHARLES THE BALD, II 383 
Charlois, V 348 
cheek, 1579 
Chinese, V 5,419 
CHOISY, A., II 787 
chord, see: tables. 
chromaticum, V 43 I 
CHU TSAI YÜ, V 419 
circle, eccentric-, IU 33 

, concentric-, 111 33 
" ,perspective-, II 905 
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circumferentor, II 76~ 
circumvallation, IV 403 
CITTERT, P.H. VAN, U 429 
Civic Life, v ~64-~81 
civic matters, I 2I 

CLAES PIETERSZ., II 3 
CLAGETT, MARS HALL, I ~09n 
clapmutsen (papemutsen), IV 403, 412, 416, 

418-420 . 
daveren, Bourgoense, IV 110 
CLAVIUS, CHRIS-rOPHORUS, 11 6, 12. I, 122, 12.3, 

124,125,168,169,172,173,180,181,3°6, 
3°7,378,379, 380, 4~9, 752, 753, 754, 7~~, 
76~, 817; III ~, 388n, 493 

C/eytrecking, I 33 
cloot, I 98 
dootcrans, 16,41,176; V 2~, 31, 324 (fig.23) 
dootsne, UI ~ 96 
clover, Borgundian, IV I I I 
coarseness (of sound), V 419 
COEHOORN, MENNO VAN, IV 37, 63, 109, 125, 

151,191,231,238 
COEN, JAN PIETERSZ., IV 22 
Cogs and Staves, V 41-63 
cogs, V 20 
cogwheel, V 42 
cogwheel, half-, V 20 
COIGNET, MICHIEL, U 15, 23, 379; IU 366n, 

380, 386, 396,4°0,494, 5°0 
coinage, V 541 
COLEN, COLLEN, see: CEULEN. 

COLOM, JACOB AERTSZ., UI 4I~ 
COLUMBUS, CHRISTOPHER, lU 381, 393 
comma, V 417, 419 

. COMMANDINO, FEDERICO, I 37,42-44,224-225 

242-244,386-387, 518-S19;n6, 7, UI, 123, 
126, 129, 785, 789, 817 

commencement, U 401, 4°5; UI 601 
Commentario/us, III 12, 14 
compass, UI 388, 490, ~85, 587, ~89 
compilation of data on planetary orbits, III 

169-1 79 
complex numbers, II 460, 472, 47~, 617ff 
composition of forces, I 17, 183n, 535n 
compound words; I 46 
conches, V 71 
concordant intervals (music), V 418 ff 
conic section, U 909 ' 
conical (lanternwheel), V 324 
conjunction, III 9, 45 

" , mean-, III 45. 
conoidale rectangulum, I 224-225 
continuum, U 460, 472, 475, 617ff 
"contrascarpa", IV 56 
COOLIDGE, J.L., U 766, 768 
Coopmans Bouckhouding, I 30 
coorde, IV 166 
COORNHERT, D., I 46 
Copernican system of the world, I 12, 18, 

3990; III 5,6, II9- and passim 
COPERNICUS, NICOLAUS, I 3; U 75 2, 766; III 

~-3 I 5 passim 
COPHART, FRANS II 127, 224, 225 
Cord Weight, Ofthe-, 1525,529-549 
cordegarde, IV 46~; see: redoubts. 
cordon, IV 167 
cords, I 18 

587 

CORNELIS ANTHONISZOON, IU 366n 
CORNELIS CORNELISZ (van Uitgeest),,V 313 
CORTES, MARTIN, IU 375, 494 
Corvo (Azores), III 370 
cosa, U 509,681 
Cosmographie, I 3 I 
Coss, II 377,461 
cossist, U 463, 471 
costs of dredging, V 29~ 
councils, I 2 I 
counterforts, IV 187 
countermine, IV 63 
counterscarp, IV 57, 125, 167 

" ,-caponiers, IV 191 
courses and distances, doctrine Of-,.I 19 
courtine, see: curtain. 
COUSIN, JEHAN, U 789 
covered way, IV 57, 125, 165, 177, 189 
COXETER, H.S.M., II 128n 
Cracow, IU 595 
cradle-rocking (mechanical), v 24 
Cralingen, see: Kralingen. 
cranen, I 342 
cranes, I 343 
CRANMER, T., U 387 
crans, IV 68 
CREMONA, L., II 793n 
CRESCENTI0, BARTOLOMEO, UI 396 
croix des rnathérnaticiens, II 712ff 
croix rectangulaire, n 429; IV 1°3 
CRONE, ERNST, Cl), CU), (m), (IV), (V); III 363-

589 
'cross, right-angled-, IV 103 

" , surveyor's-, IV 105, 355 
cross-staff, U 429,765; UI 621' 
CROY, PHILIPS DE, I 34 
CRUNINGEN, MAXIMILIAAN VAN (CRUYNIN-

GHEN), 126; U 133,134,135; IV 17 
Crych te Lande, Van de, 1 33 
Crych te Water, Van de, 1 33 
Crychconst, Van de, 1 20, 32 , 33 
Crychshande/, Van den, I 30 
Crychspiegeling, Van de, 1 32; IV 6 
Crychsvolex, Van de geduerige Verlegghing des, 

132 
cubic foot, I 407 
CUNDRY-ROLLETT, 11 131 
curb chain, I 581 
curb hook, 1581 
curtain, IV 55, 63, 125, 133, 157cI67, 43 8, 

andpassim 
" ,large-, IV 63 

curved track, III 48 ° 

Dachtafels, berekende-, III 44 
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Dachtafels, ervarings-, III 44, 56 
daellinie, J 106 
daelwicht, I 104 
daet, 1 21, 22; III 92, 618-
dam, I 322-323; v 113 

" ,osiered-, v 291 

damlooper, IV 337-340 
Damme, v 70 
Damphoogde, Van de Eerlc!oolsehe, I 29; III 604 
DANTI, EGNATIO, u 786, 789 
Dantzig, 1 5n, 20; v 21, 77, 245-273, 301 
darii, I 207n 
DAVIDT (VAN ORLIENS), MR., IV 18, 19, 27 
DAVIS, C.B., u 15, 19 
DAVIS, ]OHN, IU 411 
day, equal-, III 33 

" , mean-, IU 33 
" , natural-, UI 21, 31 
" , unequal-, III 3 I 

decimal fractions, I 16; II 373-455 
decimal notation, 11 373-455, 766; IV 254, 

383-397 
decimal point, II 380, 382, 766 
decimal principle, I 16 

, in arithmetic, U 373-425 
, in measures and gonio­

metry, Il 373-, 383, 427-
,in military organization 

IV 254, 383-397 
Decimall Arithmeticke, I 26 
DECKER, EZECHIEL DE, II 8, 23, 24, 378,381, 

382,755; III 498 
declination (astronomical), declinatio, III 19, 

245-2 53, 364 
declination, magnetie, I 19; III 19, 245, 247, 

364 
decomposition of force, I 17 
DEE, ]OHN, U 123 
deferent IU 37 
definitions, I 96-107 (Art of Weighing); 392-

395 (H.J'drostaties); 579-585 (Pressure of the 
Bridle); u 495-545 (Arilhmclie); 8°7-8 I 9 
(Perspeetive); lIJ 31-45 (Heavenly Motions) ; 
355 (Ebb and Flow); 507-51I (Sailings); IV 

53-63 (Art of Fortifieation) 
deflexion, III 19, 245 -2 53 
degrees of circle, IU 605 
DEIDIER, u 382 
Delft, I 6, 406-7; V 13,354,380,382 
Delft measure, IV 129 
democracy, V 501 
DEMOIVRE, A., u 619 
Demonstration, The Art of-, I 5 
denominator, u 5 17 
DEPAU, R., u 385 
derivative, Il 521, 677 
DESCARTES, R., 122; II 5, 8,461,583 
DESAGULlERS, V 320 
detection of errors (perspective), u 955 
Dmrsichtige, Van de, I 29, 516; u 783- 965 
Deventer, IV 236, 244, 245; V 185, 281 

deviatio, deviation, III 19, 73, 245-253, 364, 
368,40 9 

Dialectics, I 5 
Dia/eelike, I 5, 21, 26, 33; Il 447 
Dia/eetike/ieke Tsamenspraeek, 1 21, 45n, 83n 
Diatonieum genus, V 43 I 
dichotomy, III 617 
Dichtconst, Franf~ysehe, I 33 
Dichteonsl, NederduytJehe, I 33 
DICKSON, L.E., 11 562 
DIERICXZ., ADRIAEN, V 74, 11 I 
DIERICXZ., CORNELIS, V 109 
DIGGES, LEONARD, UI 6 
DIGGES, THOMAS, 111 6 
dignity, II 517 
dime numbers, 11 401, 407 
DIOCLES, u 129 
DIOPHANTUS (DIOPHANT, DIOPHANTOS), I 17, 

27; Il 459, 467, 476, 497, 499, 501, 586 ; 
III 599 

diopter, u 765 
dioptries, II 807 
discounting, II 20, 22 
Discourse on the Worth of the Duteh Language, 

17,44-46, 59 
Disme, la, I 5, 26, 27 
Disme, The 126; II 371-455 
distanee, III 481, 485, 487, 498, 499,513-5 19, 

535. 549- 569 
distance point, u 789 
distribution (of soldiers), IV 375-397 

, Greeks, IV 375-377, 395-397 
,Hebrews, IV 375, 379-3 81 , 383-

395 
, Romans, IV 377-379, 397 

" , Tatars, IV 379, 381-383 
ditch (large or middle), IV 55, 125, 169, 209, 

227, 359,417,418 
" ,dry-, IV 125, 227 

" ,tracing of-, IV 359-363 
" ,wet-, IV 229, 235 

ditch-bailers, V 18, 24 
diver, problem of the, I 18, 377,499 
division of angle, 11 384 
division of a polygon, I 17 
dixme, II 3 8 2 

docid, u 5 10 
dodanen (do~danen), V 113 
DODOENS, R., Il 378 
doender, I 556, 557n 
doend ers toppunt, III 356 
DOGE OF VENICE, 111 375, 376; V 509 
domains, administration of, I 20 
Domeine, Vorstelieke Bouekhouding in, I 30 
Domeine, Verreehting van, melte ConterolIe, I 20, 

32 
DONATI, PAOLO, IU 5 
door (of sluiee), V 70 
DOORMAN, G., I 6n, 15; V I I 

DOU, JAN PIETERSZ., U 8, 382, 399 
doubling of a ratio, I 249n 
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DOUCET, R., u 15 
DOUWES, CORNELIS, III 391,413,499 
drainage, 1 6, 1 3 

,-mills, v 309-41I 
,-province (hoogheemraadschap), 

v 329 
DRAKE, SIR FRANCIS, IU 402n 
drawing, bodily-, IV 53 

" ,-on paper, IV 347-353 
drawing line, I 1°7 
drawing of curves, II 77lff 
Drawing of Water, Of the, I 525 
dredger, bucket-, V 80 

" , chain-, V 80 
" , ladle-, V 80 

dredging, I 6; v 20, 22, 77, 79, 171, 265, 303 
,-apparatus, v 18, 20, 77, 79, 171, 

265 
" , cost of-, v 267, 269 

driebaecking, IV 35 5, 435 
Driehouckhandel, Van den, I 17, 29; U 749-761 
DUCERCEAU, JACQUES, u 789 
DUDLEY, SIR ROBERT, III 41I 
DUHEM, P., I 37n 
Duiveland, v 326, 329, 394 
DUMORTIER, B., I 15; II 382 
dunes, v 231, 297 
dunes, formation of-, I 19 
duralis, v 420 
DÜRER, ALBRECHT, I 3; II 6, 121, 124, 125, 

126, 222, 223, 766, 788, 789, 790, 959; IV 
155 

Dutch language, 16, 7, 21, 23, 24, 44-46, 107n 
385-391; III 616; IV 41, 42, 63, 65, 215, 
231; v 429, 433, 468 

DUYCK, JOURNAAL VAN ANTHONIS, IV 15, 24, 
257,4°6 

duysteraer, III 30 
,-breede, III 62 

" ,-langde, UI 62 
duysteringsnee, UI 158 
Duyts(ch), I 7, 45n; III 616 
Duyvelsgat (Delft), v 13, 387, 391 
dwaelder, III 32, 38,40 

, schijnbaar-, III 38 
, -wech, IU 34, 168-

" , -winst, 111 42 

Dwaelderloopen, Van de vinding der, I 29 
DIJKSTERHUIS, E.J., (I), (U), (lIl), (IV), (V), 5n, 

Ion, 12n, 13n, 15, 46n, and Vol. I; II 129, 
383, 461 , 467, 476, 792, 793; IV 4, 6, 16, 
179, 21 3 

dynamics I 18 
DZENGHIZ KHAN, IV 255,379 

earth, moving-, UI 1I9 
" ,orbit of-, IU 171 

Ebb and Flow, Of the Theory of, I 19, 29; III 

323-35 8, 345n 
ebb circle III 335 
Ebbenvloet, Van de Spiegheling der, I 19, 29; III 

323-35 8,345 n 
eccentric circle, III 33 
eenheyt, III 598 
Eerte/ools, Vant Stofroersel des, I 29 
Eertclootsche Damphoogde, Van de, I 29 
Eertclootschrift, Vant, I 29; II 801; V 237 
Egips jaer, III 30 
EHRENBERG, R., II 15 
Eighty Years' War, IV 401 
Elbing, I 5n; V 21, 275 
Elements, III 605 
Elemenl.! of Hydrostatics I 375-483 
elevation, IV 53, 93-99 
Elizabeth, Queen of England, I 10 
ellipse, construction of-, I 17 II 765, 766, 773, 

777, 791 
ELZEVIER, BONAVENTURE AND ABRAHAM, I 31 
embankment, V 273 
embrasures, IV 61, 157, 175, 177 
EMMIUS, UBBO, I 12, 15 
empty, I 377, 395 
encampment, IV 263-373 
enclosures, IV 465 
enden, V 319 
Enharmonicum genus, V 43 I 
ENRIQUES, FEDERlGO, II 476 
ensign, IV 383, 387 
entrenchement, IV 263 
envelope, IV 169 
ephemerides, calculated-, III 45 

" ,empirical-, III 7,45,51 
epicycIe, III 37 
epicycIe theory, III 1I, 14, 18 and passim 
equal apparent weight, I 38, 101, 105, III 

equal day III 33 
equal temperament I 21; V 418 
equal time, III 3 I 
equant, IU 20 
equation, 1I, I' Arithmétique, passim 

, of arbitrary degree, II 745 
, biquadratic-, u, 649ff,686 
, cubic-, U 612ff, 684, 745 
, quadratic-, II 594ff 
, theory of-s, II 463 

" , of time, III 9, 10 
equatoriallongitude, UI IQ 

équerre d'arpenteur, II 429 
equilibrium of a lever, I 17, 41 
equipment (army) IV 250, 293, 299-345 
equirationality (music), v 427 
ERASMUS, DESIDERIUS, I 92-93 
ERASTOSTHENES II 129, 767 
erm, 1 103 
ervaringsdachtafels, I 29; III 7, 45, 51 
es I 580 
Escamp, V 354, 358 
estuary of the Scheldt, III 347, 358; IV 237 
EUCLID, I 22, 27, 37, IlO, lIl, 231n, 427n, 

514-517; II passim; III 599,601,605,616, 
61 9,621; IV 34, 45,73, 117, 135 

EULER, L., II 382, 61 9, 751 
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EUTOClUS, 1516-517, 5I9n; II 6,128,129,13°, 
3°2,3°3,734,767 

EVANS, A., II 13 
evedag, III 32 
evenaer, III 30 
evenredenheyt, III 594; v 426 
Evenredenheytsreghel der grootheden, Van de, I 29 
evenstaltwichtich, I 84-85, 100, 102, 104, Il ° . 
evenstaltwichtigheid, I 38 
eventijt, III 32 
evenwicht, I 38 
EVERART, EVERAERTS, M., III 45 
evestofswaer, I 392 
ewich roersel, 1 178 
exponent, II 517, 568 
exponential notation, II 462, 471 
extraction of roots, Il 580 
EYCKE, s. VAN DER, II 2 I 
eye, 1581; II 798, 790, 815, 819 
eye, finding of the, Ii 9 Il ff 
eyghen ghewicht, I 396 
eysch, I 124 

face (of a bastion), IV 57, 438 
FALEIRO, FRANCISCO, III 381, 382n, 383, 394, 

4°° 
F ALEIRO, RUY, III 39411 
falling bodies, experiments on-, I 18, 5 Il 
false position, see: rule of-
FAN, J. DU, I 15 
FASOLA, G. NICO, II 788 
fausse-braye, IV 125 (n) 
FAVRE, A., II 383 
FERRARI, LUDOVICO, II 5, 123,473,518, 586, 

650, 767 
FERRO, SCIPIO DEL, II 472, 586 
Feslung-Bawung, I 28 
Finanee Extraordinaire, Bouekhouding in, I 30 
fineness (of sound), V 419 
fingerboard (stringed instrument), v 416 
finitor, I 106-7 
FINK, TH., II 75 2, 753 
first advanc~r-Iag, III 43 

" semi-circle, III 39 
flanking (fire), I 23; IV 32, 57, 59, 177; see 

also: striking. 
float (of waterwheel), V 323 
floating vessel, stability of-, I 18 
Floaling Topheaviness, Of the, I 525, 567-573 
flood top, III 335 
floor, II 781, 815 
floor-line glass point, II 8 I 7 
FLORIDO, II 586 
Flushing, fortifications of-, IV 20, 35, 236, 

242, 243; V 185 
FOIX, FRANÇOIS DE, II 128 
FOKKER, A.D., V 413-464 
foot, 1371, 407n; II 815 

" ,Rhineland-, V 316 
" , Stevin's use of the word-, V 323 

FOPPENS, I 411, 15 

FORBES, R.J., (I), (II), (m), (IV), (V); V I-4Il 
"forbici" IV, 197 
forces, parallelogram of-, I 535 n 
forces acting on a rigid body, system of-, I 

547n 
forces, triangle of-, I I83n, 535n 
fore-and-aft line, III 368,480, 509, 587, 589 
foremen for the approach, IV 459 
foreshortening, n 8, 787 
Formen van Logeeringen, IV 253 
fortification, I 6, 20, 23; 1I 785, 790, 801, 8°7, 

8°9, 8Il; IV 4,32,33,458; V 129 
, cost of-, V 295, 297 
, old Dutch method of-, I 20; IV, 

4, 33, 37, 125, 169, 235 
, ltalian system of-, IV 4, 32, 33 

Fortifteation, la, I 32 
Fortification (New Manner of) by means of Pi­

vot/ed Sluice Loeks, IV 4, 20, 215, 233-245; 
V 83-199 

Fortiftcation, par Esc/uses, la, I 32; IV 7 
For/resses, The Building of, 1:.6 
fortresses, buildingof-, IV 31,1°3, Il5, 119, 

23I, 237,4°1 
, hexagonal-, IV 3 I, 65 
, -on hiJls, IV 223 
, irregular-, IV 3 I, 117, 191 
, investment of-, IV 401, 402, 403, 

410,413-421 
, -in marshes, IV 227 
, pentagonal-, IV 11 5 
, regular-, IV 3 I 
, scope for building-, IV 119 
,-on or in the sea, IV 225, 236 

" , -on silted-up land, IV 221, 236 
foundations, VII 3 
FOURNIER, GEORGES, III 396, 410 
Fourth (music), V 45 I 
FRANCESCHI, PIERO DEI, II 788 
FRANCO, SALVADOR GARCIA, III 393 
FRANÇOIS VAN DIEPPE, III 397 
FRÉART DE CHANTELOU, R., II 786 
FREDERICK HENRY, PRINCE, IV 258, 4°1; V 5 
FREITAG, ADAM, IV 408 
French, III 6 15 
frets, V 416 
FRIEDLEIN, G., II 766 
FRISCH, K., 111 12 

FUGGER, II 13, 15 
fugue, I 88-89 

gain of aplanet, III 43 
GALBA, I 86-87 
GALILEI, GALILEO, I 24, 5IIn; II 785; III 326 
GALILEI, VINCENZO, V 417, 418 
GALLE, JOAN, III 385n 
galleries, IV 433 
GANDZ, s., II 375 
gang, V 316 
garland, IV 67 
gaslager, III 52 
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GASSANI, V417 
GASSENDI, P., V 5 
gate, IV 185 
gate (of loek), v 69 
GAUSS, C.F., II 475 
gears, v 42, 322 
GEBER, see: ALBATEGNIUS. 

Geertruidénberg, IV 404 
GELLIBRAND, H., II 384 
GEMMA FRISIUS, II 751; III 5 I I 
gentle bridle, I 581 
geodesy, Roman-, IV 255 
Géographie, I 31 
geography, I 19 
geometrical instruments, I 17 
Geometrical Problems, I 5 
Géométrie, la Practique de la, I 3 I 
geometry, I 17,; III 605 
GERARD OF CREMONA, I 355n 
GERMANICUS, I 86-87 
Gesantterie, Ghemeene Regelop, I 32 
GES CHAUFF, TH., see: VENATORIUS. 
geUons, u 373 
GEYL, P., I Sn 
ghecorte brander, I 282 
ghecorte brantsne, I 260 
gheesthandel, III 604 
ghemeen scholen, III 619 
ghemeene constwoorden, I 108 
ghemeene weeghconstighe reghel, I 138, 556 
Ghemengde Stoffen, Van de, I 28, 30 
gheneesstoffen, IU 610 
Ghent, I 8 
gheschickt bodem, I 394 
ghéschut, IV 122, 132, 250, 3°8-3 12, 337 
GHEYN, DE, V 5 
ghelaet, I 3 8, 1°4 
GIETERMAKER, CLAES HEYNDERICKS, III 493, 

497 
GILBERT, PH., II 474, 740 
GILBERT, WILLIAM;IU 6, 13, 14, 129,406, 

4°7,4°9,410 
GINSBURG, J., U 375, 378, 379' 
GIRARD, ALBERT, I 27, 31, 38, 139n, 183n, 
352n, 359n; II 19, 378, 382, 459, 472, 475, 

674,74°,751,756,792; III 326, 380; IV 35 
GIROLAMO DI PIERO, II 14 
GLAISHER, J.W.L., II 380 
GLAREANUS, HENRICUS, I 86-87; V 453 
glass, II 791, 803, 817 

" ,-base,II 817 
" ,-ground, II 791 
" ,-(for drawing images), u 959, 961 

globe, use of-, III 481; 487, 515, 523, 525, 
547-571 

gnomon, n 469, 598 
GOD V 2°5,515,549 
GOETHALS IV 5 
GOLIUS, JACOBUS, V 33 5 
gootwentel, V 316 
gordine, IV 132, 136, 142-166,438 and passim 

591, 

GOUGEON, L., II 382 
GOVERTSZ, JOOST (VAN DER SPELT), V 326, 331 
GOVI, GILBERTO, II 786 
gracht, IV 54, 124, 168, 208,416,418 

" ,drooghe-, IV 124, 226 
grand parti, II 15 
grandeur, II 502 
GRAVELAAR, N.L.W.A., II 121, 380, 472, 629, 

75 I, 768 
gravers, IV 433,437,44°,444,446,449,456, 

45 8 
GRAVESANDE, W.J. '5, II 793 
gravitas secundum situm, I 38n 
gravities carried, I 332-341 
gravities hauled, I 34°-355 
gravity, I 97 
greatcircletrack,I 19; III 480,481, 507, 513-

521, 543, 569, 571 
greatest common divisor of polynomials, I 

17; II 462,577, 
Greeks, IV 251, 254, 375. 395,397; V 419, 431 
GREGORY XIII, POPE, II 459 
grofheyt (in music), V 424 
grofschudtweer, IV 428-431,438 
Grol, IV 17, 257, 258 (fig. I) 
gront, III 122 
GROOT, JAN DE, V 324, 326 , 
GROOT, JOHAN HUGO CORNETS DE, I 6, 18, )2, 

jIln; II 3,480,736; IV 215; V 13, 29 
GROOT, K.W. DE, I 45n 
GROTIUS, HUGO, I 6, 28; II 3; III 367, 375, 376, 

380,4II,607;V5 ' 
ground line, II 789, 791, 817 
ground plane, II 791, 801, 807, 815 
GUIDO UBALDO DEL MONTE, see: MONTE. 
Gulik (Juliers), IV 21, 36, 250, 256, 257, 258 

(figs. 2 and 3), 297, 335, 341,401,402,453 
GUILLEN, FELIPE, UI 382n 
gunpowder, IV 289,321, 327, 331 
GÜNTHER, S., III28, 7jI 
GUNTHER, R.T., II 765, 766 
GUSTAVUS ADOLPHUS, KING, IV 475, 476 

HAAFTEN, M. VAN, II 20, 21, 23, 381, 385 
Hage, den-, V 342 
Hague, The-, I I2; IV 24; V 342 
HAHLWEG, WERNER, IV 5, 8 
halfront, eerste-, III 38 

, tweede-, UI 38 
HALL, III 4II 
HALLEY, EDMUND, III 412 
halssteen, V 314 
handle, 1 1°3 
handthaef, 1 103 
hanghende lini, I 100, II 2 
hantroer, IV 473, 484 
harbour, IV 237; V 131-3°7, passim 
Harderwijk, IV 17-20, 19 (Plate I), 236 
HARDY, G.H., II 377 
HARRADON, III 382n 
HARRIOT, THOMAS, 'lIl' 382,493 
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HARRIS, ROLLIN A., 111 325n 
HABYEN, ALBBRT, III 407, 409 
Haven-Finding Art, Tbe, 128; III 361,419-475 
Havenvinding, De, 119,28,29; III 419-474 
Hazerswoude, I 12 
head of sap, IV 444 
HBATH, T.L., II passim 
Heavenly Motions, III 3 -321 
Heaven of planet, lil II-14, 131, 133 
Hebrews, IV 25 I, 254, 375, 381 , 383 
HEEMSKBRCK, JACOB VAN, 111 315n, 386, 398 
heflini, I 106 
hef wicht, I 104 
HEIBERG, J.L., 11 129, 766, 786 
St. Helena, III 357 
HBLMONT, NICHOLAS VAN, V 325 
HELLMANN, G., 111 382n 
hemel van planeet, 111 II, 12, 130, 132 
hemelbol, 111 12 

Hemel/oop, Van den, I 18, 29, 399n; lil 3-321 
hemelloopstuych, III 168 
HBNRY 111, Count of Nassau, I 3°; IV 33 
HENRI II, King of France, II 15, 26, 27, 383 
Henry, Prince of Wales, III 377 
herbsne, herftsne, III 33 8 
HBRCKB, J.J. VAN, I 5n, 15 
Herrnes, III 595 

, - Trismegistos, 111 605 
HBRON, I 355n; II 129, 130, 3°0, 3°1,467, 

72 3, 765, 767 
HERWARTUS, J.G., III 326 
HIBRO, King of Syracuse, 1354-355 
HIERONYMUS, I 64-65 
HILBBRT, D., II 765 
hinderwering, IV 410 
Hindu-Arabic numerals, 11 4, 373, 381 
HIPPARCHUS, III 51, 53, 283, 593, 597, 599 
HIPPOCRATES, III 6I1 
HOHnE JACOBSZ., II 23 
HOECK, GILLIS VAN DEN, II 23 
HOEFER, F.A. IV 18, 20 
hog feathers, IV 475 
HOLT, B.G., II 788 
HOLTZMANN, WlLHBLM, 11 459 
homologous terms, II 161 
homology, II 790, 791 
HONDlUS, HENDRICK, II 792; IV 21,253,258, 

408 
HONDlUS, JODOCUS, II 8; III 399, 408, 409, 414 
HONDlUS JR., JODOCUS, III 399 
HOOD, THOMAS, III 383n 
Hoogduytsch, I 45 
hoogheemraadschappen, V 329 
HOPE-JONES W., II 767 
horizon, I 106-107 
horn-work, IV 205, 403 
horsebit, I 18, 22, 575-
horsemanship, I 52 5 
houcken, inwendighe-, IV 194-198 

" , uytwendighe-, IV 198-208 
houckrnaetrnaecksel, III 600, 602 

Houckmaten, Tafels van, I 29 
houder, IV 237 
house building, I 20 
HOUTMAN, CORNBUS DB, III 400, 401, 402n 
HOUTMAN, FRBDERIK, 111 402 
houtvoet, V 32 I 
HUBS, ROBERT, III 408, 488, 492, 573 
HÜGEL, L.F.J., 11 786 
HULSlUS, FRIDBRICUS, I 3 I 
HULSlUS, LBVINUS, I 28 
Hulst, IV 17 
HUNRATH, K., 11 376, 380 
huts, see: lodgements. 
hutten, see: logijsten. 
HUYGENS, CHRISTIAAN, 11 8, 384, 792; 111 

363-4°7; V 418 . 
HUYGENS, CONSTANTIJN, V 74, 415 
Huys, Van de oirdening der delen eens, I 32 
Hu.ysbou, Van den, I 23, 30, 33; II 785, 801; 

v 41,77 
hydraulic engineering, I 6, 19; V 67-81 
hydraulic inventions, I 6; V II -38 
hydrography, I 19; V 205 ff 
hydrostatic formula (of mills), v 318 
hydrostatic paradox, I 18, 377, 487 
Hydrostaties, Tbe Elements oJ, I 6, 375-483 
Hydrostatics, The Praetice oJ, 1485-501 
HYGINUS, IV 255 
Hypomnemata Mathematica, I 10, 30 

IBN AL-HAITAM, II 786 
ice drifts, v 249 
ichnography, II 787, 801 
"lgelbalken", IV 476 
image, II 8 I 5 
images by means of numbers, II 963 
imaginaries, II 463, 473, 617, 618, 619 
inclination, III 374 
inclined plane, I 17, 175 
Incommensurables Grandeurs, Traité des, I 27 
incommensurable quantities, II 529, 533, 

712ff, 723ff 
indifferent equilibrium, I 41 
inequality, second- III 593 595 
inexplicable numbers, I 23 
infantry, IV 250, 281, 3°3-3°7,471 
infinite processes, I 44 
inns, IV 297 
inront, III 36 

,-dragher, III 36 
" , -wech, III 36 

Instructie voor de Ingenieurssebooi te Leiden, IV 

20; V 468 
instruments, geometrical-, I 17 

" , musical-, V 416 
intervals, concordant-, V 4 I 8 
inundation, IV 238 
investment, IV 402, 403, 410, 413-421 
irrational numbers, I 23, 137n; Il4, 459,533, 
irrational ratios, I 137n; V 418,419,440 

73 8 
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irrigation, v 67 
isogonics, III 364 
Italian method of bookkeeping, I 20,30 
interest, compound-, II 21ff, 32ff 

, detrimental-, II 20ff, 33ff 
, profitable-, u 20ff, 33ff 

" ,simple-, II 20ff, 33ff 
intervals, theory of-, I 2 I 
IVINS, W.M., u 789n 

JABIR, see: ALBATEGNIUS. 
JACOBSZ., LAURENS, III 398 
JAMNITZER, WENTZEL, u 128 
JANSZ., ADRlAEN, V 73, 111 
JEROME, ST., I 64-65 
jetons 11 37 3 
JOAO DE LISBOA, III 393, 395 
JOHAN VAN NASSAU, IV 8, 471 
JONG, C. DE, 11 767 
JORDANUS NEMORARIUS, I 37, 509n 
JOSEPHUS, FLAVIUS, IV 254, 375, 381 
journal, tail-, V 316 

, thrust-, V 316 
, top-, V 316 

JOVE, MICHEL, 11 19 
Juliaensche jaar, III 32 
Juliers, see: Gulik. 
Jupiter, 111 13, 171, 175, 241, 301 

kaghe, IV 334, 340 
kamwiel, V 316 
KARPINSKI, L.C., II 373, 375, 378, 464, 468, 

469,47° 
KASIR, D.S., II 472 
KATER CZN., S.T., V 22 
Katwijk, 1487; IV 236 
keeren, I 5 82 
keerpunt, 111 316 
keertijt, UI 44 
KENDALL, ABRAHAM, III 41 I 
KEPLER, JOHANNES, II 7, 125, 126, 127, 379; 

III 6, 19, 21, 326,410 
KERN, G.J., II 788 
kerveels, IV 336, 340 
keteh, IV 337, 341 
KETELTAS, BARENT EVERARDUS, III 408, 409 
KEUNING, J., III 366n 
keyed instruments,,1 2 I ; V 457-459 
kielspitting des grachts, IV 358-363 
KIELY, EDMOND R., u 765 
kinketen, I 580 
kinketenhaeck, I 580 
KIRCHER, ATHANASIUS, IU 4I1 
kolk, V 69 
koningsspil,v 316 
KOOIMAN, K., I 45n 
krabbelaar, V 80 
Kralingen, V 326, 331, 345, 362, 364, 388, 

391, 392, 4°° -
krijchsvolcxverdeeling, IV 374-396 

, Griecken, lv 374-376, 

593 

394-396 
krijchsvolcxverdeeling, Hebreen, IV 374, 

378-3 80, 382-394 
,Romeinen, IV 376, 

378, 396 
, Tarters, IV 378, 380-

382 
KUENINCXBERGE, I. VAN, 

see: REGIOMONTANUS. 

lag (of a planet) UI 41 
lancworpighe doot, I 98 
lance, I 327 
lanci, I 326 
land formation, IV 215-221; V 76ff, 209ff 
LANGREN, JACOB FLORENTIUS VAN, UI 399 
language, III 609 
LANSBERGEN, LANSBERGIUS, LAENSBERGH. 

III 317 
lantarenwiel. V 3 I 6 
lantern-wheel, V 42, 49 
LAPLACE, P.S., u 384 
LASTMAN, CORNELIS JANSZ., III 499 
Latin, Use of-, I 7; III 613 
latitude, I 19 

, motions in-, UI I1, 18, 19, 113, 213-, 
275-

latus rectum, 1 387n, 389n, 39In 
LAVANHA, JOAO BAPTISTA, IU 383n 
law, civic-, V 537 

" , -of cosines, II 753, 754, 755 
" , -of sines, U 75 5 

LAZARD, U 382 
L.B.C. I 576-577 
ledich, I 377, 394 
leecketijt, III 592 
LEEGHWATER, V 14, 329 
legermeter, IV 249, 344, 35 2, 354 -
Leghermeting, I 31; IV 7, 247, 261-397 
LEIBNIZ, G.w., I 22; u 14, 765 
LEICESTER, The Earl of, I 9; V 525 
leijtsmannen der naerdering, IV 458 
lentsne, III 338 
LEONARDO OF PISA, u 14, 17, 123, 124 
LEONARDO DA VINCl, I 3; u 788; V 43, 71 
LEONINUS, ALBERTUS, UI 5 
LEOWITZ (LEOVITIUS), CYPRIAN, IU 45 
Letterconstighe Geschillen, Verhae/ van, I 33 
lever, equilibrium of-, 1 17, 37-40 
lever, forms of-, 1 320-333 
Leyden, I 5, 6, 8n, 10, 13, 26-28, 30-32, 34, 

56-57, 294, 382-383,486-487; IV 20; V 18 
libraries, possessing works of STEVIN, I 25n 
LIEF JANSZ ANDRIES van Moerbeek, V 314 
lift-loek, see: loek. 
lifting line, I 1°7 
lifting weight, I 105 
lijsten, IV 298-344 
LIMENEVPETIKH, I 28 
Limenheuretica,128 
lirnma, V 419 
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line of eccentricity, III 35 
linea terrea, II 789 
Lingen, IV 236; V 239, 285 
LINSCHOTEN, JAN HUYCHEN VAN, III 387,4°1, 

403n, 411 ; V 5 
LINTON, ANTHONY, III 377 
LIPPMANN, E.O. VON, III 392n 
LIPSIUS, JUSTUS, IV 254, 279 
lists of army implements, IV 299-345 
LIVIUS, JUSTUS, I 32 
Lochtwicht, Vant, I 3°,49, 526 
locks, I 19; V 69 

" ,flash-, V 69 
., ,lift-, IV 238 

, pound-, V 69 
" ,sluice-, IV 7, 235, 239 

lodgements (huts), IV 256,263,279-293,357, 
359,417 

logarithms, II 380, 381, 756 
logie, ancient formal-, I 143n 
logimenten, logijsten, IV 25 I, 278-292 
LONDE, DE LA, 1I 382 
longitude, I 19 
longitude, determination of-, (by means of 

chronometer), III 364 
determination of-, (by means of 
lunar distances), III 364 

" , equatorial-, III 10 

longtitude-finder of Plancius, II 403, 415-417 
Loochening van een Ewich Roersel, I 32 
loopgraven, IV 424, 435-466 

, natte-, IV 467 
" , water-, IV 467 

loopschansen, IV 426-42.8 
looting, IV 403, 411 
Looven, IV 432 
LORIA, G., II 472, 789, 790, 791, 793 
LORINI, BUONAlUTO, I 5 B; V 75 
lowering line, I 1°7 
lowering weight, I 105 
loxodrome II 7, 9; II1480, 481 , 491, 492, 494, 

498,5°9, 5Il , 515, 517,521-525, 
543, 569-577, 581 

, copper-, III 481, 485, 487, 497, 
52.3,525,547,549,555-5 67 

, drawing of-, III 481, 485, 487, 
491-493, 497, 521-525, 547-5 61 

,eighth-, III 482,485,488-49°,496, 
499, 541-546, 569, 571, 585 

loxodromic sailing, I 19; III 509, 55 1-5 69 
lijder, I 556, 557n 
lunation, UI 8 
LUYS, INFANTE DOM, III 395 
LYTE, HENRY, I 2.6; II 378, 383 

MACDONALD, W.R., Il 381 
MACH, ERNST, I 40 
MACHIAVEL, I 3z 
magazijn, IV 293 
MAGELLAN, F. DE, III 394 
MAGGI, GIROLAMO, IV 55, 12.9, 195 

magie, III 607 
MAGINI, GlqVANNI ANTONIO, (MAGINUS), Il 

379; III 5,45 
magnetie meridian, III 364, 368 
magnetic pole, III 368, 372., 377-379, 396-4°0, 

402-404, 423 
magnetic rest, III 14, 12 7-
magnetism, III 14, 127-, 364-475 
magnitude, V 502. 
MAHOMED OF BAGHDAD, U 123 
MALLET, IV 35, 103, Il7, 161, 259 
Malta (La Valetta), IV 145, 197 
MANITlUS, n 374, 766 
manpower (definition), V 320 
Mam/scripts of Stevin IV 9, 10, I1, V 327, 415 
MARCELLUS, I 355n 
MARIA VAN NASSAU, Princess, V 325 
.market place (army camp), IV 250, 295, 353 
marking of weapons, IV 389 
Marking out of Army Camps, I 12.; IV 7, 247, 

263 
MARLO, MAROLOlS, SAMUEL, II 8, 792; IV 20, 

27,31, 155, 2jI, 256,4°1,4°6,4°7 
Mars, III 13, 15, 16, 171, 175, 181-, 241, 3°1 
maps, of the Scheldt estuary, III 358 

, of the fortifications in the Netherlands, 
IV 524 

" ,of mills discussed by Stevin, V 330 
marshmill (see: drainage mill), l 6, I~ 
On the Marsh-Mills, V 309-4I1 
MARUM, MARTlNUS VAN, V 7 
MASACCIO, T., U 787 
masonry, IV 109 
masters, singing-, V 420 
MASTERSON, THOMAS, Il 23, 379n 
Materiae Politicae, I 10, 13, 20, 21, 32, 46; 

IV 5, I1, 471 
Mathematica! Memoirs, l 10 
mathematica I operations, III I I I 

Mathematical-Phi/osophical Activi!}, I 13 
Mathemat;cal Theses, II 536, 738 
MAUPIN, G., II 474 
MAURICE, Count of Nassau, Prince of Oran­

ge, I 8-I1, 13, 17, 20, 28-32, 552-553, 
576-577, 598-601,604-607; II 3,7, 8, 379, 
751,756,767,768,769,785,791,792.,795, 
801, 8I1, 829, 959, 960, 963; III 7, 53, 337, 
339,343,367,375,376,4°8,431,479,49°, 
505, 5Il , 515, 543, 616; IV 3,17,2.4,25, 27, 
34, 2.49-2.54, 25 6, 259 (fig. 4), 2.61, 2.79, 
287,349,351,353,369,4°1-4°7,451,471; 
lIJ (Plate I) 

MAUROLYCO, F., I 37 
MAUTZ, 0., II 379 
MAY, JAN CORNELISZ, III 406n 
MAZINGHI, ANTONIO, Il 14 
mazzocchio, II 787 
mean, -conjunction, III 45 

, -days, III 33 
, -motion, 111 41 

" ,-opposition, III 45 
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mean, -planet, UI 41 
" ,-proportional, U 567, 724 
" , -time, 111 9, 33 

measures, U 427-455; IV 24, 25> 127-133, 353 
measuring army camps, IV 249-373 
mechanical operation, II 790, 839, 845, 847 
mechanics, I 17, 37 
MEDICI, II 13 
MEDINA, PEDRO DE, III 366n, 382, 386, 392, 

5°0 

MEDINET MADI, V 3 
MEERMAN,V 7 
Meetdaet, De, 117,29; II 763-781 
meeting, -line, II 817 

" ,-point, II 817 
MEHMKE, R., II 384 
MELANCHTON, PH., III 5 
Mémoires Mathématiques, I 10, 30 
Memorie van Plan&Îus, III 402-405 
MENELAUS, MENELAOS, I 233n, 271n; II 755 
MENGER, K., II 6 
MENNHER, VALENTIN, II 15n, 23n 
mercantile administration, I 20 
MERCATOR, GERHARD, II 9; III 372, 396-4°0, 

403, 410, 479, 491-495 
MERCATOR, ROMULDUS, III 398 
Mercury, III 9,18,20,21,123,171,179,243-, 

29h 31 3 
meridional parts, III 483, 486, 493-495, 498-

5°0 

merlon, IV 61, 157 
metacentte, I 573n 
Metael-Prozif, Van de, I 33 
meting des leghers, see: teijckening. 
METIUS, ADRlAAN, II 3; III 408, 409, 498; IV 

26, II7 
metselrie, IV 108 
MEURS, ]OHN OF, II 375 
MICHEL, H., II 773 
MICHEL ANGELO, II 788 
middachront, III 30 
Middelburg, V 80, 289 4 

middel dag, III 32 
middeldwaelder, III 40 
middelgracht, IV 54 
middellloop, III 40 
middelplaets, IV 60, 62, IH 
middelpuntichront, UI 32 
middelsamingh, middeltegestand, III 44 
middeltijt, II 32 
MIKAMI, Y., II 385 
Milan, v 72 
Militaire Afbeeldingen, IV 13, 252 
mil!, 119; IV 237; V 309-4II 

, calculation of-, V 316-322 
" ,costs of-, V 327, 329, 398, 405 
" ,design (~tevin's new) of-, 'v 322-324 

, drainage-, VII, 25, 3 09-40 I 
" ,draught-, V 25 

, efficiency (output) of-, V 320 
" ,estimate of-, V 398 

mill, mud-, V 14, 80 
" ,post-, V 313 

, specifications of-, V 40 I 
" ,tax on-, V 329 
" ,-terms, v 333, 408, 4II 
" ,tower-, V 31 I, 314 

,tread-, I 346, 347;v 3 II 
, tun-, V 3II 

" ,-working in tandem, V 14, 33 
miners (army), IV 250 
mining, IV 433, 453 
MINNAERT, M.G.]., (I), (1I), (m), (IV), (V) 
mirror of languages, I 107 
mirrors, II 786 
MITCHEL, 0., III I2n 
MÖBIUS, K.F., II 755 
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model, wooden- of fortress, IV 93, 99, 103 
modes (music), V 453-

, authentic-, V 453 
, contrary-, V 453 
, plagal-, V 453 

MOHAMMED IBN MUSA, see: AL-KHWARÎZMÎ 
moins de moins, II 460, 617 
molenas, V 314 
molengang, V 14 
molengeld, V 329 
Molens, Van de, I 19, 33; n 7; V 309-4II 
mollaris, V 420 
monarchy, absolute-, V 501 

, constitutional-, V 501 
MONGE; G., II 787, 788 
monochord, V 443 
monosyllabic words, I 64-80 
MONTAIGNE, v 24 
MONTE, GUlDO UBALDO DEL, I 37; II 8, 764, 

765,773,775,779,785,789,79°,791 
MONTROIAL, J. DE, see: REGIOMONTANUS. 
montstick, I 580 
montsticksaspunt, I 582 
MOODY, ERNEST A., I 509n 
moon, 119 

, distance, III 10 
, floodtop, III 33 5 
, nodes, III 159 

" ,orbit and motion, III 8-, 155, 169-
MOORE, JONAS, IV 103 
moortcuylen, IV 62, 188 
MORGAN' M.H., II 787, 801 
MORREN, TH., II 792 
moss, V 72 
motion of the earth I 18 
MotIey, IV 3, 8 
Mottlau, V 242, 243, 247ff 
mountains, origin of-, I 19 
muerbrake, IV 134 
MOUTON, G., II 384 
MOXON, JOSEPH, III 377, 378, 4 II , 494 
MÜLLER, ]. see: REGIOMONTANUS. 
multinomial, polynomial, II 716ff 
munitie van oorlogh, IV 250, 289, 320-322, 

31.6,330 
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MURIS, J. DE, see: MEURS, J. OF. 

musie, I 2.0,2.2.; V 413-463 
musica, V 41 ~ 
musketeers, IV 471,479 
MUYS, CORNELIS DIRCXZ, V 14, 2.9, 74, 80, 313, 

314 

NABER, S.P. L'HONORÉ, 111 315n, 417 
naelde, I 98, 2.66 
naerdering, IV 410, 42.2.-468 
naestepunt, III 34, 36 . 

, -ensbooch, 111 36 
NAGEL, A., 11 373 
NAPIER, JOHN, Il 2.3, 376, 380, 381, 382. 
NATRIS, VAN, V 331 
natuerlicke dach, III 30 
naturlick jaar, III 30 
natuerlicke sanck, V 41~, 422 
natuerlick verstaan, I 140, 143n 
natural, -<lay, III 3 I 

, -year, III 31 , 55, 75 
NAUTONIER, GUILLAUME DE, III 410 
NAVARRETE, III 387 
navigation, I la, 19 
NEANDER, MICHAEL, III 5 
NECK, JACOB VAN, III 401 
NEEDHAM, J., V 419 
Neerduytsch, I 45n 
Neerlanders, I 45n 
negative roots, II 471, 475, 642.ff, 672-
Nehrung, V 273 
NEREE, RICHARD JEAN DE, IV 267, 268 
NERO, I 86-87; V ~13 
NEUGEBAUER, 0., 11 467 
New Manner of Forliftcalion, by means of Pi-

vottedLocks,II 2; IV 4, 20, 233-24~ ;v83-199 
NEWTON, ISAAC, I 3 
NICOLAAS PIETERSZ., see: PETRI. 

NICOMACHUS,II 12.2. 
NIEROP, DIRK REMBRANDTSZ. VAN, 111 ~OO 
NIEROP, PIETER REMBRANDTSZ. VAN, III ~oo 

Nieuwe Maniere van Sterctebou door Spilsluysen, 
112,19,2.0,31; IV 7, 2.0, 2.H-2.4~; V 83-199 

Nile, II 27 
NOACH, I 4~ 

nominator, II 568 
Noort Nootdorp, V 340 
noorstant, III 598 
NORMAN, ROBERT, 111 374, 375. 384 
north and south line, magnetic-, III 364, 368 

" , true-, III 364, 368 
Northumberland, Earl of-, TIl 488 
North-Holland, Province of-, 145,46 
NORTON, ROBERT, I 2.6; 11 2.4, 378, 387, 447. 

451; IV 36 
Norway, I 5 
NORWOOD, RICHARD, III 500, 501 
Nottingham, CHARLES, Earl of-, III 376 
Nouvelle Manière de Fortifteation par Escluses, 

131 
Novaya Zemlya phenomenon, III 21, 31~ 

number concept, 11 460, 501 
numbers, absurd-, II 460, 738 

, algebraic-, II 462, P9 
, arithmetical-, II P4, 519 
, complex-, II 460, 617, 618, 619 
, geometrical-, Il 461, 509, 519, 51.8 
, composite-, Il ~ 03 
, imaginary-, II 463, 617, 618, 619 
, inexplicable, II 460, 73 8 
, irrational-, Il 460, 738 
, irregular-, Il 460, 738 
, negative-, II 460, 642.ff, 672. 
, prime-, Il.503 

" , surd-, Il 460, 738 
numerical point, III 601 
NUNES, PEDRO, II 463, 474; 111 382.n, 395,479, 

488,491,492.,494, 497, ~OO, 573, 575 
Nuremberg, Burgomasters and Rulers of the 

City of-, I 293 
Nurrenberg, Burgemeesters ende Regierders 

der Stadt-, I 292. 

oblique balance, construction of-, I 3 I 8-]2. I 
oblique lifting line, I 107 
oblique lifting weight, I 107 
oblique lowering line, I 107 
oblique lowering weight, I 107 
Observationes des Grafen Johann des Milt/eren 

von Nassau-Siegen, IV 2.51 
observer's, -line, II 8n, 8 I 5 

,-measure, II 8Il, 81~ 
OCKENDEN, R.E., II 378 
OCTAVlAEN, Keyser, I 32. 
Oeuvres Mathémátiques, I 32. 
officers, IV 2.50, 2.91, 301, 315 
officials, IV 2 ~ ° 
officieren, IV 2.90, 300, 314 
Oirdening der dee/en eens huys, Van de, I 32. 
Oirdening der steden, Van de, I ]2.; IV 2. 54 
oirdentelick lichaam, I 98 
Old Dutch system of fortification, IV I2~, 

169 
OLDENBARNEVELD~ J. VAN, 19 
OMAR KHAYYAM, II 472. 
ommeganck, V 422 
omringeling, IV 410, 412.-42.0 
ondergraven, IV 432, 452 
onderhouden (quartier), IV 364 - 366 
onderplaets, IV 60, 62., I ~ 4 
onderijzer, V ]2.6 
oneven dach, III 30 
oneven tijt, III 30 
onevenheyt, tweede-, III ~92., ~94 
onevenheytspunt, II 292. 
ongeschict lichaem, I 100 
onsel, I 310 
OOGE, M.L.D', II 122 
oogh, I 586 
ooghraeckpunt, I 58z 
operations, mathematical-, III 1 I 1 
opleider, V 316 
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opsienders der wercken, IV 458 
opposite of Moon, III 333 
opposite's flood top, III 33 5 
opposition, III 45 

" , mean-, UI 45 
opsnijding, III 6 I ° 
Opliqlle, L', I 32; U 785, 792, 799 
optics, II 785, 807 
Opus Pololinllm, u 4, 375, 75 2 

orbis, III 12 
orbit of sun, moon, planets, UI 1-32 I 

" ,planet's-, (definition), UI 37 
ordnance, IV 123, 133, 250, 3°9-3 13, 337 
"ordre renforcé", IV I 6 I 
ORE, 0., II 472 
organisation, I 2 I 
ORIBASIOS, V 42 
oriliion, IV 59, 15 I, 153 
ORLIENS, DAVIDT VAN, IV 18, 19, 27 . 
orthodrome, U 9; III 481,5°9,513-521 
orthographic projection, II 787, 788 
orthography, U 787, 801 
oscillations, III 18 
osiered dam, v 291 
Ostend, IU 345n; IV 17, 3S, 36, 402, 40S, 
450; V 127, 135 
OTHO, L. VALENTINUS, U 752 
OITO, I 86-87 
Oud- Reijerswaard, V 3 I I 
OUGHTRED, w., II 382 
outworks, IV 403, 441, 442, 443 
Overlanders, I 45n 
OVERDIEP, G.S., I 27 
overtoom (overdragh), V II; 70 
overwelfsel, IV 69, IS 4 
OZANAM, U 382 

1t (Pi), II 767 
Pacification of Ghent, I 8 
PACIOLI, PACIUOLI, LUCA, n 14, 17, 18; 123, 

128,472,474, 53S, S87 
PAEDTS, ]. ]ACOBZ., I 30 
paetschip, IV 341, 342 
PAGNINI, GIAN-FRANCESCO, tI 13 
PANNE KOEK, A., (I), (n), (m), (IV), (V); IIJ 

5-35 8 
PANOFSKI, E., u 788 
papemutsen, see: clapmutsen. 
PAPINI, G., II 787 
PAPIUS, ANDREAS, V 451 
PAPPERITZ, E., u 793 
PAPPUS, I 38, 100-101; II 6, 126, 766; V 42 
parabola, I 42, 224-225, 250-259; U 767 
paraboloid, I 225n, 277-285 
Paradise, I 45, 46 
parallactic instruments, II 766 
parallelogram (perspective), u 877ff, 917, 933 
parallelogram of forces, I 535n 
parapet, IV 55,417 
PARMA, The Duke of, I 8 
PASCAL, B., 118,27, 50In; u 559 

597 

PASINO, MARCUS AURELIUS DB, IV 33, lIl, 129, 
195 

patents (of Simon Stevin), I 6; V 9-38 
patiens, I 55 7n 
PATIUS, see: PAEDTS. 
PAUL lIl, POPE, IU 12 
peol, v 76, 169 
PEGOLOTTI, FRANCESCO BALDUCCI, II 13, 17, 

19 
PÉLERIN, JEAN, U 789 
PEIRESQ, NICOLAS CLAUDE FABRI DB, V 5 
PENA, ]OANNEUS, II 786 
penbalk, V 316 
pennon, IV 383, 387 
pensteen, V 316 
perch, U 427 
percken, IV 465 
perigee, (definition), III 35,37 

,arc of-, III 37 
" ,mean-, UI 37 

perihelion of the earth, III .15 I 
period of revolution, III 47 
PERRENOT, ANT., III 397 
perpetual motion, I 17, 179 
perspective, I 17, 517 
Perspeclive, U 783-965 
perspective, fundamental theorem of- II 790, 
825 
perspective, inverse problem of-, I 17; II 790, 

791 , 91I 

PETRI, NICOLAUS, II 3, 23 
PEUCER, KASPAR, III 5 
PEUERBACH (PURBACH), GEORG VON, II 374, 

378,752; III 18, 3IS, 319,603,617 
PHALARIS:. I 32 

PHILIP 1I, King of Spain, 1 8; UI 382n 
PHILOLAUS, III 595 
philosophi, III 605 
PICARD, ]., II 384 
PICO DELLA MIRANDOLA, G., I 92-93 
picture plane, II 791 
PIERO DEI FRANCESCHI, U 788 
PIERRE DE SOVONNE, II 23 
piers, V 301 
PIETERSZ., REYNIER, III 372, H9, 381, 387, 

388- 391, 467 
PIETERSZ., SIMON, IU 500 

PIGAFETTA, ANTONIO, UI 394 
pikemen, IV 471, 485 
pikes, IV 473, 476, 494, 495 

" ,charging-, IV 490-495 
" ,forked-, IV 485 

Pike Redoubts, Of, IV 469-517 
pike redoubts, array, IV 471-472, 479-505 

, irregular-, IV 474, 506-51 I 
, learning to use-, IV 474. 513" 

517 
" ,-marching, IV 474. 50' 

pile foundation, V 75, 115, 301 

pinde, V 316 
pioneers (army) IV 250 
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pistol, IV 473, 485 
PITISCUS, B., U 380, 751, 753, 755 
pilaer, I 98, 108, IlO 
place (higher, middle, lower-), IV 61, 63, 155 
plan, ground-, IV 53, 67-93, 103-

" , raised-, IV 53, 93-99 
PLANCIUS, PETRUS, U 3, 8; III 368-372, 377-

379,385,398-4°5,408,4°9,413-417,433, 
449 

plane network, u 263ff 
planet, data on -s, III 169-

, definition, III 33; 39, 41 
, gain of-, III 43 

" ,orbit of-, III 35 
planispheres, u 807 
plan, ground-, IV 53,65-91, 103-
PLANTIJN, CHRISTOFFEL, I 5, 26-28; UI 367, 

375. 378 
platcloot, IV 102 
platform, IV 61 
platte form, IV 60 
PLATO, U 129, 734 
PLiNIUS, UI 325 
plinthid, U 5 II 
plus de moins, u 460, 6q 
PLUTARCHUS, I 354-355; IV 367 
poetry, I 22, 46 
POGO, A., U 384 
POINSOT, L., II 128 
point, numerical-, UI 601 
Poland, I 5; III 595 
POLIZIANO, ANGELO, I 92-93; IV 250, 254, 

255,277,369,371, 377 
polygon, Iq, 42, 234-243; u 767; IV II 5, II7 
polyhedron (see also: solids), I 17, 42, 274-

271 
polynomials, greatest common divisor of-, 

Iq 
polypaston, I 355n 
pontoons, IV 335, 341 
POORT, CATHELYNE VAN DER, I 4; V 467 
poorten, IV 184 
POST, PIETER, V 75 
POST, W.C., II 21 
post of mill, V 313 
posthumous editions of works of STEVIN, 13 I; 

IV 8, 9,471; V 327, 415 
posthumous papers, I 13, 20 
postponed quantities, u 633, 677, 688 
postulates, I II 0-I I 3 (Ar/ of Weighing),3 96-

399 (Hydros/a/ies); u 819-821 (Perspeetive); 
JII 333 (Ebb and Flow); V 424-427 (Musk) 

pot, u 383 
POUDRA, u 786, 789, 793 
POULniR, RICHARD, IU 376 
pouvoir, I 38 
practice, IU 6 I 9 
Praetiee of Hydros/alies, The,I 485 
Praetiee of Measuring, Tbe, u 763-781 
Praetiec of Weighing, Thc, I 6, 287-373 
Pratique d'Ari/hmétiqlle, la, I 27; u 709-737 

Pratique de la Géométrie, la, I 3 I 
precession, UI 9, 13, 21, 105-, 315 
Pressure of the Bridlc, Of thc, I 525, 575-607 
pressure of water in a vessel, I 18, 377,415-

479 
prime, u 401, 405 
prime vertical, u 8 15 
primitive quantity, U 5Z I 
principal, u 30ff 
prism, 1 111; in Art of Weighing passim. 
Prob/emata Geometriea, 15, q, 26; u II9-369; 

IV 17 
PROCLUS, II 766; III 309 
projection, central-, Ir 785 

" , orthographic-, u 787, 788 
prop, v 316 
proper weight, I 397 
proportion, II 143, 155, 388, 767; 111 616 

, altemated-, II 143, 165 
, arithmetical-, II 546, 739 
, binary-, u 157 
, changed-, u 143 
, continuous-, u 159 
, discontinuous-, II 161 
, duplicate-, u 169 
, geometrical-, II 546, 739 
, harmonic-, u 546,.739 
, inverted-, II 143, 163 
. irrational-, II 153 
, irregular-, II 143 
, perturbed-, II 143, 167 
, positive-, II 143 
, regular-, II 143 
, ternary-, II 157 
, transformed-, II 143, 163 

" , triplicate-, II 169 
prosthaphairesis, 111 9, 41, 61 5 
prouftoom, I 584 
Prussia, I 5 
Prussian tables, III 5 
Ptolemaic system of the world, I 18 
PTOLEMY, CL., I 232-233, 518-519; II 374,423, 

7II, 75 I, 766, 786, 789; 1II 9-319 passim, 
593-621 

Ptolemy's rods, II 766 
PTOLEMY, King of Egypt, I 354-355 
puissance, I 3 8 
pulley, I 18, 552-565 
Pulley Weight, Of/he, 1525,551-565 
pump, mud-, v 25 

" ,-piston, v 1 J, 12 

punctum, --concursus, II 79°,791 
, -equans, III 20· 

" , -principale, II 789 
puntsnijde, IV 438 
purism, (See also: Dutch language) I 7, 45n 
pyckiers, IV 478, 484 
pycken, IV 494, 495 
pycken vellen, IV 490-495 
Pyekschansen, Van de, IV 12,469-517 
pyckschansen, oeffeningh, IV 5I2-516 
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pyckschansen, oirdening, IV 478-504 
, onvolcomen-, IV 506-5II 
, voortreden en swenken, IV 

5°4 
Pijnakker, V 329 
pyramid, I 267 
PYTHAGORAS, u 429 
PYTHEAS, UI 325 

quadrangle (perspective), u 8771f, 9Illf 
quadriIateral, u 9IIIf 
quadrivium, I zo 
quantités postposées, II 633, 677, 688 
quarters (army), IV 25 I, 263, 279-285 

, officers' -, IV z89, z91 
" ,Princely-, IV Z59 (fig. 4), z87 

Quartermaster, IV 249, 353 
" , -General, IV 249 

quartieren, IV Z62, 278-284, 354-358 
, -voor officieren, IV 288, 290 

" , Prinselijke-, IV 259 (fig. 4), 286 
quarter-bars, V 314 
quema da bis, II 594 
quieksand, V 77 

RAA, F.J.G. TEN, U 135 
Radaune, V 242, 243, 2471f 
Raden oirden, Van der, I 32 
radicals, u 5 5 9 
radix, u 468 
raeckpuntshoeck, 1582 
raeyers, I 342 
RAFAEL, II 788 
RAMELLI, V 75 
ramparts (see also: walls), IV 55 
RAMUS, PETRUS, II 3, 509; IV 43 
Rapenburg (Leiden), V 18 
rapier, IV 484, 485 
RAPPARD, Jhr. F.A. RIDDER VAN, I Il 
ratio, II143, 145, 151, 710, 7II 

" ,arithmetical-, II I5I, 546 
" ,binary-, II 147, In 
" ,cbanged-, II 143 
" , compound-, 11 151 

" ,duplicate-, II 167 
" ,equal-, II 147 
" ,inverted-, u 143, 155 
" ,irrational-, II 153 
" ,irregular-, u 143 
" ,-in musie, V 427 
" ,perturbed-, II 143, 155 
" ,positive-, II 143 
" ,rational- II 149 
" ,regular-, II 143 
" ,simple-, II 151, 546 
" ,submultiple-, II 151, 546 
" ,sub-superparticular-, II uz, 15 I, 546 
" ,sub-superpartiens-, II 122, lP, 546 
" ,superpartieular-, II 122, 151, 546 
" ,superpartiens-, II 122, lP, 546 
" , transformed-, u 143, 153 . 
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ratio, triplicate-, u 167, 169 
ravelin, IV 149, 205, 235, 237, 239 
RAVELINGEN (RAPHELINGEN), CHRISTOFFEL 

VAN, III 367, 375, 378,421 
RAVELINGEN (RAPHELINGEN, RAPHELENGIEN, 

RAVELINGHIEN), FRANS VAN, I 5, 27, 28 
ray, II 817 
recbtcruys, II 429, 765; IV 104; 355 
rechtdaeIIini, I 106 
recbtdaelwicbt, I 106 
rechtheflinie, I 90-9 I, 106 " 
recbthefwicht, I 84-85, 9°-91, 106 
recbtwiehticheyt, I 554 
reconnoitring, IV 402, 403, 41 I 
RECORDE, R., II 387 
Redencons/, I 33 
Redens/rijt, I 33 
redoubt-array, IV 486 
redoubt (see also: pike redoubts), IV 141,4°3, 

413,417,426,427,429 
reductio ad absurdum I 43-44 
reduction, II 587, 589 
Rees, IV 15, 27, 236 
reflection, u 785, 786, 799 
reflexio, III 19, 245n 
refraction, II 785, 786, 791, 797, 799; III 21, 

31 5 
Regiering des Vorsten, Van de, I 32 
regiments, regimenten, IV 250; 281, 285, 303-

3°7 
REGIOMONTANUS (MÜLLER), JOHANNES, I 518-

519; II 374, 378,423, 5°0, 501, 752, 753, 
754,755; III 10, 319, 597, 601, 6°3, 617 

regula (see: rule). 
regula Aliza, II 473, 6 I 8 
regular polyhedra, I 17 
REINHOLD (RHEINOLDUS), ERASMUS, III 5, 10, 

45 
religion, I 22; V 2°5, 469, 5 15, 549 
RENARD, LOUIS, 111 412 

RENI, GUlDO, II 788 
repairs (camp-), IV 365-367 
res, II 509, 682 
rethoric, I 46 
Retorica, Nederduyt.rche, I 33 
retrenchments, IV 185, 453 
REUCHLIN, JOHANN, I 92-93 
revolt, V 5°7 
RHAETICUS, GEORG JOACHIM, II 4, 752; III 

397n, 495 
Rheinberg, V 283 
Rhine, Rhijn, IV 217-219 
rhurnb line, u 9; III 479-589 
RICCARDI, P., II 793n 
RICHTER, WOLFFGANG, I 28 
riding, art of-, I 577 
RIESE, ADAM, II 23,537,539 
RIO RIANO, ANDRES DEL, III 387n 
RISNER, FREDERICUS, II 786 
RIVARD, JI 382 
river, arms of-, IV 237 
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river, course of-, I 19 
Robbenoirt, v 366 
ROBERT OF CHESTER, U 464 
rod, roede, Il 383,427; IV 24, 25, 353 
rode balk, v 3 16 
roersouckers, u 399 
ROEMER, OLAF, v 44 
ROHN, K., Il 793 
ROHN, OLAF, v 44 
Romans, I 23; IV 250-251, 254, 263, 275, 367-

37 1 , 377, 389, 397,4°3 
ROMANUS. A., (see: ADRIANUS ROMANUS). 
ROMEIN-VERSCHOOR, A., I 27; v 465-470 
ROOMEN, A. VAN, (see: ADRIANUS) 
root (of an algebraic equation), I 17; 11 461, 

517, 524,738 
roots, complex-, u 617, 618, 619 

" , negative-, u 642ff, 672 
ROOVER, R. DE u 14 
ROSEN, E., III 12n 
ROSEN, F., u 464, 468, 469 
ROTHMANN, CHRISTOPHER, 111 6 
ROZENFELD, B.A., Il 385 
RUCELLAI, GIROLAl.1O DI PIERO, II 14 
RUDOLFF, CHRISTOFF, II 23, 375, 376, 532, 

538,539 
RUDOLPH 11, Holy Roman Emperor, I 54-55 
RUFFI, 11 384 
Rnich Ontwerp "an Krych.r-.raken, IV 14, 249, 

252, 301 
rule of, -algebra, 1 17; 11 68 I 

" , -alligation, II 7 II 
", --company, II 7II 
" , -double false position, IJ 124, 567, 

711 

" ",-falseposition, Il 121, 124, 306, 207ff, 
462 

" , -fellowship, IJ 7 I I 
" , -f1.ve, II 71 I 

" , -mixture, II 7 I I 
'? " , -staties, I 139, 557 
" ",-three, I 133n, 327n; u 581,588,711 

rumb Hne, u 9; III 479-589 
RUSE, HENDRICK, IV 117n 
rutters,. III 365 
ruyterie, IV 250, 282, 284, 306, 478 
RUYSCH, III 396 
ruyterconst, I 576 

sacoma, I 38 
SACROBOSCO, J. DE, UI 5 
saemli jn, II 817 
saempunt, 11 791, 817 
sailing, I 19 
sailing chariot, I 13, 20; V 3-8 
sailing track, III 480, 5°7 
Sailing.r, Tbc, 1lI 477-589 
SALlNAS, FRANCESCO, V 418 
sallies, secret, IV 63, 189 
saltings, V 223 
saming, III 44, 168 

sanck, natuerlicke, V 415, 422 
Sand Reckoner, III 595 
sandbanks, V 249 

SANFORD, v., I 26; Il 385 
sanglini, V 442 
SANTA CRUZ, ALFONSO DE, UI 381n, 382n, 411 
SanItal, IU 594 
Sapping, IV 404, 4°5, 433,437,441,444,447, 

45°,455,457,459 
, flying-, IV 405 
, fuU-, IV 342, 444-450 

SARTON, G., I Ion, 13n, 15, 26; u 14, 374, 375, 
380, 385, 787 

sas, V 69 
Saturn, III 8, 10, 18, 20,79-, 171, 173, 215-, 

3°1 
SCALIGER, J.C., UI 325, 389 
SCALIGER, J.J., 111 325, 595,601 
scarp, IV n 
scenographia, u 785, 787, 790, 792, 799, 801 
schans, schants, IV 140, 412, 416, 426, 428 
schansoirden, IV 486 
schantsgraven, IV 222, 223 
scheefdaellini, I 84-85, 106 
scheefheflini, I 90-9 I, 106 
scheefhefwicht, I 90-9 I, 106 
scheefwaegh, I 3 I 8 
scheefwichticheyt, I 5 60 
SCHEFFERS, G., II 793 
Schelde, III 346, 35°, 358; IV 237 
Scheldt, III 347, 351, 358; IV 237 
Schenkenschans, IV 22, 301 
schepen, IV 332-342, 392 
scheprad, V 316 
Schiedam, V 285 
schijnbaer, -dwaelder, III 38 

" , -loop, UI 38 
SCHMIDT, P., II 765 
schoep, V 316 
SCHÖNBERGER,P. LEANDER,II 766 
school of engineers, Leyden, I 10; IV 20; 

V 468 
Schoonhoven, V 3 I 3 
schoor, V 79 
SCHOOTEN, FRANS VAN, II 7, 382, 753, 765; 

IV 32, 117 
SCHOUTEET, A., I 4n, 15; V 467 
SCHUKKING, W.H., IV 1-525 
schutsel, IV 58, 150, 152 
schuyfcruys, III 620 
SCHWENTER, DANIEL, II 755 
schijfloop, V 48 

" , -aan wiecas, V 324 
schijfloopen, half-, V 38 
Scots, the, IV 3°7 
scouring, -basin, IV 237 

, -ofwaterways, IV 237 
SCULTETUS, A., U 75 I 
second, II 401, 405 

, -advance-or-Iag, 111 43 
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second, -inequality, III 593, 594, 595 
" ,-semi-circle, III 39 

sedimentation (see also: accretion), I 19 
selftone, V 423 
semi-circle, first-, III 39 

" , second-, III 39 
semiregular polyhedra, I 17; II 124fT, 766 
semitones, V 417 
SEMS, J., Il 379, 380, 382, 399 
SENERPONT, CLAUDE VAN, IV 17 
SERENUS, Il 799 
SERLIO, SEBASTIANO (SERLIUS), U 789-791; 
IV 133 

SERSANDERS, ANDRIES, IV 258, fig. 3 
setting out, IV 4°5, 433 
severe bridle, 1 581 
SEVILLE, JEAN DE, In 386 
sexagesima] fractions, Il 374 
sexagesimaIs, rrr 55, 57, 169 
seylsteenighe stilstand, III 14, 127-
SHACKLETON, E., nI 315n 
shadow construction, Il 790 
shelving, IV 55,171 
ships (see: vessels). 
siehteinder, i 106-109; III 314 
side, n 509 
sieges (Prince Mauriee's-), 

" ,Grol, IV 17, 257 
" ,Gulik, IV 21, 36, 250, 257, 297, 401, 

4°2,45 2 
" , Harderwijk, IV 17 
" ,Hulst, IV 17 

,Ostend, IV 17, 35, 36,4°2,4°5,45° 
,Rees, IV 15, 27 

" , St. Andries, IV 402, 406, 466, 467 
signa Hermetis, III 5 95 
silting-up, IV 215-221; V 76ff, 209ff 
similar association, Il 165 
SIMON sTEVIN-plaats, Bruges, I 13 
SIMPLICIUS, 1 35 5n, nIfi 
sine tables, III 60 I, 603 
Singconst, Byvough der, I 33 
Singconsl, Spiegeling der, Van de, I 21, 30, 33, 

45n ; V 413-465 
singconst, V 415 
singing, natural-, V 415 
Singing, Theory of Ihe Art of-, 1 21, 30, 33, 45n; 

V 413-465 
single sound, I 65 
SINT ANDRIES, IV 17, 402, 406, 466, 467 
sinus (see: tabie), 
sinus versus, Il 753 
SIRIGATI, LORENZO, Il 789 
slangstreken, rrr 480 
slap toom, I 580 
sleet (van cam), V 52 
slootoosers, V 18, 34 
sludge, v 21 
sluiees,I 19,20; IV 7; V 69,231 
sluices, gate-, V 70 

, ground-, V 70 
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sluiees, lock-, V 70 
sluiee-Iocks, pivotted, IV 7, 235, 239; V 91, 

93 
Sluis, IV 25, 237; V 215 
sluis, V 69 

" ,schut-, v 69 
" ,spil-, V 70 
" ,spui-, V 69 

SMEATON, Jo, I 19; V 45 320 
SMITH c.s., Il 383n 
SMITH, D.E., II 124, 374, 375, 380, 385,464 
SMITH, ]OHN, u 387 
smoke jack, V 25 
SNELLIUS, RUDOLF, II 3, 7 
SNELLIUS, WILLEBRORDUS, 110,3°,38; II 7,9, 

767; III 326, 367, 389,498; IV 25 
soetelaers, IV 280, 366 
Soeterwoude, V 350, 368 
SOLEMPNE, ANTOINE DE, IV 17 
solids (see also: polyhedron). 

" ,augmented regular-, n 124fT, 223ff 
" ,regular-, II 124fT, 223ff, 766, 790 
" ,truncated regular-, II 223ff 
" ,semiregular-, II 124fT, 766 

SOMEREN, R.H. VAN, V 7 
Spaamdam, V 71 
Spabijlhou, IV 6, 472, 476, 478, 484 
spade-piek axe, IV 472, 475, 476, 477, 485 
Spartostaties, I 525 
specific gravity, I 393 
SPECKLE, DANIEL, IV 32, 129, 133, 145, 407 
SPELT, JOOST GOVERTZ VAN DER, V 326, 331, 

388, 391 
sphere, u 790 

" ,heavenly-, (see also: heaven), UI 12 
spherical triangles, II 753, 755, 756 
spherical trigonometry, 1 17 
Spica, III 9, 105, 107 
spiegelingh, I 21, 22; rrr 618-
Spiegelschauwen, Van de beginselen der, I 29; II 

785 
SPIEGHEL, H., I 46 
Spieghelconst, I 5 16 
spieghel der talen, I 106 
Spiegheling der Ebbenvloei, Van de, III 33°-358 
Spieghe!ing der Singconst, De, V 413-464 
SPIERS, J.H.B. and A.G.H., I 27 
spilsluizen, V 70, 83-199 
SPINOLA, III 345n 
spirales (see: slangstreken), III 480 
spit, mechanieally driven, I 6; V 24, 37 
spoorwiel, V 316 
spoye (see: spui), V 71 
sprinckvloet, III 33 2, 348 
spring-tide, III 33 3, 349 
spui, V 69 
St. Andres (see: Sint Andries). 
stabie equilibrium, I 4 I 
stability of floating vessel, I 18 
STADIUS, JOHANNES, III 5, 7, 9, 43, 45, 51, 5~· 

65,77, 103, 105, 107, and passim 
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Stadtholder (see also: MAURICE), I 8; III 369, 
370 , 

stage, II 787, 790 
staking out camps, IV 345, 353, 355 
staltwicht, I 38,43,44, 176, 177n, 182, I83n 
STAMPIOEN DE JONGE, J.]., 1I 756 
standaert, IV 382, 387 
standard, IV 383, 387 

,-rod, IV 24,25.129,353 
,-measures, II 383, 384 

stang, 1518 
stangbout, I 518 
stangsbovedeel, I 518 
stars, lil 9,105-, 3I S, 599 
Staten van Oorlog, IV 249 
States Army, The, I 9, 10, 20; the whole vol. 

IV 
States General, The, I 6, 8, 9, 12, 380-381 
staties, I 17, 18 
Statique, LA, I 32 
Steden, Van de oirdening der, I 32 
steelyard, I l0S, 316-319 
STEENSTRA, PYBO, 111 413 
steerten, I 3 20 
STEICHEN, MICHEL, IV 6 
STEIN, W., I 40n 
steke, V 48 
stelling, III 1°9 
stelreghel, III 598 
step (in music), V 423 
sterckte, seshouckige-, IV 64 
Sierelebou door Spil.sluysen, Nieuwe Maniere van, 

I 12, 19, 20, 31; IV 7,20,233-245; V 83-199 
Sterçktenbouwing, De, I 6, 20, 27, 45n; IV 3, 7, 

17, 29-231, 45 8 

" 
, (English translation), IV 34 

STERNE, LAURENCE, V 7 
steroirdelen, III 610 
steunstijlen, IV 108, 186 
STEVIN, ANTHEUNIS, 14 
STEVIN, FREDERICK, I 12 
STEVIN, HENDRIK, I 12, 13, 15, 19, 32-34; 11 

80J; IV S, 6, Il, 4°1; V 41, 327 
STEVIN, LEVINA, I 12 
STEVIN, SIMON, biography I 3ff 

, birth, 1 4; V 467 
, mention of birthplace, I 4 
,.portrait, 1 4 
, reproduction of portrait, I facingp. I 
, majority declared, I 4 
, position in the financial administra­

tion of the "Vrije van Brugghe", 
1 5 

, bookkeeper and cashier at Antwerp, 
I 5 

, leaves Belgium, I 5 
, travels abroad, I 5; III 595; V 245ff 
, settlement at Leyden, I 5 
, matriculation at Leyden University, 

I5;III3 
, publication of works, I 5 

STEVIN, inventions, ( 6 

" 

, improvement of marshmill, I 6; V 
30 9-4II 

, patents, I 6; V II-38 
, clootcrans as trademark, I 6; V 25, 3 I 
, partnership with J. DE GROOT, I 6; 

V 13, 324, 326, 391 
, performs with DE GROOT experiments 

on falling bodies, I SIO-SI I 
, ideas on language (see: Dutch lan 

guage) I 6 
• theöry of the Wijsentijt (Age of the 

Sages), I 7; III 591-623 
, political background, I 8; V 469 
, relation to Maurice (see: MAURICE) 

I9;III3 
,engineer in the States A,rmy, 1 9; III 3 
,appointed quartermaster, 110; IV 249 
, sits on committees, I 10 
, organisation of school of engineers, 

I 10; IV 20; V 468 
, superintendent of the Prince's finan-

cial affairs, I 10 . 
• publication of Wisçonslighe Ghedoeh­

Imissen, I 10 
, autographs, I facing p. 10; V facing 

p. 32 4 
, suspected of bad influence on Mauri­

ce, I Il 

, adoption of Copernican system, I 12; 
111 6 

, function of castrametator, I 12; IV 249 
, applies for superintendent of forti­

fications, I I2 

, marriage, 1 I2 

, offspring, I 12 
, buys house at The Hague, I 12 
, death, I 13 
, posthumous papers, I 13, 3 I; IV 8, 9, 

47 1 ; V 327, 415 
, editionofposthumousworks, I 13,3X:; 

IV sff, V 77, 327, 41 S 
, legacy, I 13 
, controversy on tercentenary of birth, 

I 13 
, correct pronounciation of name, I 14 
, scientific achievements, I 16-2 I 
, scientific turn of mind, I 2 I 
, prototype of engineer, I 21; V 67 
,oscillates between spiegheling and 

doet, I 21; III 619-623 
, versatility, I 22 
,opposes appeal to authority, I 23 
, convictions, I 23 
, character, I 23 
, advancement of learning for the sake 

of the commonwealth, I 23 
, mention of sources, I 23; 1I I9n 
, advocates the interests of the poor, 

I 23 
, charm of his manner of writing, I 24 
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STEVIN, bibliography, I 25ff 
STEVIN, SUZANNA, I 12 
STlFEL, MICHAEL, II 5,47°,474,475,554,594 
stiffening (see also: buttress), IV 107 
STOCHIUS, NICOLAAS, I 5n 
STÖFFLER (STOFFLERUS), JOHANNES, III 45 
stoflichter, I 392 -
stofscheyding, III 604 
Stofroersel des Eertc!ooIJ, Vant, I 19, 20 

_stofswaerder, I 392 
Stolck (wijk), v 352, 35 8, 387, 391 
storm (met leeren), IV 142 
stortebedde, V 75 
stijflichaem, I 392 
STRABO, III 325 
STRADANUS, JOAN, 111 385n 
straight track, III 480 
strant, V 79 
Streefkerck, V 352 
STRIGEL, VlCTOR, 111 6 
striking, IV 57,59,125,417 and passim, 

" , -angle, IV 5 9 
string (of a lute), V 416, 431 
STRUIK, D.J., II 1-976 
STRUIK, RUTH, U 476 
strijcken, IV 56, 58, 124, 416 
strijckhoucken, IV 58, 154 
STRONG, E.W., II 765 
subtraction of ratios, I 233,481 
SUETONIUS, I 86-87 
sun, apogee, perigee, III 7, 63-

" , diameter, distance, III 10 
" ,orbit, motion, IU 7, 9, 57-, 169-

sun-dials, u 807 
superintendents of the fortifications, I 12; 

IV 459 
Supplement to the Art of Weighing, I 523-607 
surd, II 4, 460, H2, 738 
surf ace vessel, I 393 
sursolidum, II 531 
surveyor's cross, II 429, 765; IV 105 
suders, IV 281, 367 
"svinfjädrar", IV 475 
swaerheden ghedreghen, I 332-341 
swaerheden ghetrocken, I 34°-355 
swaerheydt, 1 96 
swaerheydtsmiddellini, I 100, 533n 
swaerheydsmiddelplat, I 100 
swaerheydtsmiddelpunt, I 29, 94, 98 
swaerheydtsmiddelpunt des gheprangs in den 

bodem, 1 464 
SWEERTIUS, I 40, 15 
swivel-gates, V 95 
SYMON JACOB VAN COBURG, II 23 

TABIT lBN QURRA (THÀBIT, THEBIT), I 355n; 
III 315 

Tab/es of Interest, I 5; II II-II7 . 

Tab/es d'Interest, les, I 27 
tables, Alphonsine-, III 5. 315n 

" , of chords, II 374 

tables, -of interest, I 5. 26; II II - 117 
" , -of logarithms, u 380, 381 

603 

" ,-ofloxodromes, III 481-488, 494-498, 
5°0, 525, 527, 535-541, 575. 581 

." ,Prussian-, UI 5 
" ,sine-, II 374, 754; III 601, 603 
" ,tangent-, II 374 
" , -of Toledo, III 315n 
" ,trigonometrical-, II 378, 756 

TAClTUS, 1 86-87 
TACQUET,ANDRÉ,11 377 
tactics, IV 4, 471-517 
Tafelen van Interest, 15,26; II ll-l17 
TAISNIER, J., I 52°-521 
talpunt, III 600 
TAMERLAN, IV 255. 277, 379, 397 
tand, IV 60, 156 
TANNERY, P., U 476 
TARTAGLlA, NICOLO, I 3, 37, 38n; II 17,18,23, 

123,472,612,616,632,765,767, IV 34, 36, 
129, 195; V 11 

Tartars, IV 251, 254, 379 
Tauwicht, Van het, I 30, 527c 549 
TAYLOR, EVA G.R., II 3, 387; III 382n, 493n 
technical wo~ds, I 109 
technology, I 19 
teerlijncsche voet, I 406 
teghengraf, IV 62 
teghepunt der Maen, III 332 
teghestand, III 44 
telconstigh, III 600 
Te/consJighe Anteyckeningen, Van de, I 30 
teldaet, UI- 600 
telders, III 598-
temperament, 1 21; V413-464 
"tenail", IV 197, 205 
Tens, The Art oj, I 26 
Tenth, The, II 371-455 
Tenths, The Art of, I 26; 111 601 
tenth progression, 1 16; II 4°3; III 601 
tercia puncta, II 789 
term,11 145 
terminator visus, 1 106-I 07 
TERQUEM, 0., II 382 
testbridle, I 585 
testimonials "(on mills), V 391 
teughelrincxraeckpunt, I 582 
teijckening des leghers, IV 346-364, 372-374 
teijckening op pampier, IV 346c352 
theodolite, II 765 
THEODOSIUS, II 754; 755 
THEON OF ALEXANDRIA, II 754, 785, 786-
theory, IU 52, 109,619 
Theory ojthe Art of Singing, V 413-464 
Theory of Ebb and Flow, Of the, III 323-35 8, 

345n _ 
Thèses Mathématiques (Theses, Mathematicai); 

1 137n; II 536,738 
THETI, CARLO, IV 129 
Thiende, De, 1 5, 16, 26; 11 371-454; IV 383-
thiendetalen, I 16; II 406ff 
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thirdmotionoftheearth, 118; III 13, u7-135 
THORNDIKE, L., I pin 
Thoth, III 60sn 
TIBERIUS. I 86-87 
tides, theory of the, 1 19. 19; III 313-358 
tienden voortganck, ghetalen van den. I 16 
tienighe verdeeling, IV 154, 381-396 
time, equal-, III 3 1 

" ,mean-, 111 9, 33 
" ,unequal-, 111 31 

TIMERDING, H.E., U 376 
TIMOCHARIS, 111 597, 599 
tjasker, v 31 3 
TOL, CLAES WOLBRANTSZ VAN DEN, V 44 
Toledan tables, III 3I 5n 
tonnewentel, V.316 
Toomprang, Van de, I 12, 30, 574-606 
topography, I 19 
total advance-or-lag, 111 43 
TOTH, L.F., 11 131 
town planning, 1 20; IV 254 
tracing of ditch, IV 359-363 
Traité du inCommellJurab/e! grandeur!, 11 5, 6, 

7U -737 
Trailé des triang/es, u 751 
trap (musical term), V 422 
trapezium, 11 921 
trappen, III 46 
traprondt, u 766 
Treatise on inçommensurab/e magnitudes, 11 459, 

476,712 
trecklini, I 106 
TRENCHANT, J., II 4, 14/f, 26, 27, 44, 45,84,85 
trenches, IV 4°1,4°4,424,435-466 

" , wet-, IV 406, 467, 468 
trespassers, IV 387 
triangle (perspective), II 949 
triangle of forces, I 183n, H5n 
Triang/es, Doçtrine des, I 3 I 
tribuni, IV 263, 377 
trigonometry, I 17; II 9, 749-761 
triquetrum, 11 766 
trispaston, I 3 55 n 
TROPFKE, J., II passim 
Trouve-Port, Le, I 28 
truncated regular solids (see: soJids). 
tsaemval, V 461 
Tsamespraed:, Dia/eçtike/ick8, I 21, 45n, 83n 
TUNING, JEAN, I 30 
tusscheketen, I 580 
tweede onevenheyt, lil 592, 594 
twists, 1 5 83 
two mean proportionaIs, u 129, 567 
tijveeren, V 73 
TZETZES, I 3 S 5 n 

UCELJ.O, PAOLO, II 787 
uitslaan, v 322 
uitwerpen, v 322 
ULEGH BEG, II 385 
unequal, -days, 111 3 I 

unequal, -time, 111 3 I 
Union of Utrecht, I 9 
unity, II 460, 494, 738; III 601 
unknown motions, 111 II, 20, 21, II3, 283-
unstable equilibrium, I 41 
upper cheek, I 579 
uijtganghen, heymeJicke-, IV 62, 188 
uytmiddelpunticheyt, III 30 
uytmiddelpunticheytlijn, III 34 
uytmiddelpuntichront, III 32 
Uytspraeçk van de Weerdiçhryt der Duytsçhe 

Tae/, I 7,450 S8, I07n, 385n, 391n 

vacuum, I 377, 395 
VAILATI, G., I I43n 
VALERIO, LUCA, I 37 
VALERlUS, ANDREAS, 14n sn IS 
VALLA LORENZO, I 92-93 
vanishing point, II 787, 817 
variation, III 364, 365, 368 
VASARI, G., u 787 
vastpunt, I 102 
VAUBAN' SEBASTIEN DE, U 382; IV 36, 37, 109, 

167, 402, 406, 407 
vault, IV 69, II 5 
VEEN, ADRIAAN, 111 366n, 399 
VEER, G. DE., 111 31S 
VEGETIUS, IV 2 SS 
VELDE, A.J.]. VAN DE, U 382n 
VENATORIUS, 11 6, u8 
vendel, IV 382, 386 
Venus, 111 9, 16, 17, 21, 123, 171, 17S, 195-, 

253-, 307 
Verdruçking, Van de, I 32 
VER EECKE, P., u 129, 766, 786, 791 
VERHAEGE, F.T., 11 382 
verification (perspective), 11 869 
verlaet, V 69 
Verlegghing des Crfiçhsvokx, Van de Geduerige, 

131 
vernacular, use of-, r 7,45,46 
VERNERUS, JOHANNES, III 3 I 5 
verplompen van houckhoopen, IV 488, 489 
Verreçhting van Domeine mette Contrero//e, I 20, 

31 
VERROOTEN, JACOB WILLEMSZ., 11 384 
Versaemde snijlijnen, III S 26-5 34 
verschaeuwelijck punt, 11 803 
Versçhoeuwing, Van de, I 17, 29 
Versçhfjde Legerquortieren, IV 253 
verstepunt, IU 34, 36 

,-der dwaelders, 111 84, 102, 130, 
172 -

, -ensbooch, III 36 
, -der maen, UI IS 4 

" " -der Son, 111 70 
verticallifting line, I 1°7 
verticallifting weight, I 1°7 
verticallowering line, I 1°7 
verticallowering weight, I 107 
vertical plan, 11 809 

'/ 
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vertooch, lil 194 
vertreckwallen, IV 184 
vessels (ships) (army), IV 250, 33 I-Hl, 393 
VIATOR, Il 789 
VIC, DOM. DE, V 76, 181, 293 
vientos (see: winds). 
vierdeschijn, III 33 2 
VIERLINGH, ANDRIES, V 72 
VIETA, (VIÈTE), FRANÇOIS, 13; u 23, 375, 376, 

384,474, 753, 755,75 6 
VINCENTINO, NI COLA, V 418 
vingerlinck, V 76 
VIRULY, PAULUS, notary public, V 325 
VISSER, S.W., UI 315 
VIGNOLA, JACOPO BAROZZI DA, U 789 
vignettes occurring in STEVIN'S works, I 25n 
VIOLA, T., u 789 
VIRIEU, MAURICE DE, I 13 
virtual displacements, principle of, I 18, 37, 

5°7 
virtual velocities, principle of, I 37 
VIRY, MAURICE DE, I 13 
VISSER, s.w., UI 315n 
Vila Politica, I 6, 27 
VITELLIUS (VlTELLIO, WITELO), I 86-87; II 

786, 789, 79° 
VITRUVIUS, M., II 787, 790, 801; IV 135; V 67 
vivres, IV 330 
vlackvat, 1 239 
VLACQ, A., U 381, 384 
Vlielende Topswaerheyl, Van de, I 18, 3°, 566-

572 
vloettop, III 334 
voet, I 37°, 407n 
voetvolc, IV 250, 280, 302-306 
VONDEL, JOOST VAN DEN, UI 391n 
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ERRATA 

VQI. I. 
P. 577, line 17, read: ... mernoirs ... 

Vol. U A. 
P. 385, line 7, read: Ulugh Beg. 

Vol. UI. 
The pages 44-58 (Dutch text) should be read in the following order: 50, 48, 
46,44,58,56,54,52. 

Vol IV. 
P. 476, line 22, read: ... the assembied tooi H has a ... 

Vol. V. 
P. 241, note, read: . .. 1597. 


