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Notes on John Napier and the book

John Napier was born into a leading, prominent family of Scottish lairds (wealthy landowners). The family
surname is seen in early documents as Napeir, Nepair, Nepeir, Neper, Napare, Naper, Naipper and the present-day
Napier. Little is known about John Napier’s childhood and youth. He enrolled at St. Andrews University at the
age of thirteen, but there is no record that he ever graduated. Napier later wrote that his fervent interest in theology
was kindled at St. Andrews. It is probable that he left St. Andrews to study in Europe, and it must have been there
that he acquired his knowledge of higher mathematics and his taste for classical literature.

In 1572, just about the time of his marriage, Napier received title to the family estates. When time permitted
from the daily running of his estates, John Napier played an active role in the Scottish Protestant reform movement.
What time he had left he used to study mathematics. He is best known today for his invention of logarithms, but
in his own time he was best known for his religious commentaries.

After he had published his logarithms, Napier published this small work on his Rabdologiae or, as they are
better known, Napier’s rods or Napier’ bones. The devices were simple to use and quickly gained popularity. This
work went through many different editions and was translated from the original Latin into all the major European
languages. Examples of Napier’s bones could be found, only a few years later, in such distant places as China and
Japan. The basic concept of the bones was rapidly developed into a variety of forms ranging from inscribed circles
and cylinders to metallic components in twentieth century calculating machines.

This work contains not only the description of the bones but also Napier’s more sophisticated Multiplicationis
promptuario and his binary-based chessboard calculation system.
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General notes on the condition of older books

Books as old as this usually suffer from some problems just because of the wear they have been subjected
to over the many years of their existence. One usually noticeable condition item is known as browning or foxing
of the paper - usually brown or yellow areas due to the chemical action of a micro-organism on the paper. This
can vary dramatically from page to page, often depending on such variables as the contents of the paper used, the
composition of the ink used by the printer, and the dampness (or lack of) that the work has been exposed to over
the years. Where these images were badly foxed, some slight manipulation of the intensity of the colors has been
done to ease the reading of the foxed page. Any other notable condition problem will be commented upon near
the image concerned.

Use of these notes and images

This file has been made available by the generosity of Erwin Tomash and the Tomash Library. It is free for
use by any interested individual, providing that no commercial use is made of its contents and any non commercial
use acknowledges the source. The notes and illustrations have been produced by Erwin Tomash and Michael R.

Williams, both of whom beg forgiveness for any errors that they might have made.

© 2009 by Erwin Tomash and Michael R. Williams. All rights reserved.
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Front paste-down endpaper with the label of the Tomash Library.

Recto of the front free endpaper.

Much of the commentary on the following pages is based on several translated sources and on our own
work. The major work used was
Napier, John, Rabdology, Translated by William Frank Richardson, Charles Babbage Institute
Reprint Series for the History Of Computing, Vol. 15. MIT Press (Cambridge, Mass., 1990).
To acknowledge each or the other sources would require another volume so we hope that the various
authors will forgive our omissions in this regard.
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Title page:

Rabdologiae, or the calculation with rods in two books.
With an appendix on a useful device for multiplication.

And one book on local arithmetic.

by the author and inventor, John Napier, Baron of Merchiston, a Scotsman.

Edinburgh
Published by Andrew Hart, 1617
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Napier dedicates this book to Alexander Sutton, the Chancellor of Scotland.

He indicates that he has recently published his book on logarithms. However he has now discovered a new type
of logarithm (the base 10 logs) but because of ill health (he suffered from gout among other things) he is leaving
the work of calculating them to his good friend Henry Briggs, a professor of geometry in London.

He has, at the urging of Sutton decided to publish this small book on three different methods of calculation. The
first uses rods engraved with numbers, the second (his Promptuary of Multiplication) uses strips arranged in a
box, and the third performs arithmetic on a chess board. He mentions that Sutton thought so much of the little

rods that he had a set made. Rather than making them out of paper or wood, Sutton had them made them out of
silver.
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It was common in books of this era to include a poem or two about the author or the subject matter. The first
of these lauds Napier for the inventions, the second (by Patrick Sandys) mentions the rods and the third (by
Andrew Young) indicates that the methods (the rods) are accurate, quick, and useful. Andrew Young was a
Professor of Philosophy at the University of Edinburgh and, in 1620, he was also appointed as the first Professor
of Mathematics at that same institution. Both authors also wrote poems for Napier’s book on logarithms (see the
file for Napier’s Descriptio, 1614).

Here follows the Table of Contents:
The first book: The rods and their uses

Chapter I: How the rods are made ............cccoeeeennen. 1

Chapter II: How to set up and read the rods ............. 10
Chapter IIT: Multiplication ..........ccccecceevevveeerreeenne. 15
Chapter IV: DiVISION .......cccovvrieiieieiieiecieeeieeene 18
Chapter V: The rods for extracting square roots ....... 23
Chapter VI: Finding square roots ..........ccecevvvereennnne. 25
Chapter VII: Finding cube roots .........ccceeevveveeneennne. 29
Chapter VIII: A shortcut for cube roots .................... 35
Chapter IX: The direct and inverse rule of three....... 38

The second book: Using the rods in geometry and mechanical problems with some tables
Chapter I: Description of the tables ............c.ceue..e. 43
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An appendix on the Promptuary for multiplication
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A two-line poem that suggests this book will remove any difficulties that beginners have with arithmetic

operations.

Book One
The use of the rods.

Chapter I: Their construction and inscription.
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Their construction

Make some square rods from silver, wood or other material. Make 10 rods for numbers less than 11,111; 20 rods
for numbers less than 111,111,111; 30 rods for numbers less than 1,111,111,111,111; etc. They should all be of
equal length (Napier suggests the breadth of three fingers) and about 1/, as wide as they are long - enough to
easily mark down two single digit numbers.

Mark them on all four faces as shown in the figure - 9 squares with diagonal lines and a smaller space (one half
the size of a square) at each end. Napier marks the four faces of each rod as I, II, III and IIII.

Each face should be marked as follows:
In the first square at the top, put down a digit in the lower triangle (called a simple digit).
On each square below write down the 2ed, 3ed, ... 9th multiple of that digit (units digit in the
lower triangle and tens digit in the upper triangle of each square)
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Note, from the diagrams that follow, that the faces are marked with different simple digits so that the simple digits
on opposite faces add up to 9 (e.g., 1 and 8, 0 and 9, 2 and 7, etc.). Also the opposite faces are marked so that the
top of face I is actually the bottom of face III and similarly for face II and IIII. (While this 180° rotation is not
strictly necessary, it make the use of the rods more convenient.) Napier then goes into detail about what numbers
should appear on each face of each rod, but this is obvious from the diagrams that follow.
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: | acies decime viggule| " defideras;alias decem virgulas cadem arre,
3 4 : qua hz, fabricatas, his adjunge: & hzx vi<
ginti virgule non folum omnem nume-
rum infra prefatum hunc 111111111 novem
locorum, (nullo excepto ) fed & omnem
numerum expriment, quielt infra hunc
100000000000000000700  Viginti &
uniuslocornm, exceptn numero, m quo &
cuius oppofira, novem funt figurz ejufdem
fpeciei: aut quindecim figurz duarum {pe -
cierum? aoe novemdecim trium.  Vermn
fi adhueulterins, ad numeros triginta fi-
gurarum progredi libuerit, poteris & his
addere tertiam virgularum decadem , ea«
dem etiam arte , quapriores conflrutam,
Et hz triginta virgule non folum eapri-
ment omnem numerum infra hunc
rirrrrnrracr tredecim locorum (nullo
exceprelied & omné numeruprinfra hane
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m virgulas nu-

meris {uis' commjod iffime infcriptas , qua
quamvyis aliter infcribi poffint, nullusca.
men infcribendi modus eft hoc locuple-
tior, vel qui tam paucis virgulis plures ex-

1000000000000000080000000000000

triginta & unius locorum, excepto nume=
ro inquo & cujus oppofito, tredecim funt
figurz ejufdem fpeciei : aut viginei duz

i:orimcre poteft numeros : & enim non {o=
um omnis numefus infra hunc 11111
uinque locorum ( nullo excepro ) hifce
ecem \rifiull's exprimi poteft , fed & nu-
merus quiliber infra hunc 10000000000
undecim locorum,excepto numero, in quo
& cujus o‘p[_mﬁto,qmnque funt figure eflul'- etiam in fummo vertice virgule & faciet
dem [peciei ¢ aut oéto figure duarum fpe- ejufdem$ fic enim aperta pixide , &-vir<
cicrum:agt decem ﬁ?,“{“? trium, Verum fi gulis ereltis, atque adhuc in fafciculo ma-
cum omnibus numeris infra hiicarrrn 1 wentibus, primo intuiru confpicies in ver- -
no_vcm locorom (_nulle ormﬂo) operari rsibus virgularm, quz Virguh OPIIGIES
: defide- A ;s notas,

figare duarum fpecierum: aut viginti oéto
figurz trium.

Caterum ue facilius & citins virgule ;
quibufcum tibi res eft,ex toto cumnlo feli-
ganeur:numerns fimplex qui in prima are-
ola cujufque faciei infesibitur , fculpatur

Having made the rods as described, you will now have 10 rods that can be used for calculating with numbers less
than 11,111. They can also be used for calculating with numbers less than 10,000,000,000 when a single digit
occurs 5 times or any two digits occur 8 times or any three digits occur 10 times - in which case you will have to
make another 10 rods to deal with these exceptions. Similar statements are made about the limitations of a set of
20 rods and of 30 rods.

The very top of each rod should be marked with the simple number that is to be found on the side faces. This is so
that, when the rods are all together in a bunch (as standing vertically in their box) you may easily see which ones
need to be picked out to do your calculation. These top numbers are shown in the diagrams.
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notas,auc eis oppofitas habent: hz enim
dire&te vel inverfim prafenti negotio tuo
infervient, & erunc tibi extrahendz,

Hattenus fabricam explicavimus ; fe-
quicur vfus,

ERENEFITRED

CAPYT 1L
Denumerorum adVirgulas applicatione,
& contra. Propofitio pri=
ma, Problema 1.

&

BLATVM numerum, cum fuis multiplis ors
dine, in tabulam redigere. g
Proponatur annus DoMin1 16715, 10 ta-
bulam debité cum [uis mulriplis collocan-
dus. Ex toto cumulo accipe quatuor vir-
gulas, quarum una habeat in vertice uni-
tatem fuprafcriptam, alia fenarium, tertia
unitatem , quarta quinarjum : & pofitis
ob oculos earundem figurarum faciebus ,
‘widebis in primis areolis quatuor virgula-
‘fum, fimplum numerum oblatumsin fecun-
dis areolis duplum , in certiis arcolis fen
tertio linearum intervallo triplum , in
quarto qy.adrqplum, in quinto quintu-
plum;& 1ca de:p_ccjig ad noncuplum, quod
1a nono interftitio linearum tnvenies.

Prorositio II.
Vv abutais finguia loca fimguis diagemiss di-
o4 fin-

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh
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CAPYVT SECVND VM. It
frimguuntur. Vnde dva mete einfdem rhom-
basdis funt eiufdem locs; atque sgitur addenda.
Vt tabulato anno Domiwni 1615.in [um-

mo intervallo tabule (per primam hujus)
in fecundo fe fponte offert ejuldem anni
duplum in quatuorlocis, videlicet in pri-
mo ejufdem rhomboide 2 & 1 (quibusad.
ditis fiunt tres ) & in fecundo rhomboide
.3, in tertio rurfus 2 & I pro tribus fimili-
ter, Denique in fine o. Vnde prointegro
duplo dicti ann exfurgit 3230.

PrRorPOsITIO III;

Qﬁadc [umma prefentis locs maisor efF mo-
N\ Henario y tum minuta denarso, quands
miner, infegra vefernetur: nouemarii enim ip=
[ims valor fequente propofitione s innotefeet,
Exempli graria, redigatur 166702498
in tabulam (per primam hujus) & innoni
intervalli primo rhomboide i lzva offen-
des 9 & ¢, quorum fummaeft 14: ablato
igitur denario,referveturin animo quater-
narius pro primo exemplo . Sic in {eptimo
rhomboide feptimi intervalli, pro fecundo
exemplo reperies 8 & 6, quorum fumma
et 14: rejellis ergo decem referventuy
quatuor. Atque hxzc majorum locorum -
exempla fuerunt ; fequuntur minorums
In primo itaque rhomboide tercii inter-
valli, inveniuntur minora novenario 3 &
1,pro tertio exemplo , quorum fumma 4
animo refervatur. Sic in primo feu fini-
Rimo loco vacuo fexti intervalli, ftat nihil:

gihil

Chapter II: Use of the rods.
Setting up the rods on a table to show a number.
Take, for example, the year 1615. Select rods with the numbers 1, 6, 1 and 5 on their faces and place them

in order on the table. They will now show, in the top square, the number 1615 and in the second square they will
show twice that number, and in the ninth square they will show the nines multiple of the number 1615.

With the rod set up to represent a number, you will observe that parallelograms
are formed in each row with two halves of each parallelogram on adjacent

1 6 1 S rods - the diagonal lines being the right and left sides of each parallelogram.
1 1 Napier does not provide a diagram of this situation, so readers might find

2 2 2 0 it easier to examine the situation in the adjacent diagram. Reading, on the
1 3 1 second line, from right to left: there is a lower triangle containing a “0,” then

3 8 S a parallelogram (shown in heavy black lines just to be sure you understand
2 2 that the figure spans two of Napier’s rods) containing a “2” and “1,” another

4 4 4 0 parallelogram containing only a “2,” a final parallelogram containing another
3 2

“2” and a “1,” and finally and upper triangle containing a blank (““0’). Adding
together the single digits in each parallelogram (2 + 1 = 3) the product of
p P /] / 1615*%2 can be read as being 3230.
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cundi intervalli , ftat quaternarius(minor
novenario ) refervetur ergo quaternarius
pro quinto exemplo, Denique in quinte

thomboide quarti intervalli, ftar cypbra

feu nihil : nihil ergo manet refervandum
pro fexto exemplo. Sicde czteris,

2. Liser PRIMYS. !
nihil lfu:ur animo relervetur pro. quarto
exemplo, Item in [exto rhomboide fe-

"PrRorosrTtio. IV,

Vando dexrrnr_rum & loco refersate ﬁ-rm-

ma , rhombeides major nonenario prius

eccurrit guam minor; fumms vefernata, vui-

tareaultaiptegra rrfxﬁ-rréarwr, (ewm cyphris

pro fingnlis neSenarits intermediss, [iqus fint)

guando autem nen o cum ipfis nowenariis , fine
angmento.

Vt in primo RHoMBoIDR noni inter-
valli, fuperius refervabatur quarernarius
pro primo exempio, polt cujus rhomboi-
dem fequitur dextrorflum rhomboides ma-
jor novenario,fcilicet 4 & 6,(qua funt 10:)

ro quaternario ergo refervato, tranfcri-
Een us eft quinarius, Item inprimo rhom-
boide rertii intervalli, pro tertio exemplo
relervabatur 4, poft cuius rhomboidem
(prater novenarium ) fuccedit dextrorfum
rhomboides maior novenario , conflans
notis 8 & 23 tranfcribenda igitur funtpro

. eo & fuo novenario so. Sicin finiftimo
, loco vacuo fexti intervalli, in quarco ex-

emplo refervabaturnihil in animo: &dex-

- grorfumab hujusloco, ( preterduos nove-

narios)

2

=

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh

[E\\‘.-,n A

ZAPVT SECVNDVM, 13
narios ) fucceflic rthomboides novenario
major, 6 & 4 feu jo:augendum ergo erit -
nthilum vnitate,8 pro nihilo cum duabus
&Pﬁnﬁ i franfcribc_nda erunt 100. leem:

perius in feptimo rhomboide feptimi:
intervalli, refervabatur quaternarius pro
fecundo exemplo , quem fequebatur 1m-
mediaté dexerorfum rhomboides non ma-,
ior novenario, fcilicet 3 & ¢, qua funt §:
integer ergo quaternarius eft fineaugmen-
o tranfcribendus, Item in fexto rhom-
oide Tecundi intervalli refervatus eftfu.
perius in quinto exemplo quaternarius, &
hunc rhomboidem fequebatur ( prater
duos novenarios) enarius(novenario feili-
cet haud maior : ) integer ergo & fine
augmento tranfcribatur quarernarius cum
fuis binis novenariis fic , 499. Denique in
quinto rhomboide quarti intervalli, refer-
vabatur nihil pro fexto exemplo , cuius
rhomboidem fequebatur ( prater tres no-.
venarios) binarius, qui (cum novenarium
non excedat) referyatum nihilum cum fuis
eribus novenariis ablque augmento [cri-
benda effe arguit,hocmodo,o0 99,8 fic de
reliquis.

ProPos.V. Prosr,Il.
OB LAT 1 finpli optatum multiplum isﬁ-‘
decuplm snuenire, (° tranfersbere, _
Cumdoceat Prop. 3. quando notz ta-
bulatz funt minuend= denario, & quando
non; & 4.Prop. oftendacguando a_ugq?d_g
ung

Similarly, by reading the fifth line, the product of 1625*5 is (5+3)(0)(5+2)(5) or 8075.

Proposition 3: when the total in any parallelogram is greater than 10, carry the tens digit to the next left position
and add it to the figures found there. Proposition IV: As in ordinary arithmetic, if the contents of any parallelogram
adds up to 10 or more, the tens digit must be carried over to the next position to the left and if this causes that
parallelogram to be 10 or greater then the tens digit from that last addition must be carried to the left again, etc.

Proposition 5 simply provides a few more examples of how to add up numbers across the rods.
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funt vnitate,& quando non : necalia ha-'
bent tabulatz 4 cranferibendis difcrimina,
facileeft, ¢ notis tabulatis tranfcribendas:
colligere,vel fola exemplorum fequentium-

imitatione. Primi ergo exempli anni Do-

MINI 1615 , fint multipla tranfcribenda.

1n primo intervallo(per primam hujus) lo-
centur 1614 qu fimplum fune;in l{:cundo
fe offerunc & 1,2 & 1, o, qua funt 3230
pro diftianni duplo; intertio3 & 1, 8, 3
& 1, §,qua funt 4845 pro triplo ejuldem;
in quarto 4 & 2, 4,4 & 2,0, ex funt
6 460 pro quadruplo; inquinto 5 & 3,0,'s
& 2,5, quz funt §o75 pro quintuplo: in
fexto 6 & 3,6,6 & 3,0, quz funt 9670
pro fextuplo:in feptimo 7 & 4,2,7& 3,
§,quz fuac 11304 pro fepruplo : in ota-
vo interftitio 8 & 4, 8,8 & 4,0, qua funt
12920 pro dati anni o&tuplotin nono tan-
dem interfticio funt 0 & §,4,9 & 4,5, quze
funt 14535 prodictianninocuplo, Simi-~
liter fecundi exempli tabulari ftabiein pri-
mo feu fummo tabule intervallo ipfum
fimplam 166702498. Quod infecundo
duplum eft, & fic legicur & tranferibitur
333404996, Etertio triplum fic tranfcri
bitur §00107494, E quarto quadruplum
fic tranfcribitur 666809992. E quinto
pintuplum dati numeri fic tranfcribitur
335 12490, Efextointervallo fextuplum
ejuidem fic tranfcribicur 1000214988.
E feptimo feptuplum ejufdem fic legitur
& tranfcribitur 1166917486, Exottavo
fic eranfcribendum eft oltuplum oblati nu-
numeri,

ogiae, 1617, Edinburgh

-

CAPvVT SECYNDVYN, 15

-meri, 1333619984, Denique propofiti
- numeri noncuplum € nono intervallo fic |

tranfcribitur 15§00322482.Que, & fimilia
omnia brevi exercitio difces tam antror-

| fum quam retrorfum legere, & tranfcribe-

- re: necvlla nifi in multiplorum le&tione &

| tranfcriptione occurrit in hac Virgulari
Arithmerica difficuleas,

ADMONITIO PRO ADDITIONE
BT SVBSTRACTIONE.,

Vum difficiliorum duntaxat Arith-
mectica operationum gratid invents
[funt ba Virgula(cujufmod ]ém Multiplica-
tiones, Divifiones,Extialliores quadyate, &5
cubicas )aAdditiones aniem,c5Subftraliio
nes cusvis tyrunculo [unt obvie® eis rgitur

\ ! . . R O,
omiffis,a M uliiplic asione merito [umemus
exordium,

Carvy IIL
Deo < Multiplicatione.

Virierrcantis, Muldplicandi, &
Multipli voces, ex vulgari Arichmeti-
ca patent. Quotumum aucem (quafi quo-

. tulum)hic voco,notam fimplicem, quz to-

tics voitatem continet, quoties multiplum
tabulatum complectitur fuum ﬁmplum;ld
Vnde

Admonitio (remark or warning) on addition and subtraction.

Napier explains that addition and subtraction are things even novices know how to accomplish (and the fact that
the rods were invented to help with multiplication and division), he intends to ignore the easier operations and
proceed directly to the more difficult ones.

At this point it is worth noting that multiplication was often considered a university level subject in Napier’s
day.

Chapter III: Multiplication.

Napier indicates that the terms multiplier, multiplicand, and multiple are well known, but that he will use the term

quotumus to mean the single digit multiple that identifies any line from the rods, e.g., the fifth line on the rods will
have a quotumus of 5.
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Vnde idem eft cum numero ordinis fui

intervalli, ejufque index.
. Profaciliore num erorum multiplicatio-

ne expedic, ut fimplum & omnia multipla |

cjuldem tabulz , 2quali numero notarum,
(aut per [e, aut per prgpofitionem cyphrz)
conftent. Ita enim omnes eorum finifti-

me notz zquate dicentury & fibi invicem |

ex zquo refpondebuat, prourdextime,

Numerorum itag, inSicem multiplicandorii
alterstrum (prafertim maiorem ) interVirgs-
las(per primam [ecunds buiss) conflitue: alte-
rum 1w charta feribe, ductd infra illum lined.
Deinde (ub gualibet fipura charte , [cribatur
multiplum illud iurfr Virgulas repertum, quod
Jfeura tlla tanguam quotamus denominat: itz
wrdextime omuinm multiplorum note, vel fi-
nistime aguatedecuffutim [eu obligue altera
alteram eo ordine (rquantur quo figure ille de-
nomnantes ills; (g fic difpofita multipla Arsth-
metice addantur; £ proSeniet multsplicationis

roduditum,

Vi fitannus Domini 16 15. per 365. multipli.
candus. Numerus ille in tabulam redigatur, hic in
chafta {tatuatur ut d margine. Tabulati numeri

. ; g{iph.!rn, {'elx:uplug_l.

uintuplum ordi-

365 _i_i__ neqfumerfda efle fi-

4845 8074 gure numeri in
9690 9690 charta (eripti 3,65,
8075 4545 tanquam quotumi

——n ———————an indicant. Triplum
8947 itaque numeri 161§

y43475 110473 quod @& Virgulis
feribitue eft 4845 :fextuplum quod eft 9690,
m\cﬂnzuymm, $075 , decuflatim Enbamursr:b
g H

i

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh

b

 CAPVT TERTIVM. i
fuis quotumis 3,6,5five (ubeis relpedtivé incipié-»
do,ut in primo Schemate, five definendo, utin fe=:
cundo,  Non enim refert, modd finiftima figu=.
re aquate eodemn ordine decuffatim progredian-,
tur,quo diéi indices feu quotumi. His multiplis
ita ordine difpofitis, addentur eadem Arithmeticé, -
& proveniet §8947§ numerus optatus , & ex
multiplicatione productus. e :

Idem proyeniet ex 1615 in charta fcriptis, &
: 265 inter Virgulas con=

1615 fitutis , & numeri 36§

L e fimplo 365 , fertuplo
036§ 2190, fimplo 365, &

s 5 e quintuplo 182§ (prout

0365 &615 figure mon-

ke ant uatis per cy=
5 -—-—-l_sfj.._-, Lrl a}nd;ﬂiione; fini=
589475 tum , & decuflfatim

additis, u: hic vides;
fiet enim produum 589475, idem quod
fupra. . .

v ALIA: MYLTIRLICATIONLS - =
LiTER,@5 pro examine precedentis multi=

3 plicarionis, inSerte fimul totam Virgulas
vum tabellam, (5> inS eniesin capste tabula nis
merum oppofitum primo 8384, cuins triplum,
fextnplum, $3 quinenplum y feslicet 25152 €5
= 50304 &7 41920 feri=

12::;;4 buntur obligue [ew
% 41920 .d:mjkﬁu:,fjmmr
365 o oeslriplicadorum 365
Tyohosg - direite feribitur s &
3650000 [fic feripea addiitur ut
vy W @ margine y fientque
pasiat : 3060525, gva

5

Napier shows how the rods may be used to determine any single digit multiple of the multiplicand and then these
may be added up (appropriately shifted by a decimal place) to give the final product. He gives an example of
1615 * 365. He does not write the multiplicand, but suggests writing the multiplier (365) and under it writing the
3, 6 and 5 multiples (found from the rods of 1615) and then adding these up to give the product 589475. He then
shows that the product 365 * 1615 yields the same result.

As a check on the results, you can turn the entire block of rods over (thus exposing the complement numbers on
the opposite faces) to find that they now represent the number 8384 rather than the original number of 1615. Add
1 making it 8385. Multiplying this new number by 365 will yield the product 3,060,525. Subtract this product
from 365, to which has been appended as many zeros as there were rods on the table (4) and the result will be
589475 - the original product of 1615 * 365.
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18 Limfin prrmvs. 1 r

gue aufer ab 3650000, ferlicet ab eodem ille Caryr qvarTVM, 1y
multiplicands audto tot cyphris guot furt Vir- 4 ‘sﬁr,mffﬂ: etiam buins reliquuis fupra priow.
Lulain tabala aut floure in altero muwltiplicans’ resy (5 buivs guotumo pos? priorem quctumsuma.
do, €5° relinguetur 589475, sdem numerse qus Et hoc [ecundum opus iterum argue sterim re=
Supra. Vi autem duplex hec multiplicationis  pete procedemde decaffatim verfiss dextram do-
Jforma firmius memoria inkerear, hos Ver[us wec dextima figura wltimi multspls ad dextia
adiungere libust, j mam dsCidends perGenerst’ tum enim gn}iwml
- Yerfus [camicirenlum , funt quotiens qusfites)
g;'::::‘f:':z ;‘"‘?"f ”f“hﬂf;zf‘fﬂ““ sm{;ruf“un relilffus ("[“{:' ,ws:} fit) eiF fradtionse
T i vy ‘:9;{6 ';:;“ o m‘:{ z;f}'_'c:;“ _ : fuper(Fitss numerator, €5 divifor ein[dem demo-
Bus minor ipfe mm.’diu Mokt sl nico i : mimator eff.  Que omnia exemplss tlluitrabia
Huncque painori aufer fummam tot inanibus autfo, anscbd 21
In tabula quot funt Virgas é prodibit idipfums i Sit numerus 589475 dividendas per 365,

Ille primd in charta (uta margine ) hicin
&m capite tabulg ftatuaur ; inter cujos multi-
J . mm pla omnia, ipfum fimplum 365 eft quam

proxime minus anterioribus dividendi fi-

Carvr IV. guris s:g.ﬁhb his ergo fi uri{g 589 f'ugrra fcri-
: . ; tis fubftrahantur 365 infra fcripti, & {uper-
Deo Divifioneos Funt 224 fuperius csxotandg,& rg tiuotieute
Pm'mi numeruns dividendurs (es [ecandum ponendus cft quo-
#n charta [eribe, diSiforé auté [ou fectoré m " . tumus , feu index
capite tabula, (per primavs [ecunds buins) col- 5 4 - fimpli, qui eft uni.
locat ex cwins multiplis, elige quam magnim ,21 tas. 'Sccundb in fe-
tollere pofSis  finifFeriore parte diSidends(guod 580475 (1615 xto m:ervallo_cxuf-
[eilicet es aut aguale fit,ant proxime minss ) €5 365 dem tabulg inve-
hoc (quotuplumeungue fir ) ex ille [iniffersore 2190 : nies diviforis fex-
parte diSidends, (ub gua fatuendum eff , [ub- 365 tuplum 2190, quod
[irabe: lﬂtﬂi.rrelifw?.rﬁ;,ra,a fignra guotu= 1824 quam proxime mi-
plty few quotumo Cerfius quotientis fmidrm— . nus eft numero fu-
lum, Secumdo ¢ Virgularum tabella alind eli- perfcripto 2244 ¢ his ergo fubfcribatur, &
gemultiplum,qued fit quam proxime minws aut ab his auferatur illud fextuplum, 2190, &
aquale antersoribus figuris religuiarum, ° ik fuperfunt 54 fupra notandg, & fextopli
bud inferius firiptum ab his [uperime [eriptis quotumus, 6, adiiciendus eft quotienti,
: aufer j Teruid (repetendo fecundum opus ) ml,;
rendu

The italicized material immediately above the start of Chapter IV is a set of easily memorized rules for the
previous multiplication operations.
Chapter IV: Division.

To divide one number (the dividend 58975) by another (the divisor 365) write down the dividend and set up
the rods to represent the divisor. Examine the rows of the rods to determine the largest multiple of the divisor that
is less than or equal to the first digits of the dividend (the first multiple, 365, is the one less than the first 3 digits,
589, of the dividend). Write that multiple under the dividend and subtract it from those first digits, writing the
remainder (224, because 589 - 365 = 224) above the dividend and write the guotumus (the row from which the
multiple was taken - in this case 1) to the right of the dividend.

Proceed as above, only now attempt to find the multiple of 365 that is less than or equal to 2244 (the 224 being
the remainder written above the dividend and the final 4 being taken from the next digit of the actual dividend).

As can be seen, this is essentially the same method of dividing that we use with paper and pencil today (long
division), except the layout of the results is the form used in Napier’s day. Readers in the 1600s would have
been used to a form of division known as galley division (because the resulting diagram of digits was thought to
resemble a galley under sail - and examples were concocted where the illustration of the galley was remarkably
good) and thus would have had no problem understanding Napier’s notation and the placement of the various
numbers.
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nus numero 547, eftqueillud rurfus fim-
plum iplum, 365, quo ex 547 ablato fuper
funt 182 fupra fcribende ; & index fimpli,
qui eft unicas, quotienti apponendus eft.
Deniquequarto qugrarur multiplum pro-

rietur in quif}t(_) jntervallo , {cilicet 1825,
uo numero illi fublcripto, & exillo fub-
ﬁuﬂo nibul reftac: ponatur ergo o fupra, &

6165 quotumus opratus.

' eAliud Exemplum,
S!r numerns 861094 dividendus per 432.
Ille in charta,ut d margise, hicinter vir-
gulas flatnatur, & huius multiplum proxi-
me minus numero 861 «ft iple numervs
fimplex 432, quo ab illo fubdutto reftac
phizir 1) CUdin - 429, & qtfotumus

" “' eft, 1, in quotiente
“: locandus.” Deinde
Ut proximum - multi-
98610 118 plum minus quam
94 (1993—_ pum minus q
2 432 4290 inter virgulas
3888 * repertum eft non-
3888 cuplum 3888, quo
1296 ex numero {uperfti-

te 4290 fubduéto,reftant 402,8 quotumus,
9.10 quotiente locerur. Tertio proximum
multipluminfra 4029 eftidem noncuplum
3888, quo ex 4029 fubduéto, reftant fupe-
rius 141,8& quetumus, 9, quotienti eft adui-

. cien-

rendvm eft multiplum quam proxime mi-

Ximum numero 1825, & huic ¢quale repes=

gura 5 quotienti adiiciatur, Sunt itaque:

Admonitio pro Decimals Arithmetica
Napier mentions Simon Stevin, a dutch military man, who had published a book extolling the virtues of decimal
fraction notation. In these very early days of decimal fractions the concept of using a single decimal point to
delineate the fractional portion of a number was yet little known - Napier used the decimal point in one of his
publications, but few others even recognized it. Those who were aware of decimal fractions used a number of
different notations, for example, to write 3.1415, they might have used:

301040105®
3 1'4"1"'5""

3’1'4"1|H5HH

or even combined these with a comma or decimal point to use:

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh
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Carvr avARTYV M. Car
-ciendus. * V1timo infra numernm fuperfti-
tem, 1414, proximum multirplum diviforis
in tabula repertum eft eruldem triplum,
fcilicet, 12965 quo ex 1414 fubduéto reftanc
118, & index tripli, fcilicer quotumus, 3,
apponendus eft quotienti. Vnde totus
quortiens eft 1993, & fuperflune, 118, fu-
perititis frationis numerator, cuins de-
nominator eftipfe divifor, 43z, hoc fitu,

8
1 .u..,
093 32 .

Admonitio pro Decimali -
Arithmetica.

"V'En‘:m fi difpliceant hg fractiones, qui-
bus acciduat diverfi denominatores ,
prepeer difficultacem operandi per eas , &

> ma%s arrideant aligyquarum denominato-
res

nat femper partes decima, centefimg,
millefimg,&¢, quas dotihmus ille Mache-
matcicus Simon Stevinms in [ua Decimali
ARITHMETI €A ficnotar, & nominat

@ primas , (O fecundas, [ tertias:
quiainhis frattionibus eadem eft facilitas
operandi que eft integrorum numerorum,
poteris polt fisitam vulgarem divifionem,
& periodis aut commatibus terminatam,
(uthicin margine)adiicere dividendo, aut
reliquiis unam cyphram pro decimis, duas
pro centefimis, & tres pro millefimis, aue
plures deinceps ad libitum ¢ & cum his
procedere operando ut fupra, veluti in (u-
periore exemplo hic repetito (cui cres cy-

phras

Another example, this time one involving a fraction in the resulting quotient: 861094 / 432 = 1993 118/,,,
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: P phras adiecis
e mus) fiet quo-
3 16 ﬂE!JS 1993,273%
118,000 . qui  figmficae
141 1993 integra: &
402 273 millefimas
429 partes,feu - 2%
:j;o%’ b Al feu (ex SreSimo)
3388 y ¢l
e 1993, 27 3t
1296 ‘ i
phigeleeey reliquiz autem
864 : noviflimz,64,in
£ 3534 hacdecimalt A-
1394 rithmetica {pe

nuntur , quia exigui funt valoris, & fimil~
ter in fimilibus exemplis, Ad firmior/m
aucem memoriam divifionis, cim vulgtris
tum decimalis, hos verfus accipe.
PRO UTRAQVE.

Selforem tabules , woultiplum hine tolle Geperno

Duam magnum poteris: quotumo in quoticite notare

Reliquitfyue fupra. Notulas fbc perge. per omnes,

Perque cypliras quotquet libuis iunxiffa [écardo,

Ut numsrum & nomen decimalis dent quotientis.

PRO VULGARL
Multipla guanta potes fefforis, quotqus [ecando
Tolle decuffstim: quotwmique dabunt quotisntente

TRO DE(CIMALL
Multipla quanta potes [fForis, quotqus fecands
Tolle decuffutim cypbris iam quotlibet aulto.
Horum rum quotumi_decimalem duns quotisntesss
ANNOTATIO. ¢
Hine patet operanti, feu Logift,nihil laboris
welinqui praeter multiplorum decuffatim Poa{iltc‘i)i?-m

&

T"-’m i v
a
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- additioné pro multiplicatione, & (ubftraltionens

pro divifione. Mulupla enim ipfa (quorum com-
putatio gravillima pars operis eft)hac virgularum
tabella fua fponte expeditiffime cxhibet.

. Carvr V.
De Radscum exiraitione per Laminam,
Vamvis extractio radicam(cuius pregcie
pua difficuleas eft in multiplicaciomib®

- &dvifionibus inter operandum occurren-
- tibus) expedice fatis per virgulas folas ab—

folvi poffic; tamen ne diviforis mulaplum,
atq; recentis figurg quadratum, aut cubus,
}qug fimul & coniunétima reliquiis fune

ubftrahenda)leorfim diftinguantur, & du-
plici_fubftractione cogamur pro fimplice
utizatq; etiam quo prompriis &expeditils
numeri pracipué neceffarii ({cilicet fimpli.
ces quotumi {eu radices, & earundé dupla,
quadrata,atq; cubi) in eodé intervallo cum
divifori multiplis reperiancur, laminihis
numeris infculped adiiigi curavimus, cuius
accipe hic paucis fabricam, & poftea ufum.

FABRI( A LAMINE,

! Slt ex Materia virgularii lamina quadran-

gula,longitudine &craffitié virgularum,
latitudine autem (ubdupla longitudini 4
urramgq; faciem (altera pro quadrata,altera
pro cubica extractione)polita & levigatam
habens. Veraq; faciss in tres columnas di=
vidatur,quarii finiftima (pro quadrata, no-
vem areolis quadratis & decuffatim fen
diagonaliter bafeftis dividacur , dl'.'&'.’
ineis

Napier illustrates decimal notation with the earlier problem in which he obtained a fractional quotient. He
gives both the fractional form of the quotient 1993 271/, as well as his own decimal form of 1993,273 and (as
he says ‘following Stevin’) 1993,2'7"3"

He ends this chapter with three short verses (something he and others of his time considered easy to memorize)
that contained the rules for division by using the rods.

Chapter V: Rods for extracting square roots.

Napier indicates that the extraction of square and cube roots could be done, via the usual methods, with only
using the rods. However it requires keeping track of several items and he has simplified the process with the
creation of two special rods.

Making the rods

Create two rods (one for square and one for cube roots) as before, but make them three times as wide as the
ones described earlier. Divide each rod into three columns as shown in the diagram on the next page.
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aeis confpicuts qug virgularum lineis apa.
poﬁx& & congrue refpondeant. '
Harum prima & fuprema areola figuvis
o,: fecunda figuris o, 4:tertia o, 9+ uarea
/1,6: quinca 2,5 fexta3,6: feptimag, g:
oftava 6,4 : nonadenique 8,1 : nﬁmtﬁs.
fcilicet quadratis, 1afcri icur.  Infecunda
columna einfdem faciei,& in areola prima
_infcribitur 2, in fecunda 4, in tertia 6, in
‘quarta8,in quinta roin {exca r2,in feptima
_14in oftava16,innona 18, humen cilicer
pares, In tertia feun dextima huius faciei
_calumna defcenduntordine novem figure
T,2.3+4.5.6.7.8.9. Et ita abfoluta eft
hgc facies pro quadrata excraCtione.

r

CapvT ;s’h‘?u. ,

¥ Mnmﬁcm@mhﬂp;ﬂ)msmb& :
. columnas ioftar prioris, preterquam

Bnmafcuﬁndhmﬁcqlmtﬂf ius

t fcm 2,16; {¢ ﬁmi}&;&b&an i;,ta‘ﬂolh.
7,290 :mme?u feilicet cubicis ordine def-
dentibus. - Secunda buius facici co-
mna continet numeros. qua,cttatos ‘hos
% 16, 25, 1365 9, 64,81, ordine defcen~

= ‘I‘crtm Columna htius facieijinftar
g prioris, habetnovem figuras has 1,
748,9, ordine defcendentes.
ita a’gfohmur laming huius fabrica, fu-
émafcnpummlm? fm&ncinmmﬁ.

Umeri oblati (e quo radix gxadfm
fie. exfmbmda ) ingulas duas fig

Landes incipiends [ [emper & xum
ime figure, & fieh bis duces a’sa

b3

ﬂmrmﬂa radicis capace, Demr!e 3

: ~ rathuius faciei pro enbicas prouc in utro
7o c’iifa' ; _ 1u emm_fchem’atc hic de cripto l'_tabesq‘“5
2 e
2
3
4 Caryr VL A%
P De extractione radicis
¢ .,_quadratz, )
”
8
2

Alcsra "

For the square root rod (labelled pro quadrata) the left hand column contains (in the same way as the earlier
rods) the squares of the integers. The right hand column contains the digits from 1 to 9 while the middle column
contains the values that are twice those in the right hand column.

The cube root rod (pro cubica) is inscribed the same way, only the left hand column contains the cubes of the
integers and the central column contains their squares.

Chapter VI: Extracting a square root.

Write down the number whose root is to be found and, starting from the right, put a dot between each pair of digits
(see the example on page 27).
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ao &mufum prqgr:&:ndn,- barum extrabe
qud‘ram veram vel faliem quam

minorems vera , & hac radice inter
gl:wv” & [ub pma&e Juo eaﬂacatﬂ » CiltS qua-
dratm anfir @ (wperioribus %ﬂu sﬂm;
primsi i puntti , motatis reliquiis ecle _{h
sﬂa Secwndo huius radscis duplum sn ca-
virgularum [tatne, ¢ bis dextrorfim.
mtiwm extratlionis quadyaje:tuse
e mzw‘u &kmxufu‘e mﬂlup!wn cquak._
ant proxime minys figuris [uperioribus fecudi
5 [eilicet quam magnim binc tollers

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh
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R’Ur fus bic ob wwna'un n“h zmd f' md-

i X mumph S imo re ﬂwp}'mn glii=

e anferendiom ez pegur:.r prefens puncium

preeuntbusyab eis anferri poffis: pwmdd et
o cypbrafub pano illo pre qnmm inta=
)E‘:.rrdfgmm yHi Yo

Exaupun.

' SI; numeri 117716137604 extrahenda ra-

dixquadraca. Punétis dlfhnguamr,&

fui?leo ucanturlinee, vt 3 margine? inde a
ﬁg ris finiftimi punéti, videlicee 11, elice
radicem quadratam

=

quits delle [, Hpra bar, Hi withs Déro qitoti=
mum (quem in eadem linca, F- dextima co- B e e
lumna laming invenies) (ub [ccundo punto geis 59 ”
inter lineas, pro [ecunda yadicis figura, fa- { o aﬁ;“s 95,50 u(;?mfurl:;l):-cl;:; é&
WJ. hee [ecundasper atio toties itevanda 16718 % o i
qurot [uperfuerint punita, hac lege tamen,

nceps inventi | guotims duplum imer
p: iHs dnpﬁm,@- Laminam infératur,.

A " tue, & eius quadra-
1: 77:6’.:.; 76,94, to,quod elt g,ab 1t

S Rans ol el 8 diblato, teflant 1,
e 3 - ? _ gu;f’upral’cnbantur.

: e ecundd huius radi-
L1 0 Tl z,;‘ i :” cis duplo, qtl:od eft
2 SET O a
SEdhc obfervandum {'dupa'rm:!ludcon e mm }:;p:l:fm;;?;n.s

flet duabus notis , tum virgula notg g ds
ad dextram eft inferta,quc ad levam eff
datur priori virguls, qud vemold, srgﬁmmr
ejus loco virgmla [wmme. o

Ave

s 5489504 huic virgulg appli-

etur famms* quad:r‘é‘tg extrationis , &
tur in eis muloiplum proxime minus
eliquiis fecundi puncti, 277, & invenies

ais,qnod eft quadruplum. & iuxta hocin
cadem

Draw two parallel lines under the dotted number, leaving enough room to write down the figures which will be the square root.

Starting at the left, find the square root whose square is less than or equal to the first pair of digits

0 2 1 (or single digit if there is only one). In this example the first pair of digits is 11 and the required
6 1 square root is 3 (9 being the square just less than 11).
1 0 4 ) Write the square (9) under the parallel lines and write the root digit (3) under the first dot
2 4 then subtract the square (9) from the pair being considered (11) and write the remainder (2) above
the pair. Napier does not provide a diagram for the next steps, so one is provided here.

1 09 6 3 Double the root digit just obtained (3 doubled is 6 which is conveniently adjacent in the
8 middle column of the square root bone) and place the usual rods for this number to the right of
}/ 1 8 4 the square root rod. Find the number composed of the digits of the remainder you wrote down
4 6 (2) and the next two dotted digits (77) (277 in this example) and determine the row (using the
3 2 10 5 added bones and the square root bone) that contains a number equal to or less than that value. The
0 5 number is found in the fourth row (256). Write down the row in which it was found (4) between
3 3 12 6 the lines and the square (256) under the lines, subtract that square (256) from the number above

6 6 (277) and write the remainder (21) above the lines as illustrated.
Repeat the above process for each pair of dotted digits, each time adding the rods that
42 49 14 7 represent twice the row number (8 for this last step) between the previous double and the square
root plate. Thus for the third step you will have the rods of 6, 8, and the square root rod in that
4 6 16 8 order. At the fourth step you will find that no number on the assembled rods can be found that
8 4 is less than or equal to the one sought (6,723) so you must enter a 0 as the next digit between
5 8 181 9 the lines and a rod for 0 must be inserted beside the square root rod. The fifth step is to search
4 1 for something less or equal to 672,376 and you will find that on the 9th line. Double 9 is 18 so
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2 ¢ quotumum, 4, fub fecu -
r Terub pro_hujus quaternarii duph,
quod.i’ﬂ eadem linea mediz columnz in- |
ﬁemes, virgula § interpone inter laminam
- &virgulam priorem 6:cunc ¢ virgulis &la-
mina r ta elice multiplum proximé
minus re 1quns tertii puncti2116, quod eft
2049. Hisérgo2dag abillisz1r6 fubductis
reftanc (uperius 67, 8 quotumus tti li. fci-
licet 3,fub tertio puncélo fcr ;b;zur. uartd

hqtfﬁ&smhqlo :
13.@89 94, {1

ot lgutﬁ{a 43:;98 &

fuper mgq pso ulei 1sx‘ehquus. E&dem
J ratio in aliis exemplis, ~ =

Vit pracipua extradtionis rate
u,ertaEﬁtm?::s ammoﬂmhzrg:f &qﬁeﬁ--

- verfus adjunxi,
~ PRO PRIMO OPERE nx-
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terponeinter v as ,r:zce entes &la- b -1 Bir 3 “'m L]

mmg' &fic repc:g:’ﬂlammﬁ quare mulei- . m&m Vel i erﬁ

proximé minus reliquiis quarti pun« | & notulis pnhen Levsim preewntibus
gl 6‘71?1 & nullum invenies quod ct;'n;) : IMHMMMMfdJﬁ-
t(per canrionem pramifiam

v nta&zs reli ﬁicrg fub quarto punéto ftatue oyere féﬁuﬂo & rehqins.
o, pro quarta figura , & ad quintam perge. - ST Ry KL T

ngtb itaque ro duplo quartz figure o, x.m,i...,,. bine firgens quim magman ellere poffs

(quod etiam eft o) ahterpovue virgnlam oin- | €x notulic prafns pnhum praeuntibus anfir:

tcr ulurnzmvwguhmzao laminam& tunc Wﬁmmﬁmﬁaﬁ.

uiis quinti puncti, videlicet 672376, -

'udelxcel:' numerus 61748x‘qué exrel iquiis .

‘672376 aufer,reftat Tupcnﬁsve! ﬁu 54895, -

& rbnoncﬂp‘loxiu cis quin-~
ara. ei.; lo prece-

deatis ft‘: ag'de-
x;n:l: 20‘]? & uﬁxﬁge fl&tté virgule o pﬁg
cedentiy ﬁc: 1 pro o. Rémove e!-gé g-

Y 'Uamrw&lau( ex qm mdrx :h&u‘“‘ﬁ
- L N cxtrabeda)fingulas tres figuras pictis
- Slandzs,incipiendo a dextima Latere dezciima
| ghbie B 3 figuras

3
insert the 8 rod beside the square root rod and “carry the 17 to the next rod to the left (i.e., make the rod to the left a 1 rod rather than it
remaining a 0 rod) At the end you will have the rods for 6, 8, 6, 1, 8, and the square root rod in that order.

Napier again appends some Latin verse to the end of these instructions as an aid to memorizing the steps.
Chapter VII Extracting the cube root.

This process is very similar to that of extracting the square root. One, of course, uses the cube root rod and marks off the digits
with dots in groups of three beginning with the right hand end of the number. The rest of the process, while following the pattern set in
the square root extraction, is burdened with putting rods to both the right and left of the cube root bone, making trial computations and
rejecting some while saving others at each step. These trial calculations are shown on page 33 for the example that follows.

The whole process is difficult to explain without a series of examples done on the rods and, as Fermat once remarked “the margin
is not big enough to contain the work.” If it is imperative to find the method, then we suggest consulting the English translation of this
work:

Napier, John, Rabdology, Translated by William Frank Richardson, Charles Babbage Institute Reprint Series for the History Of
Computing, Vol. 15. MIT Press (Cambridge, Mass., 1990).
It should be pointed out that Napier’s own description is difficult to follow and, like the original, this translation contains no diagrams
to aid the reader.
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Napler John (1 550-1617) Rabdologzae 1617, Edinburgh
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fecundum Fn&n{; acuntibus, & fu-
w_{im'xrqhgm erfhites : quoti~
mmd.mmmf a notatums fub.
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The Cautio (caution) I and II are simply an addenda to the general rules for finding cube roots for the instances
when no multiples can be found on the bones for a particular step.
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Chapter VIII: A short cut method for finding the cube root.

This short chapter details a method of finding three times a number when the root is known and a similar method
for determining three times the square from only a partially completed cube root operation. Both of these could
be used when finding cube roots via the use of the cube root rod but, unless one were well versed in the operation,
it would seem to be more confusing that helpful.
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Chapter IX: The rule of three, direct and inverse.

The rule of three, often called the golden rule, was a standard method of stating and solving problems. It was
a regular section in almost every arithmetic book printed until modern times. Essentially it solves problems of the
type: if 3 carrots cost 10 cents, how much to 27 carrots cost? It obviously gets it’s name from the fact that three
numbers in some relationship are given and a fourth number is sought.

The above example of the cost of carrots is known as the direct rule of three and the numbers are always
referred to as the first, second, and third numbers when describing the process of finding the fourth. For example,
a typical algorithm would be stated as: the second and third numbers must be multiplied together and then divided
by the first to obtain the fourth.

The inverse rule of three would be the same problem but with inverse ratios in most cases. It would typically
be used for problems such as: if 17 workmen could dig a trench in 12 days, how many days would 5 workmen
take? The solution would be expressed as multiply the first and second numbers together and divide the result by
the third.

Napier provides an elementary example of each form. The first states that if 12 months contain 365 days then
how many days are in 27 months. The second is if 27 workers construct a tower in 365 days, how long will 12
workers require to do the same job?
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The section titled Compendia Regula Trium simply explains that if one of the terms in the rule of three is a power
of 10 (although Napier does not use that term—he actually gives examples such as 10, 100, 1000 etc.), then the
multiplication or division by those numbers is simply the addition or removal of zeros (i.e., shifting the decimal
point). While this point is obvious to us now, it must be remembered that this was written at the very birth of
decimal fractions and such operations would not have been known to most readers of this book.

Napier observes that many problems and tables contain numbers such as 10, 100 and 1000, thus this short cut
method is often very useful. He goes on to prove his point because all the tables and problems in the following
Second Book contain such numbers.
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Second book: The use of the rods in geometry and numerical problems.

Chapter I: Description of the tables.

Napier uses several tables to give physical constants about regular figures and density of metals which he puts to
use in the following problems. Knowing the density of various metals was useful in gunnery where the weight of

the shot often dictated the amount of gun powder used, but these also had a commercial use.

The first tables are found on double pages 48—49, 54—55 and 62—63 and several smaller tables follow later in
the chapter.
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The diagonal elements of the first table contain names of regular geometric figures (triangle, square, pentagon,
... decagon) and these are the labels for both the rows and the columns. The diagonal elements also contain the
number 1000, which is considered to be the defining number for each figure.

Napier was fascinated with ratios and these tables contain ratios of lengths of sides, areas, sides of squares that
equal the area of a particular figure, volumes and diameters of solids and similar information. They are not easy
to use as some of the ratios are looked up by noting the position of various numbers being an equal distance from
the diagonal (horizontal or vertical) and some are always in the second position of any given row or column. The

problems are all similar to: given the side of a square of a particular area, find the length of the side of a heptagon
of equal area.
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525 (‘ccnndus fahcer nu’mems lﬂlfdbm_
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|
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This is the table for regular polygons with 3 to 10 sides.
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Sine Palxgans indem lareris pearago-

413, & trigonum
: . itur, “Eritut rocoad
' 4:3'quadra;rig:qm atam,ita soz (numerus
- intercepeus 3 linea pentagoni & columna
trigoni)ad quadragricem trigoni quafitam
- 207.utinferids problemate quarto pacebit,
" - L. . I < - " - i

num cujus quadra

PROELEMATA V.S¥S PRA-

. CEDENTIVM,

1 i

Fdses .t 4. Rmoprbe X7 = % i
Ats Latere polygoni nominati 5 dare
cjufem quadratricers, [ 4
. Exemrrivs... |

o/} |
SI: latus pentagoni 35, Excheoremite
prime erunt ut 1ecoad 31y ;i@ 1j1L
(numerus-fecundus columng pentagoni )
ad quadrarricesns pentagoniquafitam. Et
Fercompmdium; ale Trinm , eriplum,
implum, & quint “numeri 1312, vel
fimplum,eciplum, fmplum & duplum nu-

i 315 ad: Titim, & aprodudto
S

._':'ins latusett 315. it R b
B e B R i s it
Dﬂuqsddtwmﬂﬁwmaf

- ye tiufdem latws.

ExeMmrrLvm,
- Sitquadratrix penragonidata ¢13.pers
. theorema erit ur loco ad 413 numerum
~ dacum;ita 762 (numerys I#undust;liﬂ_ft
- pentagoni ) -ad latus quefitum, Abfcinde
| ergo eres figuras 4 produtto,quod fit ex fe-
pruplo, fextuplo, & duplo numeri gr3; vel
| exquadruplo,fimplo,& triplo numeri 762
- decuffarim additis, & provenient 3rslarus
_ quefitum pentagoni, cuirs quadratrix data

- erat 413.

508 Prozyr. I1I. |

- Duorum polygonsram equabinm fen cinf-
dem quadratricisy dato latere primi duare fu-

tus fecunds, & utrin{que quadratriceon,

i3 - ExEMPLYWM,

. Sint 2qualia feu ejufdem quadracricis

_pentagonum cujus latus it 315, & trigo-
num cuius latus quaritar. Er quum per 3
theorema fic ut 1000 ad 315,1ta 1991 ( DU~

| merus interceptus i columna pentagoni &

linea (;n'goni) ad quefitum latus trigoni.

- Ideo (per cépendium noftrii)abfcinde tres
dextimas figuras 4 produflo y quod fit ex

C 2 triplo,
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ai fimplo,& quintuplo numeri 1991} |
: :zﬁlﬁﬁ‘; c;;ﬁmpﬂb.,-l_mncnplu,.-& el
cuplo

a

4

i

642 o LirEr SECVNDVS.

ac fimplo numeri 315 decuffatim

, ,P,rqbl.: IV : ,

* - Duorsim polygenornm quorum latera |
 nqualit dat guadratriceprimi, dare g
- dratricem [ecundi, & mrinfguc latus.

¢, Repete Examp Lvm quarti THEORE
- MATIS, in quo Pentagonum, cujus quadra.
- grixelt 413, & Trigonum quafitg quadra-|
. ericis funt zqualium laterum.  Per illud
enim theorema ut 1000 fc habetad 413
quadratricem pentagoni: ita §02 (nume-
_rus interceptus a linea pentagoni & co.||
- Jumna ‘trigoni ) ad ‘quadratricem trigoni |
- quaficam, Vade (per compendium no- |
rum ) abfciflis eribus dextimis figuris 3/
quadraplo, fimplo, & triplo numert 5021 |
wela quincuplo ; cyphra, & duplo numeri |
. 413 decuffatim addius, provenient 207
- pro quadratrice trigoni quafita. Veriaf qi _
autem lacus dabic problema fecund, fcili
- P i

s CRavel

l.

Capvr IIL
Dew inventiones quadyatricum ¢
: diametrorum polygonorum per
_ Tabn!m;fz':mn‘am oy

L4

H_A peT hec Tabula (preter cbuimu-;
4 nia) polygonorum guadratrices , &
diametros : quas quia & circuli habent,

- circulum igitur inter hujus tabellg poly-
4 Eon@uumcramus tanquam polygonum jn-

nitorum laterum, ~ Per polygona igitur,
intellige etiam circulum, & per diametros
polygonorum,intellige circuli diametrum,
& _ﬁgqndmm polygonorum diametrum
maiorem, id eft, diametrum circuli poly-
gono circumfcripti. Diametros enim mi-.

| nores circulorum polygonis infcriptorum.

tanquam minds utiles miffas facimus :
edrum enim pracipuo munere funguntur,
quadratrices. ? i -
Oumanss itaque numersss buins Tabelle vel
proquadratvicesvel pro diametro alicuins
polygoni accipi potefi. Si pro_quadvatrice,
dicenr quadrairix polygoni eiufdem lineas
Sivero pro diametro [umatuy o dicetur dias -
mieter polygoni cinfdem columnay |

MRS
€3 Numcri
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54 LirEr sEcvNDyVs,

N umeri eiufdens columne, (unt quadra-
. nor um eiufdem diametrs:ch bee

diamerer ¢SF nitmerns infmms einfdems co-

lumne,

T 4&:&! fa‘mah;;wdmiri.

meetrorims civculorion

Trig ani
{1000 | 806 |\739 | 707 | 680

: Tw. o wiih q o s
x5t | 1690 | 93 | Bry 85
e fir— e | L

B oy ‘]ﬁg‘o‘s'ip-‘mu' 9 ‘932
1383 §—f 1000 ,H.J.'l ‘

%l g AT s o
1414 | 1140 | yo45 | 1900 | 274

I 3 i i }Hﬂu
‘1451 [ 1169} ror3 | 1026 | 1000
TR T e

5y ] gmoL o 1
g Frigf L | ey o2

-]451 i1103 Pl!O} 105G | 1029

yllsoq.. rziz | 1112 | 1063 1036
| ——

| — —— e —

F1555 [ 1253 | 1140 | 1100 | 1072

L:yg'; TI14X4 1 Y297 § 1240 | 1200
| ' .

»

T Carvs THRTITM.
Numeri eiufdem linea [unt diametri po-

bganmm mfdcm uadratricss : & hac

quadr atris eff a’r,mm mumerws. cinfdem

| [ivea,

cum poly ammm»é' dix-
115 circumf cripteruma

68| 670 665

——— — —

§i: §2: ’S%S’f

| 9171 ooz

059 |- 947 [ 948 909

1 ; '
| 984 972} 965 33| 827
l:""«-'-! 1 WS 7 @ Lk
1006 989 8 o8z | 950 | 841

Nonage, |

101 | 1000 " 959 850

Circuls

1054 | 1042 | 1000 { 886

—
?_23-
decago.
1034
1167

1189 1"r'7a' ' 1128] 1000 |

This table gives areas of various polygons and diameters of their circumscribing circles.
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de Tasurx. i,

HWl b AR f-‘f W R

T millenarius ad gxléiﬂmm o=

“minati polygani datam : ita nsmerns

snfimus columng allins Pobgom, ad:mfd:m
ngm duwmuw. - ; |

-

h : -h Thcérc 2, =
'U: mm: ad diametrum ﬂmmml :

ib ita-numerus dextimus li=
nea ﬂw.r 5qu.hc' mg('dm; P‘b-gf”‘ _gu-

MQ —
D 18 TI‘IEOE. 6 *m ! d
% oYK, oyHm &ﬁﬂ
wmﬂq W ﬂ‘i” m‘f

quadratricem primi; it
uree !ﬁhd«ﬂhw h&e ‘I 3

Im:a fémids ud gudmrrr ﬁrlikdb

lbwuné:"“ binﬁcw’ o

- ﬂimnmﬂe n;mp it its
Wm:swapmaﬁsu iimi ¢ colum=

mﬁsﬂﬂqﬁ“d f‘t“"ﬂsﬂ 338

- Quh z

~funt , & propriis fuis exemplis non egent:

: 3 Problcmata ufus fccund;

™~ T R

Capvr 'rnn'uvu. ;
oA dmonitio. LA
Quia premiffa partim ex fimili doétri-
naprimg tabule, partim per exempla fe-
-quentium problematum fatis perfpicua

pro-exemplis igicur theorematum: prace-
dentium , - exempla fcqueguumhﬁmmm
pmbehma:um acdipes be  ( iao: snil

TrA 9 . T L‘Eﬁ . 1T E-'I.' 1

Prob.?I! i Lo bhd s W 3380 FLaNARL |

E/ﬂ‘a qna&ahcr romsiniiti po?ygorh”

tinfdem E ly goni a%a»mrm dm.

xemplum. y

Detur quadramx trigoni .goo , quari-

tur ejuldem trigoni ‘diameter feu diamecer

circuli circumfcripti. huic trigono, Per

primum theorema qnt.llt }p{q‘o ge oo

?2:‘.’;::{:5’?;’5::5‘323“%, %‘Eﬁhﬁﬁr’!

jufdem diametrum quelicam. Erg o (
:‘meendmm nelﬂl'ﬂtg} le Trmm) j un-
Ecdecuﬁ'anm plum pumeri 1755, &
uas cyphras (propis llmgxum, 1;;:
B00) & Aeot 1c 3

aa.l:lam;_t'r; 1&5‘ dextin

pro diametro tfigoni q xfita, |
dnm w&. Oq}. heid LT .L .

: -DKJJ‘ Pmb"".,\:;,:..
4 «axvmgvm .
&Ngﬂﬁ‘d:ﬂm dareqi 07 ‘.3:.- :"rf
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58 Lrzsx sEcyND ys,
' "ExEmrrym,
‘Deturdiameter trigoni: 1404, 8 quara-
tur cjafdem: erigoniv tfuadmr:l!; qk'er 3
theoremaerit,ut 1000 ad 1405 diametrum |
srigonidatam; fic 570 (numerus dextimus
lincg crigoni) ad quadratricemeiufdem
trigoni quefitam. Adde ergo quintuplum,
fepruplum, & cyphram numeri 1404, vel
fimplum , quadruplumycyphram, & qua-
druplum numeri 570- decuffatim, & fient
300280, quarum abfciflis tribus dextimis -
guris, fuperfunt 800 pro quadratrice tri-
goni quefita, cujus diameter dabatur rgos.

CPRomL ML
.  polygonoruns einfdem diametri
MW‘ privi ,'z::dmr_mm fi= .I

r werinfyue dsamsetrim

. Exemplam. ;

-~ Sint dnwlygam eiuldem diamerri,
l 4

rimim circulus cuivs quadrarrix data fic
;ﬁ &;;Ecm%#?&?“ﬂﬁw .
1

placp

205, & lectndum (it hepragonum,cujus
Quaricur quadrarrix. Per 3 theorema erit
url ghdi enarius ad 1205 quadratricem cir-
culidatam; ita 933 (numerus interceprus
d columna eb-cnﬁj &( linsahepragoni) ad
‘quadratricem-heptagoni quafitam. Adde |
ergo decuffacim noncuplum, triplum, &
sriplum numeri 1205y vel fimplum , du.

g Ell.lm;, 1

|

~ plum. ram., &
.gsaa;izcgfg rhg'%ga‘w v, sbfciflls

~ trbus dextimis figuris, reftant 1124 pro

dratrice: hépragohi quefita. Diame-
gsuurwam uz;ﬁ%m:‘z“gm&? hepra-
goni per 1 Probl. venari poteris fi liber,
eltque 1359 fere. -

PLEPrdbR T rE, O

Duorum: polygonormm eiufdem. quadyae
tricis. dar@ diametro primi, diamerum [e~
: gndi_ & wirinfque quadratricem notas red-
1T Cy R e B i I. r
Exemplam,

Sint polygona, primum sHonagonum,
[fecundum :@irculin!.gu&uﬁm fw-%ém
~quadratricis, deturque diamc'tlgmona 0

1302, %\#it&: autem circuli diametet,
Per 4 theorema nr fe* haber rooo ad
“ 1302 diametrany tonagoni daeany; 1 fo
habebit 959 (numernsiorerceptusa linea
nonagoni & colamna circuli)) ad diame-
trum circuli quzficam,. decufla-
tim nenhcuplumy, ' quifitupluny ;; &noncu-
plum numeri 1302; vel fimplum,triplum,,
cyphram, & dupluny dumén 940, & fiene
1248618, quarunydeletis eribus dexeimis.
figuris, remanent 1249 feré pro dizmerro-
circuli quafica, Communem autem no-
_nagoni & circuli quadratricem,fi libet, per
;c Probl, acquirere poteris, cltque 1109
i
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~laterum’ polygono:um pc’r
tertiam Tabulam.

Omine: ¢ f{t: '1'
vum diametros c>

vius bius tabule vel pro diamero, vel pro
latere alicujus polygon; accipi porest, Si pro

diametrosdicetsr diameter polygoni emﬁnn
bm:wf pro faffi*ﬂ ,.%elm' &mu pa/_) gam ]

" Numevi' cin dam-a & funt diimetii
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:9329##3# ¢
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m‘ fpﬂdm mﬁw»s mfd&wm;' 10gsno

Prampua Analoga ‘tcrtlar =
- TasurLz.

Thcon;- ¥ RiD8h

T m&emw ad diametrym ﬂm.i- g
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wins columnse illins polygoni ad ciuf dews paly-

'U;mii- f

Lons Ilflh

a

CAN: ?lV,,;').’,:' dos 8

Ls pob lygono-
era, cammqmad i

‘¥nvicens proportiones. Omu itague nume-

IRGY2

f

L s

r Cnpvr “QVARTVM, (;x

; Theor. 2,
'-Ur millenarins .cd»dmm latus mmms
OES § d MHICTHS pﬁburfim illius
Ijgd i ad ciufdevs polygoni diametrum. P‘:
LSl ____prb:or. 2, fd}:'? '
Dumm  ppIgonorsmy eiufdem lateris ut
'aﬁnimm prr‘m itanume=

"!‘k ' 1s a columna pmm cﬁ- !mu [e-
_ fs"n'_r:'a‘:'kd ametytim [ecindi,
T ' Theor, 4.

{ stor*lm polygonorum mﬁm dmum
e millenarius ud laus primi: sta- nimerns
inmerceptus dhﬂuprir‘m cf‘catsmms [ectindi
ad latus fecyndi, |

|- l;_lig Pmﬁdgnclum&mmpl s.icmpc.ex-

ematum fequentium,qu

i
L

~ Pro 'lé":ﬁita nfus tertiz 'I"Bufx. :
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62 Li®FER SECcVNDVS -
numeri cILS-&! decuffatim additis, prove- CAvyr SINNTY S 3
" mientinde 315168,3 quibusabftraliend2 ProbL TI
fonteres noviflimg figure, & reftant 315 : 0 o,
pro latere pentagoni quafito, cuius maior ~ Datolatere nominati polyg o diametyum
diameter dabatur 5.3.6. B einfdems maiorens veperive.
WA 1 Tdédlcuztidm:rm oly- L a1aspi b ¢
& ; mnlw»fqﬁ '.ga{:arm é‘-dumﬂamn. Rogmuly
- - | circumfcriptorams,.
1000 | 866 707 588 | t LD i
alin B! Ty poomm soo| 434} 383] 342 300
1154 y 1000 .} 817 ¢ 696/ e it p Pesad % |
: s ] ot 1, 4 4 - 5§77 ) SO1y 442 394 357
: | Tesragoni : Canant: il Aoiis s basrad fmars
1414 122§ | 1000 3 R332 ' ix -
f Pragh el sy o Rerrrmem g | 707} 614t 5414 4830 437
il . i ' Pentagoni | {1— " — }—]—
1700 1472 ¥202 | rooo : N oF s L :
l —— ] 47 I - . 8501 738 650} s89 [ 525
a i . o is i . i 4 — .__.-. — L —
| 2000 1732 | 141 61 bexags : . 3
g il il Bt O G 3] 1000 | 868 | 765 684 618
G SR TIRTUNEET PR | 2y Hiptay, | ot fou oy
el }‘M‘.’ﬂi ipall?? kil 1152 f1ooo i 881 | 86| iz |
L0f % pigb iinogssna Fa3amgd 112 ! JEFIARS SRR 1 [ ny e |
s o m.quﬂiifﬂ [ ¢ Bi A1  offagon. |1 nyiosdE
:ﬁ;ﬁim bl 3'#8_ 7} 1307 ['113 (1000} @by | Soy
n;ﬂ:',,,- Y7k 2pprase SRS —— i — i_.___ R
") ‘ T 3 - ' Nebage. satif
( .z.g‘.gia :ﬁﬂ 1 Jto? : / 14521 1271101122 L3000°) 904 ¢
remun olgin’ 6 $lGui |5 f e e e | ] e |
:ﬁ}j" abea i B _ : 1618 | 1404 | 1239 | 1107 000 |

This third table provides information on the lengths of sides of polygons and their circumscribing circles.
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G4 LIBER SECVNDVS, 1

Exemplum, .

. Sitlatus pentagoni dacum 3:;,&1111::-
ratur ejufdem diameter, Per 2 theore-
ma,eritut 1000 ad datum Jacus 3 152 ita
1700 (numerus primus lineg pcntagom)ad'
ejuldem diametrum quaficam. Vnde tri-
plum, fimplum, & quintuplum numeti

1700} vel fimplum, fepeuplum, cyphra,&
cyplra. numeri 314 dccurfaumcygddua,
producunt 535500+ ~minuta eribps
extimi$ notis reddunt 's 36-fere pro-dia-
etro pentagoni quzfrn cn;us laws da-
bacur 315, :

~ Probl.3."

- Dwor s poly gonarem ein[dem Im,d;- '
I‘.hbmﬂraprrmr “diametyum fecandi, &

m;q‘gu; lg:us commue mmrl'. 2

Qm: duo polygom ejufdem latc
gonum primum, & trigonum fecundum,
Pm oni detur diamerer 536 4 mgom
verd dg ameter queratur, Erit-(per tertium
theorema) ut nhllc;m&s ad 5 35 dmf 3
gmuﬂ:-entagpn atam : it 679 (num !
rus interceptus 3 columna pentagoni & |
inea mgom)ad diametrum tn?om quafi- |
. Itaque quidtuplum, mp um,& fex- |
um numeri 679°% velfextuplum, fep- 4
: ";& noucuplqmnumcu;;f. 3:; ;

Exem pl lm. g

T = e

CAPVT QVARTVM. G

dita decuffatim , & minuta tribus dexti-

mis figuris producun: 364 feré pro dia-
metro trigoni qu:ﬁm. St praterealatus
commune ugriuf ue.lnzﬁvcns invenies
illod per primum problemacfle 315, ue

ﬁ!pri.

. “Probl. '
“Dusrm'p polygonorm mfdm diame-’
1, dato latere primiy latus fecunds, &

a‘trwﬁse rmmmm dmum Hm mmire. _

[

R Exemplnm. )
Smtpﬁnthgonum & trigonum e;ufdem
diametri: pentagoni pro primo detur latus
15, trigoni pro fecundo quaratur latus,
%cr quarti theorema erit Ut 1000 ad 315
ggnt;gam latus datum: ita 1472 (nume-
rus interceptusa’ I.méa qﬂenugom & cohr-
mna trigoni)ad trigoni latus quafict. A
de ergo decuffatim, triplum, fimplum , 8:
lom numeri 1472 (vel contra il-
hm pmr.hu;gs multi lg) & provenient in-
de 463680, vnde a.gl’cjﬁis tribus dextimis
reltant 46 4 fcre pro latere trigoni quafi-
to. Si pra.-:erea communem,_ utriufque
diametram quafiveris, eam Per 2 prob e=

* maiavenies effe §36.

ADMONITIO.
I'\Q!men [unt alit barum & ﬁif:fe-
quentium T abularim vfus, quornm qui-
dam particularibus  numeris pfoprte itt=
cdunt ut maner i daium quam pros
xim
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66 Litsx szcynpvys. .‘.
xime fecare per extremam ¢ wediam ra- |
tionem Virtute trium miimeynim ertie ta.
bulz 618, 1000, ¢ 1618.) Quidsm ve-
v alis wfies mifcellanei funt, ¢ ex fupsriors-
s theoremasibus compmuntur (wr quatuor
polygororins ;. sisgans G pentagoui ciufdems
laverus, pentagoni & heptagons eifdem quin
dratvicis,beptagoni G nonagoni einfdem dia=
mietri 5 datownsco cuinfuss latere, quadra-
trice, vel diametro . velignasomnes yeliquo-
roens’ omwivm dare.) Qo5 ufus quivis in-
Lenii mediocrss per fe mtelliget cxc prasm ffiss,
non erim: omnes bavums nfus caperes bec
Orevis cpitome, nec in e inffisuimous Avith=
meticam, & Geometrians, [ed vigularum

antumrin iss wfim doceve,,

Fatbonss latere, quedvasrices, & dias. |
et ro; psbgmm:»wm abenﬁ:vw fue |
perest de snoentione laterwm, cubaricum, |
& diametrorem corporum quingue regula- |

vium, & (bhara, fequentibus bis tribus ta-
bellis differeve, g & Aia ot
Carvr

I i

CarivroV.
-De lateribus & cubatricibus quin-

que corporum regularium in-
.. veniendis per quartam

TaBVEAM, ,
VartaT abula (que & prima 5’:9—
: mesvicarum dimenfionum e$l) conti-
uct latera ¢ cubatrices quingue corporum
vegularinm, Omuis itaque numerns bujus
tabells vel pro latere, vel pro cubatrice ali=
cujus corporss regularss accips potesi: i pro
latere, dicctaur latus corporss regularis cjuf=
“ den linee: ff pro cwbatyice, diceray ewbatrix
corpores regularss cin[dem columna..
Nwmieri-cinflens colimna funt larcra
corpovm vegularinmg einfdem cubatricrs: &
columna., .
Numéri tiufdbm linea [unt cubatrices
curporums’ eiufdem laterss : & boc' latus ¢
1Y s e diis e linca.

Pracipua analoga 4 Tabule.

_ THeor I

\ FF millsuaring ad latus datwm cor-
ports vegularis nominatiz. 1@ wumeris
meding
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ng&w_ dins columna illius corporis ad cinfdem
corporss vegularss cubatricem. -

Theor. 11, - o

Ut willenarins ad cubatricem datans 1
COporis regularis nominati: ita numerns me-
dins line illins corpovis ad latns ciufdem
o ‘. 26 A8y A

ey Theor, IIL g
Duorsm_corporsm regularium fqra-
um (eu eiufdem cubatricis vt millenayins

ad latus davum primsi : ita numerus interces
ptus a columna primi ¢ linca fecunds ad
latus fegundi,

Tabella quarta latersm ¢ cubatri-
cum quinquc regnlarism corporum.

Tetrae, e ; ;
J 1000 | 1587 | 2040 | 2680 | 4088

| N KT
630 | 1000 [ 1285 | 1694 | 2575

. Cbus. .
4920 | 7781 1000 | 1318 § 2003
Teofacd.
372 | 590} %59 | 1000 [ 1521

Dodeca T |

;?;471 388 | 400 658 | 1000

r CAPVT QVINTYM, 69
THsom °IV.

Duorsim corporum vegularium cinfdem
lateris, ut millenavius ad eubatricem primi
datams ita pumerns inteyceptus & linca pri-
:::g- columna [ecundi- ad cubatricens fr-

g5

Prozremara ufus quarte
TABVL & '

‘: . : f‘rbb. %

D A T O latere corporis yegularss we-
minati , ciufdem corporis cubaivicem
dare. I~y d0a"

. Exemplom. ~~
Sz Oétaedrilatus datum 452, ejuldem

quzritar cubatrix.Per primum theore-
ma ut fe haber millenarius ad 442 lacus
OQaedri datum : ita 778 (numerus me-
dius columnz O&aedri) ad cubatricem
¢jufdem quefiam.  Vnde fumma ex qua-
druplo, quincuplo, & duplo numeri 7782
vel feptuplo, feptuplo, & octuplo numeri.
452 additis decuffacim, minuta tribus
extimis figuris , eft 352 feré , cubatrix
feilicet petica Otaedri , cujus latus daba-
wr 452, AL

.. Prob,

The fourth table gives the lengths of the sides and volumes contained in regular solids.
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ABopr. i LE

 Datdcubatricecorpovisvegularis vomia

nati,ejudem corporis latus invenive,

- ExemMprvm. s
Sit oftaedri cubarrix 352 data,eiufdem
latus queritur. Per 2 theoremaucfe ha.
beemillenariusad 353 cubatricem otaedri
datam: ita e habebir 1285 (numerus me-

dius line2 octaedri ) -ad ciufdem o&laedri

" latus queficum, Vade eriplum,quintuplum,

& duplum pumeri 1285 (vel conttd llius

Ppro hujus multipla) decuffatim addita &

miauta tribus dextimis notulis producunc
452 latus oftaedri quaficum cuius fcilicet
cubarrixdabatur 352, ‘K 3
Duorum corporum vegularinm aqualium
Jeu einfdem :séa:giak,ﬁm latere primi., la~
tus etiam [ecundi, g utrinfque cubatricom
Comnunem ipvensre,
@ ~ Exemplum.
_.. Sintduo corpora gqualia, ottiedrum
primum, & icolaedrum fecandum: oftac-
dri lacus deeur 452 , icofaedri queritar,
" Per 3 theorema ytle habee millenarius ad

-

452 latus o&taedri datum: ita 590 (nu-

‘merus interceptus A columna oftaedri &
linea icolaedri ) ad latus icofaedri quzfi-
tum, Vnde quadruplum, quintuplum, &
duplem numeri g9oivel quincuplum,non-

cuplum,

—

CAPVT . QVINTVM. 2.1

- cuplum, & cyphra numeri 452 addita de-

‘cuffatim , & minuta tribus-dextimis notis
‘producunt 267 feré pro latere icofaedri
quafito, Ceterpm ucrinfque cubatrix
commupis (quz eft 352 ) per 1 Problema
.acgulil:l;_ur,“' RN AT i P AL i A

Probl, ‘I V.

 Duorum carporum regularium ciufdem
lateris data cubarrice primi , enbatricem
etiam [ecundi, crvriufque commmne latis
acquirere.

Bsemplum. -

.. Sintduo corpora regularia eiufdem la.
teris oftaedrum & icofaedrum: ollaedri
cubatrixdetur 343, icofacdri autem que-
ritur, Per 4 theorema ut millenaiius {e
‘haberad 352 cubatricem oflsedri datam:
ita 1694 (. us interceptus A linea
‘oftaedri & columna icofaedri) ad cuba-
sricem icofaedri quafitam. Vade triplum,
quintuplum , & duplum pumeri 1694 -
?w’ré‘lco trd) decuffatim addica, 8 minurg
‘tribus dextirhis figuris producant 596 pro
‘cubatrice icolaedri quafica. Vieriu
preterea: latus commune per 2 Probl. re-

peritur 452, p¢ fopra.

t‘“ ¢ B e IS0 t ._ ;
Carvr

R B s
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2 . EfEddN sncﬂtbvs
D ENLOS {\ Lamy '?’:J .,_-”: i

C AP V'!‘“V{. .'*run:
’Dc inventione cubafncurh&%
metrorum regularium corporu

& fphere per quintam.
Tasviawm,

CO#&:{::& bac ’I'dbsld rtgnlprm “T
paruw ‘cubatrices ¢ deamsetros » gitas

]£n & etiam habene , ﬂ:hxram fpitur
mm' ins tabule corpora regularia nume-
vamis, Per corpora. seague regularia bie
mreﬂ lige q:;.gqg ﬁbgmm o per diametros

m# regularium m’eﬂge [Phere dias J
mcrrm 3 & réliquornm corporum regulda
vium diamervum, majorem [cilicet ( arsgﬂf;
' af::r diametris minws utilibus ) ﬂmﬂw

ﬁ@hfuﬁu brnb-cnmmx ol
r O itage. me bins tabisleval |

prn cuémncr,vgfha W

poris regularis.accipi potefd,

[CHIRS' Cora

ey dicetur cubatrix ¢orpiris yegul

,s’:.tu gx&fu ’2

i5¢i

em lines: i pro diametroydicetir
?arpwif ngu&trii ?fﬂ[ﬂ:ﬁtraw
Numeri ejufdem columne {mn&m» ¢
 ces corporsm vegulavium ejufdem diapsctriz
erhac diameter cft numerns infimus :wfdm
coluinna. .
; Nus

¥

.

CAPVT SEXTVM. 3
Numeri cinfdem linca funt diametri cor=
porum ciufdem cubdtricis: & bec cubatrix

‘zﬂ nUMErus. &mmﬁdmhnu,

'Prmc:pua -Anaioga q&m-
te TaBULE.

Theor. 1. | ~
T willenarins ad cubatvicem ddm
nominati corparis rtgaﬂlm.m timc-
vus infimus colomng sllins corporis ad did-
wictrum eisdem corporise
i | Theot, 2. i
Ut millenarins ad didmetyum dmm
sominati corporis rrgx!mr it mumerns dex-
vimus lines illins ¢ cd :u&amm
'cmj'dem carp‘em. e - |
~Theor. 3.«
.Dmrm corperum yegularinm mﬁ&m
didmetri ut millenarins aj:nhmum rimi
datam : itanumernsintercepius &_columna
pmm Glinea ﬁcsd.i ad cubarricem ﬁcﬂndr.
" Heor, 4. ©
Duorum corporsm vegularium einfdem
eubatvices ut millenarins ad diametrwm pris

—--11

i datam . 1ta pitmerns interceptus ddinea
 primi & columna fecundi ad dvamctram [e-.

ﬂma’:. _
3xd p D Tﬂ 6‘ Ea‘
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{ Y e e Ex‘ldm. | i 3

'S'I T Ofaedri cubatrix data 352,¢jufdem
quzritar diameter. Per r theoremauc

Tabella quinta cubatricum quinque -l
regalarium corpor um,e5-diametrorum

: o P, S Gy, fe haber millenarius ad 352 cubatricem
Rid W AT Oftacdri datam: ita 1817 (numerus infi-
Tewan] | Yy mus columng OGaedri ) ad diametrum
1000| 7271693 | §77, 560 496 400 ejuldem quzfiam. Vnde fumma ex tri-
g s LS 1o Y S W b plo, quintuplo, & duplo numeri 1817 (vel -
sy e ; 18 contra refpeétive) addiris decuffatim, mi-
4.137¢ fff_ .22 _7.9.: .7_65_, 683) sso _ nura tribus dextimis figuris , qua eft 639,
s bt Cbs T eft diameter petita oftaedri , cujus cuba-
{ 1443|1049 | 1000| 833! 807| 716| 577 4 trixdabatur 352, -
w15 i ) Wy Probl. IL.
wji73%4 12601201  1000) 970} 860, 693 | . Data diamesro corporis vegularis vomis
B Vo Pomero s el A St Ao - mats, esufdem corporis cubatricem invenire,
1487 | 1300|1338 To3t X000} 887 715 [ Exemplam.
s | B T AT Sit Otacdri diameter 639 data, ejul-
2015 | 1465 |1396|1163 1127 |1000| 806 { dem cubatnx.uzrlttlr. Per 2 ghcorema.
e —_— — ut {e habet millenarius ad 639 diametrum
. j 8 O¢aedri datam, ita fe habebit sso(aume-
2499 (181711732 | 1443{ 1399 |124i 1000 | - rus dextimus linez O&aedri) ad ejufdem

: : Odtaedri cubatricem qugfitam. Vnde nu-
B o \ TR Wy " meri 629 quincuplum’, quintuplum & cy-

Problemata ufus quintz phra (vel contra numeri 5o fextuplum,
Tasur & triplum, 8 noncuplum) decuffatim addi-
) . ta, 8 minuta tribus dextimis notis produ-

v e

Probl. I. . cunt 352 feré, cubatricem O&aedri quafi-
Ata cubatrice corporis vegularis o . tamycuius {cilicet diameter dabatur 63 9.
minati 5 eiufdem corporis diametrwm gienadlin igeme s U ey
dare. '3 '_ : 584 Ug 1oy
- Exem- Duorsms corporsms. vegularinms einfdem
‘ ‘ Da diae

Table five gives the volumes (or the sides of a cube with an equal volume) and the diameter of containing spheres
for regular solids.
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*mdnem nvensre. i
C T S Exemplum 0

. O&icdrdm‘égﬁmu;ﬂ;&lmfaedmm‘ fecun-
 dum: O¢ta
~driqugritur. Per 3 rtheor. ut {e habet mil-
lenarius ad 352 cubatricem Olaedri da-
* tam: ita 1260 (numerus intercéptus i co-
fumna oftaedri & linea icolaedri)ad cuba-
tricem ieofaedri quafitam. Vnde eriplum,

meri 352 additadecuffatim, & minuta eri-

bus dextimis notis producunt ‘444 feré pro

per 1 problema acquiritur,
i A ! ptﬂbl;4c i

y bﬂﬁm“‘?ﬂm,; Eritod s ¢80
h?: oy ._:!::.:_ '-"Eﬁlix:f:i{fﬂ:'i.F.’:t;-" 13
~_ Sint duo corpord regularia ¢

" barricis o&taedrum & icofaedrum : oltae-

diametri, datd cubatrice primiy cubatricem |
;-M--(«M_é—mﬁufwﬁtwﬂmcgy— -

" Sine o corpora cutiem dimetri,

ri cubatrix detur 352 Icofae-

vintuplum, & duplum numeri 1260, vel
E z.mplumidu lum,{extuplum,& cyphranu-

cubatrice icofaedri quafita, Carerum utri- |
ufque diameter communis, qug eft 639,

 Duorum mfﬁ?&ﬁ'regufariﬂui cinfdem
cubatvicis,data diameiro primi, damctrim
- etiam fecundi , G ntrinfguc comminetn i

regularia ejufdem cu. |

dri diameter detur 639, “icofaedriaurem
quaritur- Per 4 theoremaut millenarius -
fe habet ad 630 diametrum oCtaedri das |
tam: ita 794 (oumerus intereeptus dlinca
f . Ty 3 " O&Mdr‘ ¥

S oy

! b’ CAryE SEPTIMYM,) 7

 oftaedri & columinaicofaedri) ad diame-
e o landriquefiam,Vade fe.xsuplﬂmf
- uiplum , & poncuplum numeri 794 (vel
sty b D T
bus dextimis figuris producunt 507, dia-
| metrum icofaedri quaficam. Vterinfque
- prrterea cubacricem 'communem per 2
problema invenies 352, ut fupra.

J-Ao-a8 T
| ERT RN

"Carvr VIL'
De diametris & lateribus quinque
- corporum regularium per fex-
+. tam Tubulam inveniendis,. :
CB»?M': bae T abula fexrarvegularium
corporum diametros masores & ‘largs
ra, corumgue ‘ad invicem proportiones,
- Oumnes itague nmerns huins tabule vel
el pro diamesyo, vel pro lavere alicuinsvea
gularis corporss accipi pareft. Si pro diames
tro, dicetur diameter corpuris einfdem liven:
Ji prolatere, dicetur lasus corporis veoularis
einfdem columna. i '
- Numeri ejufidem colymma fome diamesrd
 Corporum regulaviuw eiufdem lateris: ¢ hoe
Aatus e numerns fupremus cinfdem cos

Imnm._ L34 it
D |3 Numess
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Nsumeri éisfdems linee [unt Latera regu-

Lavinzz corporwms esufdem diametri ! ¢ bic
dimmu& primis ummna %ﬁ:qﬂmm )

3 AL

2 |

Przc:pua analogz 6 Tabu!z.

T‘H.EOR I.

TT millenarius ad diametyum romina-

ti corporss datams: ita nwmerus [ipre=

s ¢ olumn illius carpm, ad corporis efuf~

dem lar i

' Tieor. I |

Ut millenarives ad datum latws nominati

corporis regularis: ita nsmervs primms lincs

illius. corporisyad vorporss md dem  diame-
triin,

Taeor. III.

Duorum corporum regulariam dufa’cm
Lateris, ut millenarins ad diametrum primiy
$12 nHmICY 158 ENLEYGEpEnd 4 columna primi &
linea [ecunds ad diametrym ﬁmud:

Tueor. IVe
Duorums carporiim vegularium eiufdem
diametri wt millenarius ad latus primi : v
smieris Snterceptus i lmea primis ¢ colum=
e fmd: ad Lutws ﬁcﬂnd:.
Ta_ﬁeﬂl-

]

Cuvv-r u‘nunt. 791

Tabella fexta laterum quing i@ rcg#-
(amfwmum@mr&mﬁ,&
S rarem e mfwxpﬂm 1

: Tegras.| 1! g

0 &aed.

Cubme.

S SRV e o 116_317

‘1225|1000] 966| y07| 643 ‘437
‘1414{1035 1000| 817 743| ‘505

1732|1414 1225|1000, 909| 618

e S e e B .
‘1 1902{1555{1347]1099! 1000| 670

2802 2284 198116 lsl 1473|1000

F'] .J_'{

) i

dodaca,

Problemata ufus fexta

Tanlu\n.-

Proer. I..

D A diametro cor porss yegularis nomi=
natiy eiufdems cor porss Latus dares

Exemrrvm.

Sn O¢tacdri diameter 639 data, qu:ri-

- D 4

Table six gives the lengths of the sides of regular solids and the diameters of their containing spheres.
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;_ur autcmei_ﬁfdcm_ htli;. Per é.thcor. ue
e haber millenarius ad 639 dramecrum
0&3:% griam' :‘i:qn;gf ‘{mlmer’&s" fupre-
mus columnz oétaedri ) adlatus oftaedri

qusﬁumb:vm.‘ﬁltuplm ,m l'l.‘ll'l‘l,& :
noncuplum numeri 7o7;vel feptuplum, cy-

phra, & feptuplum numert 639 addita

iﬂiﬁ,"ﬁ%& minutatribus dextimis figu-
producunt 4 2 feré, pro latere oltac-

1:1'. cuius diameter dabacur 639, ;

P-I'Oblcl 2.

. Datolatere rcgularss corporis nominatiy.

einfdem corperis diametrum invenire,

- Exemplom,

Sitoflaedri latus datum 452, ciufdem

autem diameter quaratut,. Per a theor.
ut fe habet millenarius ad 452 latus oftac-
dri datum , ita {e habebit 1414 (numerus
primus lincz oftaedri ) ad einfdem oflac-
dri diametrum quaficam. Vnde quadru-
- lum,quin;u;pilum,& duplum numeri 1414

{v;l contrd) decuffacim addita, & minuca
tribus dextimis figuris prodicunt 639 pro
diametro oftaedri qugfiray cuius lacus da-
-batur 452,

O Ptk

- Duorum corporum rvegulaviam eif[dens

laterss datd diametvo privis , drametrwm

etiam [ecunds ¢ wirinfquc latus commune

Acquirere,

¢ Exerm

7

E=

CAPYT SEPTINMVN, 81

fu e ‘Exemplum.. p

- Sintduo corpora regularia, primum oc-
‘taedrum , fecundum icofaedrum einfdem
Nateris: oftaedri diameter detur 639,ico-
faedri queratur.  Per 3 theorema ut fe
“habermillenarius ad 639 oftaedri diame-
trum datam; ita 1347 (numerus intercep-
tus d columna oltaedri & linea icofaedri)
‘ad diametrum icofaedri qugfitam, Adde
‘ergo decuffatim fexruplum , triplum, &
noncuplum numeri 1347 (vel contra) & 2
producto abitrahe tres dextimas figuras, &
provenient inde 861 feré, pro diametro

icofaedri quafita,

Si prterea commune utriufgue lacus
invenire defideras, illud per 1 probl. de-
“prehendes effe 452. vt g o8

. Probl. IV.
.. Duarum corpornm regularium ciufdem
i dat i g, s -
cundi, & strin[que communem diametrum
acquirere. :
Exemplum, :
Sintduo corpora regularia, primum oc-
- taedrum, & fecundum icofaedrum eiufe
dem diametri : oftaedri latus detur 452,
icofaedri queratur latus, Per 4 theor,.
_ut fe habet millenarius ad 452 o&aedri la-
“'tus dacum ¢ ita fe habebit 742 ( nume-
~'rus interceptus d linea oétaedri, & colu.
- mnaicofaedri ) ad laws Icofaedri quafi.
- tum. Adde ergo decuffatim quadsuplum,
_ Dy quin.
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quintuplum , & duplum numeri 742, vel
contra feptuplum,quadruplum, & duplum
‘numeri 452,& 3 produéto 335384 abftrahe
tres ultimas figuras 5 & reftabune 335 pro
latere I ri quafito, Veriufque com.
munem diametram 639 per 2. problema
invenies, . -

~ De ponderibus, & magnitudini-
bus Metallorum inveniendis,

A8 ensspracipuastmm planorum,tim
H :orpormf: daﬁmﬁaﬁw f.i;:diré o
cili compendso invenire docwimms,  Libct
2unc de e Metallorwms ¢ lapidum ponderi=.
biss & magnitudinibus , corsmque ad invi-
cem proportionibus(quarsm apud e echa
nichos frequens esd ufus ) bac Tabella [epti=
madifferere. _ .

. Tabellz feptima defcriptio.
Sﬁmﬁ Tabella e M esallorums ¢ Lapi-
D dnmi nomina cum [uismillenariss 4 o=
pite adcalcems decu(Jatim deftendentiaycom~
plettitur: corundern ctiam -._/‘,'lvﬂuﬂdrs; o

Carvr ocTAVYN, 83
Lapidum pondera fub numerodvacbmarums,
& magnsiudines [ub mumsero cochleariums
continet.  Drachma ommibus eft oftava

- pars uncie.  Cochleare bicanobss vfir-

pasum efl promenfura liqusds; quod 2 decems
anri dvachmis in vas lignore plenums injeltic
expellitur. Unde pro :Zmr itate. provincigs-
T variata drachma, variatur ¢ etiam
cochleare : numeri tamesn,. dy a@hmarium o5
cochlearium qui in. T abula exprimuntur,
corumque ad inwicems vationes [emper inva. -
riabiles mancnt, :

Omnis itaque numerus bujus T abule vel
prodrachmis ponderss, vel pro cochleayibus

* magnitudinis {eu capacitatis alicujus mepal-

li & lapidis accipi patests Siprodvachmis,

- fignificat. drachmas metalli el Lapidis einfs"

dem columne. - Si pro cocklearibus , fipni- -
_}‘i;.cc. cochlearia mesalli, ant lapsdss eiufdems -
ineg. 04T
Numeri eiufdem colimne funt tochleas

~ via metallorsm Vel Lapidums einfdem poride--

ris: @ drachme buius pondevis [unt nume-
rus infimus eiufdem colupme,

Nimeri cinfdem linee {sns drachors pon--

: deris metallorum & lapidum einfdem mag--
witwdinis: & cochlearia bujas magnitudinis <

ot mumerns dexxtimus eimfdem limea .
Pracipua:
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Przcxpua Analoga fepti-

m'rﬂbullﬂg WAL L]

o {ia nffugremor@ii (L

'l' millenarius ad m'hkm.t capaci=

l vardsmeralli aur rominati it
E mmnzﬁmm celsomne illius metalls ad
dramamdem cinfderme -~ > i
Theori 2" i '

‘Uc ﬂem!m ad duabfm pmiem |
wmaetalli ans lapidis nominati = ita numerns
- dextimus linee illius metalli ad cachfeam

c.gomum du[dm ‘
wl ' Theor: 3. -

Diorum metdﬂorw ant fm ejuf~

dems ponderss ut willenarins. ad cochlearis

capacitatis primi: its nimerusintercepens & |
. columna primi ¢ linea fecunds ad ﬂ:HM- '

via smm fecunds.
3 1 Theor. 4. ;
me mesallorumn aut lapidum einfdem
_ magnitudinis ut. millenarius ad drachma

‘ porubm primq itanumerksinterceptus a li-.

: wwm @cdunm f:ma% ad drachmas

- ProOBLEMATA ufus 7 Tabul:e.
A pfO'bo Ts:

' D Aiis cocblearibus npchm metalli

nominati aut lapidisy drachmas pon-
deris nnfdm dare, !

|

CAPYT OCTAVYM, S5

Exemplum,

Statue argcntczproplafma metitur ca-
pu:uatq s62 cochlearium: quaritur quot
.drachmas pendat flatua 2 Erit per 1 theo.
rema ut mtllcnaruls ad 562 cochlearia ca-
pacitatis daca : ita 5990 (numerus infimus

~ columne argenti’) ad drachmas ponderis

eiufdem quafitas, Vnde quintuplum, fex-

tuplum, & duplum mumert s990 (vel con-

tm,&?) Addita decuffatim, & minuta
tribus dextimis figuris producunt 3366 pro

* drachmis pondens fatuz quafitis, cuilis

'capacitas dabatue 562 cochleanum.
Probl, 2.
Datis drachmis ponderss metalli aut la-

p:&;,cdchkm.; capacitaiis einfdem acqui-
YEre,

Exemplum, -

' Oblata eft flama argentea pcndens
3366 drachmas , quaritur quot cochlea-
rium magnitudinem habeat?  Perfecun-
dum theorema eritucmillenarius ad 3366
drachmas ftatuz datas : ita 167 (numerus

- dextimus linez argenti ) ad cochlearia ca-

pacitatis quzfita,
Vnde fimplum , fextuplum , & leptu.
plum numeri 3366 (vel contra, &¢,) ad-

' dita decuffatim, & minuta tribus dextimis

o nons,producuut y62 pro numero cochlea-

| rium capagcitatis ftatuz quafito,cuius pon-

dus dabatur 3366 drachmarum.
Prob,
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8¢ Li2En sEcynDpvs. CAPVT oOCTAVYH, 8y
ProBur, II1, . B ExEMPLY M,
Duornms msetallorums aut Lapidums esufdem | Sintduo formularum exemplaria, nem-

pe columnz machinz bellicz, aur alterius

ponderis;dato nwmerd cochlearium capacit 4= rei praclarg eiufdem ponderis ;. quorum

435 primi, cochlearia capacitaris [eeund, ¢ ' ; AL S -

T 3 1911 & Ao ‘primum ex ftanuo capacitatem habeat 551
drachmas ponderis viriufque smvenive, gochlcarium,&cmdum ex zre,cuills capa-
Tabella feptima magnisu. dinum ¢ ponderum M-

i tallorgm ¢ Lapidum.
Awrum
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ik 2k 4830 4147 | 3875} 1038 1 2630 [ 248 | 1000 | 688 | 64¢
33} 7042 [ 606t ; , 1 | lapionl. |,
3500 | e 3252, 1 3816 L4455 |8 713830 3622k 1453 1 1000 | 043
loooo | 7463 16435 7 §990 1 4700 i 4088] 186@1 1549 I-IOGO:I-lOOO

Table seven deals with physical properties of metals and stones (gold, mercury, lead, silver, bronze, iron, tin,
marble and stone). Of course some of these terms are rather general, but they were simply meant to be used as data
for his problems and commercial users would certainly have had their own much more detailed lists to consult.
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cicas quaritur,  Per 3 theorema,ue fe ha-
bet millenarius ad 51 cochlearia capa-
citatis ftannei exemplaris data: ica 82
sﬁnutﬁﬁ'tﬂ! interceptus & columna ftanni &-3:
inea zris ) ad cochlearia capacitatis zrei
excemplaris quefita. ' Vnde oftuphum, du-
plum, & triplum numeri g51: vel quined-

plum, quintuplum, & fimplum numeri 823 -

decuflarim addita, & minura tribus dexei-

mis figatis producunt 453, cochlearia ca-

pacitatis zrei exemplaris quefita,
Veriufque autem exemplaris commune

pondus per 1 problemainvenics effe 2131

drachmarum. |

: | Probl, 4.7

. Duoruim metalloruns aut Lapidon einf
dem capacitatis o datis drachmis ponderis
Pfimi,dm:hmﬂ onderis [ceundi Grutrinfg.
CAPACItRLIS cochlearia snvenire.

. . Exemplam,

Sint metallorum primum, ffanoum, ex
quo fufum eft exemplar machinz minufcu-
lum 2131 drachmarum; {ecundum fit einf-
dem capacicatis , & in-idem proplafma
fundéndum ex, 2re cujus quaratur pon-

‘dus, Per 4 theorema erit ut milleparius
ad 2131 drachmas ponderis ftannei exem-
laris datassica 1215 (numerus interceptus
‘2 linea ftaoni & columna zris)ad drachmas
‘ponderis @rei exemplaris fundendi quafi-
‘tas. Vndeduplum, fimplum, triplum; &
fimplum numeri 1215 : vel fimplum , du-
plum , fimplum , & rquintuplum numers
y ~=3332

1

K

Carvr . ocTavyvm, 1 89,
2131 addita decuffatim , & minuta tribus
dextimis figuris, producunt 2589 drach.
mas, pondus rei exemplaris quafitum,
*Venufque atitem exemplaris capacira<
tem communem pér 2 problemainyenics
effe y57 cochleatium. =~ <170
0l OX-p WG TR0 2L

PR.mr hos' fimplices' Theorematum 5 ¢

Problematums wfus 5 qui ex aqualitate

ixadum pendent 5 eccuryunt alit plurimi ex

is compofitiy i qui ex inagualitate provea
munt.  Qualis ¢5t folutio [equentis quas
Shionis, .

Dato exemplari machinz minufculo ex
flanno drachmas 2133 pendente, cujus ca-
facitati (cochlearium fcilicer) machina ip-

a ex zre fundenda fie in ratione millecu-
pla : quaritur futurae machinz pondus,

Refpondetur fi zrea machina foret cinf-
dem capacitatis cuivs eft exemplar flan..
neum, capacitatem haberet s51 cochlca-
rium, & penderet tancum 2589 drachmas,
ut per grrced ens 4 problema patet, Atex
hypothefi eft millies major exemplari.
Millecuplam ergo capacisatem & millecu-
plum pondus habebit, videlicet capacita-
tem sy1o0o cochlearium 4, & pondus
2589000 drachmarum, :

Longitudines tamen, & diametri, & cz-
tera lineamenta machinz non erunt ad fi
milia lineaméra exemplaris in ratione mil-
lecupla, fed decupla tantum, ut ex Euclide
Lb.sdefinit. 10, & lib.11.propof,33 .patet.

At quia
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9L
. At quia hzc omnia fufius tractare non "5, 3, . : ' -

eft huius loci: qualtiones ergo has & fimi- : o n e K,
les, quaex pramiflis fimplicibus theore- - B }- N g
maribus peadent, miffas faciamus , & Rab- s L2 = :
dologiz noftr ﬁncin hic imponamus, ;
o b G DE EXPEDITISSIMO

i, Sadhic RN MULTIPLICATIO-
NIS PROMPIVA-
RIo APPENDIX.

oo o PREFATIO, ’

LR

By Vamvis ommium ulsimi 4
s nobis inventum it bhoc
S« Maultiplicationis prom p--

[} tuarinm: non tamen po--

et Siremmm buius operss lo--
cums meretur.  Eius enim beneficio multia-
plicationes ommes, quantume unque ardua ¢
prolixe, facillimeé & promptiffinsé expedsnrin-

- turs Divifiones etiam omnes per idem promp=-
tuarinm perficiuntuy : prius tamen per fia
nim, tangentivm, ¢~ [ecantim, ant fecun-
di buisus Iiin' T abulas, 1 multiplicationes
converfe.  Mcirco'calci fecsinds libri tan-
quam debito fuo loco tins tractatwm [ubisn-
gere libuit; initio fumpto ab eins fabrica,

+ gontt

Carvr

The Promptuary of Multiplication

In the preface to his Promptuary for Multiplication Napier indicates that this invention was his latest contribution
to devices for multiplication and division. Because of its relation to the rods, he thought it best to put it immediately
after that material rather than leaving it to the end of the book.

This device was quite complex to make and thus seems to have been little used. Only one early example seems to
be preserved in a Madrid museum. For more information on this specimen and a much more detailed description

of the device, see “The Promptuary Papers,” Annals of the History of Computing, Vol. 10, Num. 1, January 1988,
pp 35—67.
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CAPYT TERTIVM. 9
mntur.Deinde in omnibus lamellis fic col-
ocatis, ab angulo finiftro & inferiore cu-
jufque quadraci ad angulum fuperiorem &
‘dextrum eiufdem , dacantur confpicuz
 ‘diagonales Lineg, que quodque quadia- -

: : * “tum bifiriam in duo triquetra divident.,
) M 'C A:?,'V p ],:' T¢18 Inde cujufque quadrati longitudine & la-
Dy lamellarum promptus. titadine eripartitis, ducantur lincz delebi-
OTTE Dl UM les pet oppofita divifionum punta, que
IS fibrica, " ‘quodque quadratum in novem areolas
TAnT ex cbore, aue maceria quavis ‘quadratas divident : 'quarum rurfus fin-"
folida 8 alba, lamellg centum pronu. gulz, per delebiles diagonales lineas prio-
meris fub 100000 fex locorum invi- ri diagonali confpicuz parallelas, bipar-
cem mu't plicandis,feu plures, vel paucio- tiendz funtin dup parva triangula ; que-
rcs pro ratione numerorum muleipli- laca vocamus, - s
candortm 3 nos autem pro nunieris fib . Continetergo quodque triquetrumno-:
10000000000 undecim locorum eligimus 'vemloca ¢ qua, dotrinz gratia, fnatno-
ducentas, Fiantitaque hg ducenta laticu- ‘vem literis 4 b c de £ g b4 delebilibus -
_dine unius digid, longitudine undecimdi- eo ordine infcribenda , quoin exemplari
gicoram', ‘quartim maior margo confter - fequenti videre eft, 'His linejs tam confpi-
duabus’ tereiis ;" minor margo una terta ‘cuis, qurar d’eltbiﬁbus fic duclis, in majo= .-
digiti 3 interftitium autem medium inter ‘te' margine cujulque lamelle intcn&t“‘"_
ma:gines exaltifiime dividatur in decem En infculpatur mota aliqua decem figura--
.areolas quadtatas. Er lamelle centum “rim-  1ta ug ex centum crafsioribus ; de-"
craffiiem h_abc;ng%uz_rtx_p:ﬂ_is digjti:re. “cem, & exaracilioribus aligdecem lamel- <
liqug centum dimidio graciliores fiae, aut 1#. fint infcriptz notacyphre o indelebilis” |
amplius pro ratione materig. Centum cral~ Teem jei"eralkioribus?ccemv, & exgraci- |
fiorum queliber ob oculos ita collocetur, “Jioribus totidem infcribantur nota unita- -
ut maiormargo fuperior fit, minorverd tis, 1, indelebily,  Sic ex crafsieribus de-

---llif«;nqr,&pﬁus;mgm {pedter,unde etiam ~“cem, & ex gracilioribus etiam totidem in-

. direde yocanturigraciliorem autem fingu- Acribantur nota binariiy 2, indelebili.
Iz marginem maiorem habeant verfus de< Similiter in decem crafsioribus & aliisde-
xtram, minoré verfus finiftram fitu feilicee cem gracilioribus infcribatur in malore
pitori cranfverfo, uade etiam tram(Serfe di- margine nota ternarii 3,

‘ cuntur, Sic&
4.

Chapter I: Construction of the device.

The device is composed of two different kinds of strips. These should be made of ivory or some other suitable (he
suggests white) material, each about one finger in width and eleven times as long. When dealing with numbers
less than 100,000 you should have 100 strips. He is suggesting that 200 would be best as it allows multiplications
of numbers less than 10,000,000,000. The strips are easiest to use if half of them are thick (he suggests about a
half finger breadth thick) while the other half are much thinner (about half that thickness or less).

The diagram on page 94 shows a sample of both kinds of strips. The middle section of the thick strips (with all the
small numbers) is composed of 10 larger squares, each of which is divided into nine little ones. Each of the small
squares is divided in half with a diagonal line. The thin strips have similar divisions but contain triangular holes
(shown in black in the diagram). He suggests (for a set of 200 strips) that ten of the thicker strips be each noted
with the digit “1” another ten with the digit “2” ... to “9”. Similarly, groups of ten of the thin strips should each
have the digits “1” to “9”” marked in the top section as shown.
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CApvVT PRIMVM, 0%
g:t_x tripliz & locis ¢ dextris,, - inferancur

A | Sic & quaternarii, & quinarily xeee figurz cinfdemriplic, Ee ita dein-
4‘ - 8 reliquorum vique ad noves. cepsinferantur reliqua multipla indelebi-
ezl ‘narium_inclufivé, & ufquead liaulque ad noncuplum inclufivé. Er fi
259585 .| omniuns ducentorum margi- aliquod duplum, triplum,quadruplum, &,
v " num maiorum abfolutam 1n- carueric finiftra figura, auc dexera aliqua fi-
#57. fcriptionem, ' gura fic cyphrasrelinquendus eft eius locus
22 % vacuus, aut fi mavis cyphra fupplendus,
FL20S Haltenus tam crafsioribus i _
8,276 feu directis qua gracilioribus o ExEmr iy _. ;
EPEVZIN feu tranlverfis communia: [e- ~ Inferibenda offeratur lamella quaternas
37226 . quuntur corum difcrimina, & rii fuis multiplis, Simplicem quaternarium
A primo de infceiptione multi- feu 4,nfcribe permanenter locis 4. Eius
AT plotem in crafsioribus, In lo- duplum,fcilicee §4infcribe locis &,dexeriss
373,85 cis igitur omnibus centum loca aucem £ finiitra vacua relinquancur,
5 #5110 erafstorum refpondentibus li- quia hoc duplum caret finiftra figura. Ter.
5#5941 - tera 4, infcribacur indelebili 0 eriplum quaternarii, quod eft 12, fic
3537 | atrameato ipfa fimplex figura inferatur: pone unitatem locis finiftris ¢, 8¢
4 5z - quam nuper in maiore mar. 2 locis ¢ dexeris,  Quartd eiufdem fim-
[55iza2 o gineinferuimus. In locis ve- plicisquadruplum, quod eft. 16, infleratur
5467 o . o refpondentibus literis 4 fi< ponendo 1 locis d finiftris; & 6 locis 4
"3 4’% . niftrorum triquetrorum,infe~ dextris. Quintuplum einfdem , quod eft
T raeur finiftra figura dupli einl. 20, inferibieur ponendo 2 pro locis e fi-
Laikaigl. dem fuperioris notxs & in lo- niftris, & nihil prolocis e dextris, Sexen-
“37a%)| . . .cis refpondentibus. lieris Elu'm.quoq eft 24, inferitur ponendo 2 sin
76|« . . dexeris inferatur dextr ﬁFu',r'a ocis f° ﬁw}".‘&%.&. 4 in locis f dextris.
2i%a%] . 0 eiufdem dupli, Tc_rn% ocis Sepeuplum eiuidem, F“Pdﬁﬂ 28, infericur
Bx e o e dnferibendo locis ¢ finiftris 2, & locis g
gt e Y coris ¢ GinilEris,pa- | dexuis 8, Octuplum ewfdem quarerna-
g s }g nantur finiftre fie ; FICUILID 12050 1l
%__‘ 2 b 50 .r.', ot &l 4 N W ek I bl
:l-_l{f"c . ; b1l o8l priid _E.-' i
B4, 7L PAVARATL), WA
’; 3%,-3 ’ 1 il
£.2% Ravay Ear

The small square diagram (annotated with the letters a—g in the lower triangle and the letters b—g in the upper
triangle) indicates where the various digits are to be placed in the thick strips and the holes in the thin ones.

If you are constructing the thick strip for the digit x then write that digit in each place noted by a. Take the
digits for 2x (say m and n, e.g., for the strip 7, 2*7= 14 so m = 1 and n = 4) and put m in the place noted b in the
upper triangle and # in the place noted by b in the lower triangle. Similarly for 3x put the m and » digits in the
locations noted with the letter ¢, always putting the tens digit (m) in the upper location and the units digit (») in
the lower. Continue with this marking until the 9x digits are in the locations noted by i.

Napier suggests that the lines forming the smallest squares and triangles may be erased leaving only the lines
marking the 10 large squares and the diagonal lines of these large squares.

For the thin strips, triangular openings are to be cut in each strip as follows:

Strips for the digit “0” have no openings
Strips for the digit “1”” have openings cut in locations noted by a
Strips for the digit “2” have openings cut in locations noted by b

Strips for the digit “9” have openings cut in locations noted by i
Once again he suggests that, after the openings are cut, the layout lines may be erased, with the exception of
the large squares and their diagonal lines.



From the Tomash Library on the History of Computing
Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh

.

96 _  APFENDIN ) ‘1
rityquod eft 32, inforibitur ponendo 3 im

locis &' finiftris, & 2 in locis b dexris,
“Tandem quacernarii noncuplum, quod eft
36 , inferitur infcribendo 3 inlocis 4 fini-
ftris, & 6 inlocis's ‘dextris. Etomneshg
figure infcripre fint ‘ad ' permanentiam,

Atque ita abloluea eft inferiptio multiplo-

rum quaternarii in lamella quaternarii,
cujus {chena hic depi¢tum habes. Sic com

mualtiplis reliquérum quaternariorum,

& omnium figurarum centum crafsiorum

feu dire&tarum lamellarum progredien-

‘dum eft.  Quibus denique peraftis, om-
‘nes omniom lamellarum linez aut litere
wobfcurz & delebiles,delend fune, & fo-

Je figurz fimplorum, & fuorum multiplo-
rum cum diagonali media, caiufque maio-
ris quadrati indelets permaneant, veluti
in quaternarii lamella, 8& ceterislamellis
‘penultimi exempli huius Appendicis per-
Ypicere dicebig2Hlialt \ <2003 obruniog

" Haltenus nfeviptio miiltiplorums in cona
aum craffiovibus lamellss; [equitur cemum
graciliorum dfﬁ'ﬂyﬁﬂo{ s Aty boup fibiq

(3Raciliores fed tranfverfe pro fen-ftellis
Ad & foraminibus inferviunt qua crafsio-

fum muleipla utilia ab inutilibus dirimant

& diftinguant: quasidcirco excifss aut per

‘foratas etiam vocamus: quarnm excifio ta-

is eft, ut fequitur, Primd in emnibus la<

mellis in dextro {en majore mar%ine cy- |

phrainfcripus nulla fiat cxciﬂF. In lamellis
in maiore ine unicate infcriptis, excl-
a0 dantur

=

Carvr PRIMYM. .99
~dantur loca relpondentia literis . In la-
_mellis binario infrintis, perforentur loca
~refpondeacia tam & finilsis, quam & dex-

tris, In lamellis infcripeis ternario,perfo-~
rentur omnia loca refpondentia utring; li-
teris ¢, In lamellis inFcn'pl:is quateroarioy
perforentur loca omnia re{pondencia lice~
ris 4. In infcriptis quinario, perforentur
Jlocaomnialiterarum e, In iufcriptis fe-

~mario, loca omnia fexcidantur, In inferi-

ptis feprenario, excidantur loca omniare-
fpondentia literis g, 1n oftonario infcrip-
us,perforentur loca omnia literis 4 vering
rc[,?oqdentia. Tandem in novenario in-
feulpcis lamellis , loca omnia liceris 4 tam
finiltrorfam quam dextrorfum infcripta ex-
cidancur.  Er jam habes omnes centum
lamellas graciliores debité perforatas: pro

warum omnium-exemplo accipe prace-

ens [chema lamellz fepeenarii debite exe
cile. His peraltis delendg funt omnes
literz & linez obfcure & delebiles,in areis
tranfverfarum inventa; & folx diagonales

_ bipartientes quadrata majora, cum notis

figurarum infcriptis dextro margini reti-
neancur,veluti in novifsimo hujus Appen-
dicis fchemate perfpicvé apparer, -

Atque ita perfeéta eft omninm diicentaa
rum lamellarum fabrica ; fequitur Pyxidis

- &ultura,

E C&-
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Do Pyxidis, pro continendis
- lamellis StruStura,

: AD. Pyxidis ftruéturam requiruntur qua-
“ 3 wor column%, duz rabule, & dug re-
u

1

“gulx. Columng

hudi3u= latitudinis, fcilicet duarum tertiz-
- rum digirlongitudinis vero juxta quirque
_digitos, Tabulg fint quadratg, laticndiie
_undique undecim digicorum cum triente:

*'hér'u'tn aleera pro bafi, altera pro fupremo

folio ftatuatur: utraque perforetur quatuor
foraminibus quadratis, quorum fingulo-

_rum latitudo fic tertia pars digiti: & ran-

tum etiam diftec quodque foramen b ex-
~ gremis finibus tabularum, Perque hzc fo-
ramina ita imponantur quatuor columna,
 ug uerique tabule ad reftos angulos directe
_infiftant,  Vnde & proxima diftantia fora-
_ minum ab jovicem, atque etiam columna-
rum per ¢a tranfeuntium,tam f{upra folium
__quaminfia, eft dece n digitorum : utrde-
_ cem lamellarum latiendines tam f{ubtus
quam [upra precifé capiac; Tabularum au.
tem interftitium,feu columnarim longitu.
do inter tabulas , zqualis eft crafsitici de-
cem dire€taruim, & toridem tranfverfarum
lamellarum : Itaut hx viginti lamelle ac-

cumulatz exa@té comprehenddncur in;er
tabu-

p—

nt quadrace, zqualis

ST ——

CapvT isSECVYNDVM, g
~tabulas: r Duz tandem regulx fine longich-
“dine'¢qualeslatitudini tabularumg -arumy,
~crafsities fictertia pars digiti, tanea fcilicet
~quantum eft fpatium inter foramina &
~’proximas extrémitates tabulg: ueita (upra
~imargines tabule ;& ad exeremitates co-

Aumnarom inftar pariecum agglucinari pof-
< fine, altera videlicet fuper finiitrum margi=
« nem, & altera fuper anteriorem marginem
tabule. ' Sitque fingularum lacicudo feu
- aleitudozqualis crafsitiei duarum lamella-
“rum , altera crafsiore , - altera graciliore.
Denique quicquid columnparum his regu-
lis altius fapereminer abfcindacur,
~ C=mterim “Pyxidis partibus hoc fitu
conglatinacis dividendx func longitudines
“‘exterioruny oto facierum quacuor colum.
- ‘narum iatertabulas interjecte , in decem
- zquales partes 1 quarum rurfus quelibet
* dividédaeftin duas inzquales prries,alte-
- ram'inferiorem , majulculam, & xqualem
- krafsiciei lamellg eralsioris s alteram fups.
“ riorem, minufculam, & zqualem cratsicieq

lamellz gracilioris. Deinde in infima di-
“wifione majufcula anteriorum & pofterio,

“rum facierum inferantur figure novena-

e

““rii. Erfoprahanc afcendeado ad fequen

* tem maiufculam divifionem quatuor co-
lumoaarum (omifsis minafculis) infe ancur
figuree oftonarii, Et in tertiis majulculis
‘dvifionibus earundem facierum infcriba-

" tur “fepeenarivs. Er ita afcendendo per
* ‘majufculas divifiones anteriorum & pofte-

~ tiorum facierum ufque ad cyphram inclu-
E 2 fivé

Chapter II: Construction of the box holding the strips.

Napier suggests that a box be made (see diagram after page 100) to hold the two different kinds of strips. The
numbered strips fitting in one side and the perforated strips in the other. The top of the box should be a flat surface
with guides on two edges so that the strips may be placed (thick numbered strips vertically and thin perforated
strips horizontally on top of the thick ones) when performing an operation.
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‘100 . APPERDIX.
- fivé inferaneur reliqua figurz fenarii, qui-

- marii , quaternarii, &c. Quibus infertis
~ incipe rurfus ab infima divifione minufcu=-
1a facierum dextrarum &finiftrarum(omil-

fis hic omnibus majufculis)in qua infcribas
wor novenarius. ~ Et fupra hanc afcenden-

do fcribe in fequente earundem faciervm
divifione minufcula figuram oltonarii. Ecx
fupra hade in tertia minufcula earundem .
facierum feptenarium : & proinde fena-

- rium, quinarium, & cxteras figuras alcen-
dendo ufquead cyphram inclofive. Etita
abfoluta cft pyxidis ftructura, & columna.
rum ejus infcriptio : fecundum quam hoc
modo inferendz funt lamelle pyxidi.

Pyxideigitur ita ftatuta, uc aleera regula

fic verfus finiftram, altera verlus peétus
tium, decem direéte lamellz figura nove-
noriiin{criprg fuperfiernancur bafi inter fi-
uras anceriores novenarii 9 & 9 ita ut
ies infcripta coelum , noninfcripra hu-
mum ; majormargo pofleriorem pyxidis
faciem,minoranteriorem fpectec: lamellz
enim dire&te fic infertz dicuntur debste -
. fersi. Deinde accipe decem ex tean{verfis
fen gracilioribus lamellis figura novenarii

_ infcriptis, & has illiv. ex tran{verfo inter
figuras dextras o & o fuperfternito; ita
ut major margo dextramy minor finiftram,
facies infcripta coelum ; non infcripea hu-
mum (pedtent ¢ & lamelle tranlverfe fic
inlerte dicuntur debire infferné, Secuadd
accipe decem lamellas directas oftonario
infcripeas , 8¢ has pramilis inter figuras
anterio-

CAPVT SECYNDYM, 101
anteriores § & 8 debité infterniro, Pro-.

inde fuperhas, decem ex tranfverfis in-

fcriptis otonario debite ( id eft tranfver-
fim) inter figuras dextras 8 & 8 fter«
pito. Terud decem exdirelis [eptenario
inferipre, debité fuper has eranfverfasin.
ter anterjores figuras ¥ & 7. inflernan-
tur. Et fuper has rurfus decem ex tran(-
verfis feprenario inferiptz incer figuras de=
xtrarum columnarum 7 & 4 debitd in-
fternantur, Quarto decem ex direétis fe-
nario infcriptx debité fuper has inter 6 &
6 anteriorum columnarum infternantur.
t his rurfus decem tranfverfe fenario in-
feriptz inter 6 & 6 dextrarum colum-
narum debite infternanctyr,  Et ita infter-.
nendo directas lamellas quinarii, quater-
nariiyternarii, &e. anteriiis; & tranfver-
fas quinarii, 3uat_emarii, ternarii, &c¢. de-
xtrorfum , debité & inter fuas figuras in
columnis notatas , alternatis vicibus pro«
gredere ufque ad cyphras o, & pyxidis re-
plecionem. . Er pyxidem' fic repletam
prompsmarsum dicimus;cujus fabricam jam
abfelutam habes 4 cum ¢jufdem {chemate
annexo. .

" Tnxta buve locum inferitay [che.
w4 prompiuarii notatwm li-

tera, A

" E \3 \ ,Gn-}
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BRI

1]
el U 8 ey gl b G A .
De facili per promptuarium
Multiplicatione. ~* ~ :
PR_empmnrb‘ wfus. yu[ﬂ'mmiin--g_-z'{nb-
siplicatione . (pectaturs - In wedtipli=-
catione antem vequsritur debita difpofitio
wauliiplicandi & multiplicantis, in fupremo,
Pyxidis [olsoe Mulisplicands quadem diffo-
fitio fir adbunc modsm: Pro prima fen de-
xtima figura midriplicandi pone in primo &
dextimo [olis loeo Lamellams diveciam fign-'
v prima midtiplicandiin(Criptamy ¢ pyXide
diredi¥ [ub laco boc deactimo [olis de[umytam.
Pro [ccunda. fignra maltiphcands o poue fes
cunds [olii loco Lamellam direélam [ecunda
mmultiplioands figwra infer iptam ¢ pyxide fub
Bae [ecund (o Toco'depromjtiam, ST i
rertia, ga.‘sﬁé,qﬁ’!ﬁf&,@-’ cxterss mub?:p[run-i
di figuris dispone tertso, quarto, quinto, &
veliquis Locis lamellas direllas, tertia, qyar-
£4, ghintd, & caterds »}arupﬁfangr figurss,
inferiptiahe pyseidé fub'sifdems L6cHs vepecii-

ve depromptas ufguc adsiltimam muliipli= -

candi figuram : vepletss locss ommibus fini-
feisn( fs que vacua fint ) lamelis cyphra in-
[eriytis

v APPENDI Re o ._

* lio difpofitum.

APVT TERTIVM,: 103
ﬁ'r:'pr{gd arltiorem totius [olii vepletsos.
nem.  Etita habes multiplicandum s [

Supereft multiplicantems (olio isferlré,l
gmod fic firs Pro prima fem dexima fignra
multiplicantis , [uperpone direllis ex tranf~.
ver(o sn primo ¢ anteviore [olis loco, lamel
Lam tranfverfam prima nnltiplicantis figu=
rainferiptam ¢ ‘f)'xid: divette [ubloco bac
folii anteviore defumptam. Pro [ecsmda
multiplicaptis figura, tranfverfim [uperpone
lamellss diveltss sn fecundo loco , lamellam
tranfverfam_[ecunda multsplicantis figura
inferiptam, ¢ pyxide fub boc fecundo loco de-
promptam,  Sic protertia, quarta, quinta,
@ religuis midtiplicantis figms: dueclis cx
tranfver(o fuperfterne in sertia, quarto,quine
10,65 reliquis locis, lamellas tr anfwer fas tere
tia,quartay quinta, & ¢erevis multiplicands
figuris inferipras, ¢ pyxide [ub iifdem folis
locis refpellive deprowmptas, wfguead ulti=
wams wnltsplicantis figuram :repletis ¢ bie
locis y tot lamellis eypbra o inj{rpn'.r, quat
Jierint loca vacua, i Lion B

_eAltqgue ita iam babes tam mltiplicana
“tem quam multiplicandim in [olio rite d{‘.
Spefitos s & fimul cum illis in. avea disper=
Jas figuras produii ex multiplicatione eo-

Chapter I1I: Use of the promptuary of multiplication.

The device is used by placing the thick numbered strips corresponding to the multiplicand on top of the box and
laying the thin perforated strips representing the multiplier at right angles over the previous ones.
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vondem s quibus tandem in uwam [ummam
per additionem aggregatis , provenit inde
Veruws multiplums quafitum,

Exemplum.

SI: muleiplicandus numerus 8795036412
per 3586290741, Pro primafeu dexti-
ma figura mulciplicandi 2, pone in primo
& dextimo folit loco Jamellam direftam
binarii, ¢ pyxide direéte (ub hocloco folii
dextimo defumptam. Pro fecunda figura
multiplicandi 1 fcilicer, pone fecundo
folii leco lamellam dire@am unicatis & py~
xide fub hoc fecundo loco deprompram.
Tertius folii locus repleaturlamella dire-
&taquaternarii, e pyxide directé {ub hoc
tereio loco defumpta, Quareus folii lo-
cus fenario, dire&t¢ fub hoc quartoloco &
pyxide defumpto repleatur.  Quintus lo-
cus ternario direéte fub quinto loco ¢ py-
xide extratto repleatur, Sextum folii lo.
cum teneat cyphre lamella directé fub fe-
xtoloco defumpra, Septimum locum ocs
cupet lamella dire@a quinarii, direété fub
feptimo loco dcrrompra. Oftavum lo-
cum novenarius {ub oétavo loco eductus;
& nonum locum feprenarius fub nono lo-
€0 defomptus pofsideant. Denique deci-
mo folii loce ponatur lamella direéta oéte-
parii & pyxide fub hoc decimo loco extra-
&ta, fervara diligenter in omnibus hac lege,
ut lamelle tam ha direéte,quiam fequentes
wanfverlg codem fitu in {olio.debite collo-
’ centur,

1

Ca gvr _‘-Ir:d:'nvn. ; 10§
centur, quo ¢ pyxide deprompte fune, Et
ina habes Iamerlu dir:gzs rnu‘itiplieandi
debité in folie cum omnibus {uis multiplts
ram utilibns quam inutilibus pro opere di-

tas, quas-in hoc adjunéto fchemate
ii & ancerioris faciei pyxidis, perfpicere
licebit; in quo, ficut & in ultimo haius ap-
pendicis fchemate , loca vacva pyxidis, &
quibus lamellz tam direéte quim tranf
ver(e defumpta. funt & in folio repofitx, -
veftigiis nigris inferilis notavimus.

Iuxta bunc locum inferatur [che.
“mamultiplicandi notatum k.

terd. B, ‘
J1s peraltis , rurfus incipiendumeft 3
Hlpultiplical:cc;& pro prima feu déxti=
ma ejus figura fuperpone direélis ex tranf.
verfo, in primo & anteriore folii loco,la-
mellam cranfveriam unitatis, & pyxide dis
reéte fub hoc anteriore & primo folii loco’
delumptam. I_Pn; l}ceunda multiplicantis:
figura ex tranfverfo fu ne lamellis di-
:ﬁc&i!in_ fccuado_\folii ;:rzo (ab anteriore’
mper in pofteriorem faciem progredien-~
do) lamellam tranfver(am z;teogma:u LS
pyxide fub hoc fecundo loco c?epromptam
Tertius locus repleatur feprenarii i
sranfverfd ¢ pyxide fub hoc tertio loco dew
fumpea) Quartum locuss occuperlamella:
cyphrz direétt [ub cﬁ::r:o loco depréprai-

el

Quintii locum lamella trifverfz novenarii’
discle b quinco Joso edu@a’ occupee;.
S By  Seom

He proposes to demonstrate the process with the example of 8,795,036,412 times 3,586,290,741.
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The strips for the multiplicand (8795036412) are placed on top of the box. The lower portion of this diagram is
intended to represent the front of the box with the black areas indicating the storage locations from which the
individual strips were drawn.
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Sextum locum Jamella binarii ttanfverfs
fubtus educta tenear,” Septimum locum
feaarias tran(verfus fub feprimo loco edu-
€tus occuper.  O&avum locum o@onas
rins fubtus edultus occupet. ' Nono loco
ponatur quinarius fub nono loco deprom-
l}i’us. Dectmus tandem locas repleatur
amelld ‘ternarii cranlverf3 dire@e fub dex
cimo loco depromprd; & direétis ex tranfe
verl8 foperpoficd,  Ec ira hibeslamellas
tranfverfas ‘muldplicantis fuper dire&tas
debige difpoficas, & omaia inutilia dirgéta-
runt imultipla tegentes: drilfa aueém- per
fuas-fenefellas. perfpicué oftendentes , uc
in gltimo [chemate videre poteris.

- Hic inferathe multiplicantis fche-
~1812 %9 Mﬂd‘fdiﬂl_’l"hﬂrﬁ; 28{3 LM
~£l ozl iilsl s16h W omiig oi ohiay
T JOrtith tandem miltiplorum’ uriliaim
-4 & apparentinm figurany primam ; bis
i eilicet; qug inter inferjorém & dex-
trum anguluty a¢ primam 3 dexuds didgo-
nalem intétjaced; pro prima prodi i*ﬁgﬁ
2 feribe. ‘Tiiter primam [diagonalem &
'F:ch'nﬂai'n repéries 1 & 8, pro _Trf'bu;fc‘ri&

be s, pro feciida produdti figura, Tnte
fecandam diagonalem & tertiai réperics
4.4, 8 §facien "

s fummafn xi; pro qais
bus feribe 2, pro tertia fighira pr Jack e
fefvard unitate in'animo, “Inter fertiam
& quartam didgonalem reperiuntur 6. &!
’3"*-&“:‘55 uniftase ifi mente refervaca 5 ‘fa-
it V- cientes

r"’. e ol T g TR

CApVT TERTIVM, Yoy
cientes 21, quorum 1 fenbitur pro quar.
ta figura produéti, & 2 inanimo refervan.
‘rur, Inquintoloco feu intervallo (fcili-
cet interquartam & quintam diagonales)
{ant: 3.4.1.8.8, qua cum bioario mente re-
{ervato producunt 26,quoram 6 feribun.
tur pro-quinti loci figura; & 2 animo re-
fervantur. In fexto intervallo funt 2. 2.
2.2,9,1, 4, cum binario mente feryato, fa-
«ciences 24, quorum 4 fune figura fexri lo-
€1, & binarius animo refervatur. - Septi-
mo intervallo reperiuntur figure,quz cum
przcedente mentis binario efficiunt 23;hae
eft 3 pro feptima produdti figura, & 2 in
-animo. Odtavo intervallo” reperiuntar
cum hisin animo 41 4 feilicet unitas feri-
benda oftavo loco, & quaternarius fca
quentibus annumerandus, qui cum figuris
noni intervalli efficiunt 51, hoceft « ?w- :
no loco, & 5 in mente, Que 5 rurfus |
cum decimi ibtervalli ﬁg:;iris efficiunt 61,
hoc eft 1 decimo produéti loco, & fema.
rium mente refervandum, Quicom reli-
uis undecimi intervalli figuris efficit 55,
fcilicet 5 reponenda undecimo loco, &
s figuris duodecimi intervalli annumeran-
da. Quz quidem 36 efficiunt , 6 [cilicee
dmodecimo loco, & 3 decimotertio in-
tervallo annumeranda, Atque hac vulga-
i ARITHMETICES methodo fervatd
reperies figuram decimitertii loci effe 7,
decimiquarti s, decimiquinti 5, decimi- -
fexti 1, decimifeptimi ¢, decimioltavi ¢,
deciminoni 1, & denique vigefimi loci in
pro-
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The perforated strips for the multiplier (3,586,290,741) are now placed horizontally on top of the vertical strips
for the multiplicand. The right hand portion of this diagram represents the right side of the box with the black
areas indicating the storage locations from which the individual strips were drawn.

The various digits of the product can now be determined by adding up the numbers visible in the windows in
each diagonal line beginning with units digit in the lower right diagonal (2). The tens digit is found by adding
up the digits visible in the next higher diagonal (8+1 = 9). The hundreds digit is the sum of the digits in the third
diagonal (4+4+4 = 2 and carry the 1 to the next diagonal). The thousands digit is 1+7+6+6 + (the carried 1 from
the previous sum) = 1 and carry the 2 to the next diagonal sum.

Performing this summation over all the diagonals, the product is found to be 31,541,557,651,113,461,292.

Care has to be taken with this diagram because the modern reader will, at first glance, easily confuse the “1” and
“2” digits shown.

The diagram is shown here rotated 90° from the original—simply because it is easier to read that way.
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produlto 3. Atqueita tota fumma exmul-
-ti;:licatione produéta, & a nobis quaxfita
elt 31541557651013461292. Qyi
quidem(memoriz gratia)in charta notata,
omaes tandem fupremi {olii lamellg tam
direfle quam tranfverfe funt iterum ad
fua priftina loca in pyxide vacua, & nigris
weftigiis in (chegate a nobis fignata, ac di-
ze&té fub locis folii conftituta, revocandz
Kreftituendg;utita femper promptuarium
promptum & paratum ad alias actque alias
multiplicationes perficiendas maneat. Si-
militer in aliis exemplis progredere,

- Carvyr IV.
. $Dedivifione per promptuarium,
& Tabulas. :

\Tviffe non abfolvitur per promptua-

! vium wmofirum nifi priws conver(d in
multiplicationem : in bac converfione mu-
sandus ¢f2 divifor in [ium extremum rela-
N .

Extremum relatum oS mimerss ita fe

Babens ad medium relatum ; ws medinm rea
Sasums ad primsum vwmersns (blatim,

M edinns velatum. cfi [emper unitas
e eyphris aliques il verfis dexsram ap=

Vnde:

CAPYT QVARTY M, 109

Vnde in quibufdam authorum tabulis
medjum relatum eft 1000 quatuor loco.
rum, utin {fecundo libro precedente Raz-
porosta noftre, In aliis antem autho-
ribus eft 100000 fex locorum, utin ma-

~ nuali pitifci fnuvm, tangentium, & fecan-
~ tium. In aliis authoribus: ¢t rooo000e

ofto locerum, ut in canone finuum, tan-
gentium , & fecancium Lansegrcrr, 1In
aliis auchoribus alicd eft, femper tamen
unitate & cyphris notatum, quod vulgs
finum totum vocant,

Exemplum,

Vt quibas medium relatum, feu finus
totus elt ro0o0, & 125 numerus oblatus,
erit 8000 ejus extremum-relatym : quia
Soooitafe habentad 1000,ut 1000 ad 127,

Unde medsums relatum (en finus 1otws ef
[emper medinm proportionale inter querli-
bet numerim ¢ [unm extremum velatums.

eAtgae ctiam fallum exnumero aligus
G [#oextremorelato aquatnr quadrato fi-
nu totins 5 [cn (Wt nos dicimus ) quadvate
relati medsi,

Vt 8000 duétain 125, idem producune,

od medium relatum  1o0e infe du@um,

[cilicet 1000000,. - :

Hic extremarelats fSlent in Tabulis exc.
diametro [uss numerss datss opponi, ant in lo~
c15 ade confiswss inferibi,ut dltero inveme:
veliguums extemploinveniatirs. di:

Chapter IV: Division using the promptuary and tables.

Napier had earlier remarked that the promptuary was really only for multiplication but felt compelled to add
a short section here on how it might be used for division. Essentially one had to convert the division problem
into one of multiplication and then solve that for the product. He explains how this might be done by examining
numbers in the various tables of trigonometric functions (those by Pitiscus, Lansberge and his own tables earlier
in this volume).

The method is difficult and requires knowledge of each set of tables. Users would be advised to heed Napier’s
original remark and not consider using the promptuary for anything except multiplication.
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ilo v APPEND 1% « ) i
. vndein Pitifci canone 4 dati & fwiex-
tremi relati, altero in finuum columna pris
ma invento,alterum in fecantinm columna.
ulcima illz € regioneinvenietur: -Autalte-
ro, in fecunda quz tangentium eft colam-
na invento, alterum in pegultima paginz
columna invenietur ¢ regione, Aut deniq;
altero in tertia columna invento, alterum

illi ¢ regione- inyenictur in antepenultima '-

columngdrra sl Ly builr ¢ : zitls

< LaNseERGIVS autem habet datorum &
fuorum relatorum extremorum alterum
inter finus arcuum, alterum inter fecantes
complementorum eorundem: vel alterum
inter tangentes arcuumy alterum inger tan-
gentes (norum complementorum. Etnos

quidem in fecundo Libro .RaEpoLocia
hujus ponimus bina extremarelata (quo-
rum alger ﬁ'd?tu;, alcerum qugrirur) in ca-
dem diagonali linea zqualiter a media mil-
lenatiorum linea diftantia, Veluti inpri-
ma Tabella, 658, & 1520 {unt extremare=
lata: Item so2, & 1991 funt etiam extre-
marelata: fimiliter-408, & 2450: vel 70,
& 312 funt extrema relaca. Eg isa de aliis
omaibus huius libri extremis relatis,

muSi ergo , hisintellectis , offeratuy
1ibi numerns per numeram'dividen-
dus , convertes divifonem in mulsi-
licationem hoc mods.
Mulsipliga. dvvidendum oblatum per

dl m:

C APYT'QVARTYM, .  Frf
divifiis dati-extremum rélaium: produtts
Jippone (fraStioniom more ) quadratun me=
direlas 31  deiris i g fguras,
quot-{unt 31 hoc cyphrg : & proveniet inde
npmmsgwmémﬁwhgpw&x.i ;i
J‘ E x"" l’n"‘ ?li- ?--.'.zi’il s
N/ ¥ e Tablis Thxsseieti fie dividens
. dus 8705536412, per'37884. " Per
premiflam multiplicationis regulam mul-
tiplicabis 8705036412 , pgr extremum
relacum_mim _gﬁ__j.ij?tgz. 5. quod eft
3586200941t & in e “producentur
31541557651113461292¢ & huic pro-
ducto fuppone quadracum medii relaei, feu
quadratum finus totius, quod Lanszer-
G1o eft mo,%og,ooo 000,000, quinde-
cim locorum,’ & featinde ,orcqf_ra&io-
num ‘SRS fey per ditintio-
nem integrorum i fra&tis fic
31541 gm : vel per fraftionis
omiflionem fic 315415, pro quotiente di-
vifionis dcfidcrato..é S

eAlind "Exgnuaym.

Pofita Tabu]!’ﬁjﬁiﬁﬁﬂxﬂs totus feu me-
dium relacum fit 19000000000 unde-
cimlocorum: & exhac Tabula fit dividen-
dus 8795036412, per 27883063465.

+ Per promptuarium noftrum multiplica ,

8795036412, pernumeri 27883963465
extre-
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extremum relath, quodeft 358462007415
& inde ( uc fuperids ) producentar

31541557651113461202 ; & huicpro=

ducto fupponatur medii relati quadratam,
quod cft 100000000000000000000 Vi-
ginti unius locorum,& provenietinde hze

ﬁ ﬂio J1541557 51117451292 quo - tedi'i-
fionis vero qufito: g:in progredere in

omnibus divifionibus oblatis, atque eas

Tabularum in multiplicationes con-
verte , & facilliméinde dabithoc promp-
tuarium optatum quotientem. lraque
ablolutis jam fabricd & ufw
hujus j&rom?tumi. ad
Arithmeticam I
calem proce-

damus,

Lavs P l'....,

ARTTHMETICAE
oo p vl o g

quzinScaccuix
abaco exercetur

Lizzzr unxus.

PREFATIO,
TSRS UM in bis calenli comse
) |2 5 pendiis ( quoties per otism

2 licwerat. ) invefligandse

molestia calcwli tollevetury

inquiverem?t insidi (prater LOGARITH=
105, RABDOLOG I AM,PROMPTYARIVM
e Multiplicationss o ¢ alia ) in 1abularem
quandam eArithmeticam , qua (quim om~
wia graviora Arishmetica yulgaris opera in
abaco [en area Scacchig porﬁgciata ) merité
budiss,
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ludus, von labur dicenda e5t : per bavc enim
fitaddstro, fubfiraltio,mmltiplicatio, divifio,
smo ¢ radicum extraltioy (olo calculorims
hue, illucgue motn.  Unica tamen exigus
n OPC?‘?;{;PW k‘ﬂf OCCHIYIE moTa : Mimi-
rum quod hujus numeri 4numung*n—
bus ita differant 5 1t primd vulgarinm in
bos , & wltsmo horum in vulgares opus fit
veduittone, utrague (aiss factlsyin medio aye
tem operationum proceffu, facilitate &r cer-
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Local arithmetic

Napier says that he had developed a method of doing arithmetic (even extracting roots) on a flat surface, a
chessboard, by moving counters from square to square. He likens it to a game rather than work.
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He begins by saying that the only complication to this method is that one has to work with numbers of a
different kind than the ordinary numbers. While working with these numbers (binary numbers, although he does
not use that name) one has to perform elementary conversions to and from this system, but they are not difficult.

He begins by noting the various positions that a counter could occupy (on a line as he calls it) and these, and
their values, are noted in the diagram on page 116.

If one uses a line of 16 units, then the last of them will have the value 32,768 which will be enough to calculate
any value less than 65,536. By using a line of 24 units you can calculate any value less than 16,777,216.

If you need to calculate with larger numbers (e.g, sines, tangents and secants) then one of 48 units will allow
values to be computed which are less than 281,474,976,710,656.

He labels each of these binary positions with a letter from a to g.

Chapter II: Changing ordinary numbers into location numbers.

He notes that the change from ordinary numbers to location numbers can be done via either subtraction or

division.
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As an example of converting to location numbers he shows how repeated subtractions of numbers on this binary
line will change 1611 to counters on locations /, &, g, d, b and a (or places representing 1024, 512, 64, 8, 2 and

1.

He describes the algorithm for the division method as follows:
If the number is odd put a counter on position a, subtract 1 from the number and then divide it by 2. If the
number is even leave position a empty.
If this half number is odd then subtract 1 and place a counter in position b, if it is even leave b empty.
Proceed, as above, by dividing the number by 2, if the result is odd subtract 1 and put down a counter, if the
result is even do nothing.
When the result is reduced to 1, put a counter in that position and the process terminates.

He again illustrates the process with the number 1611.
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Chapter III: changing location number to ordinary numbers.

This short section indicates that one can recover the usual numbers from the location representation by adding up

those values that have a counter on the position. Alternatively it can be done by a process of doubling analogous
to that done by division to convert it to the location representation.
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This diagram is simply a representation for the four previous examples and shows the workings of converting and
reconverting the number 1611.
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Chapter IV: Abbreviations and extensions.

Abbreviation means that you may replace any two counters in a given position by one on the next higher
position.

Extension means that you may replace any single counter in a position by two counters in the next lower
position and repeating this operation until there are no blank spaces (each lower position contains a counter).

Neither operation changes the value of the number being represented.

As an example he shows that a number abbdeffg may be abbreviated by replacing the two bs with a single c,
the two s by a single g (resulting now in there being two gs) and the two gs by a single 4. The resulting number
(acdeh) has the same value as the one you started with (abbdeffg). Similarly this original number (abbdeffg) could
be extended by replacing a higher counter with two lower ones to ultimately yield abbccddeefg.

This extending and abbreviating would not have been unknown to Napier’s readers because similar processes
were used on the European table abacus of the time—where two counters representing values of 5 could be
replaced by one representing 10, two 50s by a 100, etc. (see any of these Tomash reproduction files of works on
the table abacus for further information).

Chapter V: Addition and Subtraction.

Addition is accomplished by setting the position counters for two numbers side by side and then abbreviating
the resulting total set of counters. He give the example of the numbers acdeh added to bcfgh which, when grouped
together, are abccdefghh and when this is abbreviated it becomes abhi.
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Subtraction is performed by placing the two numbers adjacent and, making sure that the larger number is in
extended form (i.e, there are no blank spaces without counters), remove from it every counter than matches one in
the abbreviated form of the lesser number and, if needed, abbreviating the result.

The table is a listing of base 10 integers and their corresponding position (binary) numbers in Napier’s alphabetic
notation (see diagram on page 122). This provides a simple way of converting to and from the binary positional
notation.
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Chapter VI: Description of the board (abacus) in two dimensions.

Create a board, similar to that illustrated between pages 131 and 132, with as many rows and columns as you will
need for the size of numbers to be considered—here Napier uses 24 rows and columns. The illustration mentioned
was bound after page 131 on a piece of paper with the notation Pro pag. 130 uppermost. Napier clearly says that

the corner labeled Y’ should be positioned closest to you so that is the way we represent it here (i.e., rotated 45
degrees from the original orientation).

Each row and column should be labeled with a set of binary numbers and with alphabetic symbols (he suggests
continuing with the Greek alphabet if you run out of the Roman letters).
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PEr huins absci arcolas qnadratas hue
= “atque sllue movends funt calcnli ad ny-
d AW meros exprimendos % ¢ utandos,

Alotss [en. progr:;& arealis duples
¢§1, Dureltus, & diagonalu. i
 ‘Direétusefd , qus motu elephantss turri
fers [cacchia procedit parallelos ad lateras,

Veab a in &, 4 b finiflro in « dex-

‘.H' ) S . ‘t}rum_: i cdﬁniﬂro ing ge:’trum,&'d'ﬁai-

i ro in extrum: i s

Hi¢ inferatur ScurMa Vel fiers b dextro ad & fostouan i ¢
ALVEI p ﬁ“ ABACI deskroad @ finiftrum, ¥d dextro in finiv

frum. Vel contrd,ab & ina, ab-=inb, 3
AREALIS , notatum £ inc,d  ind, &c. five dextrorfum, five

. 2 r finiftrorfum, five 1 4
fgﬁ# '-’F_ b‘ I &, _ dendo, ; aﬁ:en.d_cgdo, ﬁfe‘.dqﬁ_ilﬂl_

Xi. 24124 387 Urde motus diveltus duplest et & alter
parallelus ad lineam ¥ &5, vel & It alter
buic motai orthogonalis , & parallelus ad
linws Vg, 6, :

Atqs bi duo motus [emper (efe ad invi-
cem [ecant in angulo aliquo communi dili
Lenter obfervanda, y

{ - Vedie

Chapter VII: moving the counters on the abacus.

Computations are accomplished by moving counters on this board. The movement is of two types, direct and
diagonal. Direct movement is parallel to the sides of the board while diagonal movement is up and down or
left and right (i.e., following the diagonals, like a bishop on the square orientation of the chess board). Diagonal

movement can be from two common letters (e.g., f~right to f~left) or directly up or down the board (e.g., from a to
W or vice versa etc.).

In direct movement (parallel to the sides of the board) there are always places where the two directions meet and
these will be important. For example, direct movement from d on the right hand side to y on the left and from g

on the left to { on the right will intersect at the square marked w. This point is said to be common to d-right and
g-left.
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- VedireCtus-motus a d dextro in 5 fi-
wiftrum , & motits & g finiitro in & dex-
trum , {efe fecantin @ ; qui communis an-
gulus fcu areola intér'd’ dexdrum, & g fi-
niftrum dicitur,  Ecita de rcl:q;,m

e Hotus diagonalis e51, qui ab ang kfn
aligno ad [(uum_ dmmurahur appo,um
ﬁ‘gh!um tendit 5 aut buic motui Pamf?efg.l
o1, inflar )ndms ﬁntrﬁn mcch:;.

: 1Vtab,am-\[.,31b iny,acingya d in
w, &c. literis ugrilque dexris, aug utrifque
ﬁmftns. au contra & «l ina, &c, Aucali-
imilibus , a‘l:cra dextra, altera
oA b el bfiniftium , A ¢
dextroan ¢ finiftrum , 3 didesero in d fi-
Miftrum; vcl contha, & ﬁtdemcc'-p&

Usdes mm & hie dn‘g-oydnmrm -
_ ka ests alser smter. f miles nlr&r inter &ﬂ"u-
Ma literas, -~

Inter fimiles a’iﬂ"mr gﬂ‘w, q#ﬂm a
“dmr& 'ikh‘td &, in fniitras ver[fus ¥;
At contri 45 in % progredimur..
- Iter d;ﬂ?rmla autem, quim afcendimus
45 Vin 1L , ant defcendimus 4 T in ",
“wtin f p:rkuﬁmrmgpbd pam. o

$i3) e
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e SRty
mmm
vove wliatp P ey 1 o LY

Ak?ﬁhﬁﬂs“& con'f‘c&al" 1_§“

X mnuﬁ'ﬁc motus in abaco,
AXTOMA T.

D!rré'ic afcendendo motu [en rmEﬁr

elephantis, arela queqne fw:ﬂ
valore dupla proxime inferiori, ﬁw Xtyor=
fiems, five finistrofum pocedas,

' Veab ain b five dextrum five finiftrum,
incrementum ‘inrer areolas duplum eft :
nam areola a valet 1,b aucem 2. Sicd by
alcendendo, five dextrorfum five finiftror-
fum, valebit Yroumagrcela c 4, qua fune

duorum du&urﬂ Par'ratio in G&’ttr{.saf
' teﬁ&mdo rcontid ‘deﬁ'mden&cr N
' © Axioma 2.

Onttes areola diagonalsier interjellein-
Yer dines o imsiles liter.s, funt anfdem 'vd!ow
fﬁ}m‘ efT numerses in ulroglg:mar ine rgta-
1565 b iifdem ?;m‘k (t parcmm ad’iﬂn‘ﬁm-
tari intelliguntur,

Vt omnes areole quadrata diagonaliter

rerjelte foter 1& 1, 'ii;ce!!fgmmr nm
tlu:tml, & valere rozg.

Ex duplici hoc motu, di vecto ekpbﬂnm
cé- dragonali [agittiferi G~ fmaxmm jam

diclis,,

Chapter VIII: Rules for each type of movement on the abacus (board).

In direct movement (parallel to the sides of the board) a movement of one square doubles the value.
In diagonal movement (up and down or side to side on the diagonals), all squares have equal value and are
assumed to be labeled with the same letters as at their end points.

Moving a counter to a square immediately above it will multiply the value by 4 (i.e., from the square a,c to the
square a,e changes the value from 4 to 16).
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134 Ariran. Locarrs,
dictis o fequuntur plurimsa Corollaria infra
feriptas G ! ]
: Cororr. 1.
Inc primd conftat. calculums movey-

- A tem diagonaliter inter fimiles literas,
nec literale nomen, ant nitam, nee numera-
lem valorems mutare : atque ideo bunc mo-
tim merito equalem dici,

Rest ) SeCooblval\y SN 7]

Secundo, ut ﬁﬁdt& motus calculi de-
atrorfim, vel [inséhorfum ( more (agistifers
Jeacchiz) valorem eins non mutat. : fic af-
cenfus diagonalis valorem cius quadrupli=
cat. : itz wt fuperior queque areols fit qua-
druplaproxime (ubffstuta ci arcole angula-
riter conjunile,

a ~ Corol., 3.

Tert:d fequitur,quod diagonalis Lines
I, fen a b arecle afcendunt per numcros
alrernos, quadruplos, & quadratos , ¢ per
literas alternas: atque be apeole funt punitis
fignande pro extratlione quadrata.

Ve a 1,C 4,¢ 16,3 64,1 296, &c¢, ulque
add. - Corol. 4. :

Quarté , qued diagonalis lina b 7
aveole afcendant per numeros alternos, cr
quadyuplos, [ed non quadratos:cy per hiteras
akermfhdsf —

Viba,d 8,f3:,h1a8, kyn,&ec. ufqg
ad % : Co?:f

Capvr-ocraven. 135
Corol, 5.

; Quintd, quod arcole acing, abe in',

a gin T, &, procedunt ut areole in lines

a |, incipiente tamen qualibet 4 1
bl A fagE 10 O
: -~ Cerol. 6. oub
Sextd, quodareole a d in vy abf ins, ab
hin #, & catere alternatim pofitg proce-
dunt #t areola in b x linea’ incipiente tamsen
qualibet 4 numeromarginali sl fubiclo,
Corol, 7.
Septimd. [equitur, quod ex multiplicatio.

e duornm numscrornm , . quorum altey eff in

wmargine V' B, alier in margine 3, pro.
ducitur numcrns communis areola [cu an~
guli divellomotn intercepti: guem litera fi-
wmiles, dextror[um ¢ finsstiofum diagonali
motis 4l boc commugs_angulo procedendo.
monflrabunt, :

- Veexmultiplicatione d 8,in g 64, pro-
ducuntur k 512 licera & numerus areolz,

~feuanguli communis inter d & g, quem

notd » fignavimus, Ecita in cateris,

. Corol, 8,
. Otavé [equitur, quod cuique calculs in
area pofito | tres conveniant numeri & [ue
tres litera : due direldo motw il calculo
Jubflitins 5 - quorum-alter ‘dwmﬁ‘;’;

All squares up the middle from a to y are each 4 times the previous one and are all perfect squares (i.e., 1, 4, 16,
64, etc.). They are marked by a dot so that they may be easily located when calculating square roots.

Squares on the vertical line beside the dots (from b to ) are again 4 times the previous one (2, 8, 32 etc) but start
with the number shown on the margin.

A number set up on one margin (say Y’to ) multiplied by another set on the other margin (Y’ to 99) is the
square at the intersection of the two values. Napier gives an example of a counter on d (8) and another on g (64)
have a product of 512 (the intersection of the two, the right square marked w). For any such internal square, there
are three numbers that are associated with it: the one designating the diagonals on which it is positioned (d or 8
and g or 64) and the one designating the value in the margin horizontal to its position (k or 512).
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rus_dragonals maoty ﬁm_'ﬁ:iﬁaqcbj{ifxn

trorfum & fins$Trorfum, per imilesnumerts

a5 marginales defignantur.. . |
ggfsgaléu]o époﬁfi@-.ar @, refpon-
dent motu elepharitis turriferi Icaechiz
duonumeri & duz litere d 8, & ¢ 64: &
tertius numerus cum tertia livera k y1a re-
pericur in utrogue margine dexero & fini-
‘{{g’wo-m‘\ 'lTI #'Pmccdt n'!'-iqeh M ek
B T 07 ) R TR P R
m}ig ﬁq-}u'hif, q;ﬁod ’?&ﬁe‘!}t“ﬁ'ﬂ‘rﬁ'm{-
microrum, s teriius ;' guem [azittifer [Cace
rbi;e"n)#i}i'ﬁ!_t'i m»sa?:-ﬁmﬁvyﬁ;@ fi-

-ty ovfwnrin optre wnleiplicativnis e FE miite

tiplam veliquorsim duortm: qeeornm alter eff
miultiplicans 5 alter woultiplicandns, €t in

-opere divifinis ;idem verting eff dividendns:
@ veliguitnms ditorions Guos lephantis mio-
s in‘irnfevionibus madr ginibis defiznar.)al-
ter S divifor, alter quotiens. '
.o Vein {uperjori proximo exemplo trium
numerarum d 8,g 64, & k: si23mmulti-

plicatione ks rz eft maltiplom factwm cx

8 & Gy : & hrorum alcer eftmmudriplicans,

alter multiplicandus, . Indivifione autem,

idem tertius k 512 eft dividendus : reli-

'quorit verd aleet divilor, alter quoricns,
* Y AR SR ISP Tt uit\ o1 Y

et Mmm@.-‘ E2LY )
His ergo confeclarsis vavié.tranfponun-
Hry

-
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alter [iniStrorfum. repevicar : tertius nume..

Caryvr Nonym 214
tur y extendunturs ¢ abbreviantuy calcul
in area depofiti: ¢, retento pristine valore,
Jfuant ex 1is varie figurayutpore quadr angu-
A feu oblongay quadrare, G~ alia mulipli=
cationibus 5 divifionibus, ¢ extratbronibus
vadicums aptiffime. convenicnies, ut jam cx
[equentibus patcbiz, )

ERERCERESE

(_:IAP.“TTr IX. ¢ {
ssumb e mul-piplic’atio?e. stiiin
i JUBR L6 B v . )-8
I N, eMulriplicatione -oportes wumero,
R moultiplicantem ¢ muitiplicandnm fe-
paratim. finmpros minores efJe duplo mediis
(medium enm voco,rumerum in angulis ¥,
aut % locatum) quod duplem in boc abaco
precedenite eit 16777216, M ultiplicands,
dtague & multiplicantss altevum ;. calculis
antereld fu#ndrgi’m inferiore | ¢ dextrov
S salterum in infirioie, &5 fiwishra ¥ 5,
Jignabis: non tamen. intra abaci aveam, fcd
Juper fuos wumerosmxtaliseras. Deinde fin=
Lulavm duovum calculorum, ant fignorsm
warginalinm. (-quoritm calenlorum alier
dextery alter milercft) frgma oprnies com-
msm’;-mﬁg!w aveales caleulis | diligenter
obfervands ne vel summ omiferis: b cuim

#» NN AN “eelenli

Chapter IX: Multiplication.

Make sure that both of your numbers can be represented by counters being placed lower than half way up the
board (i.e., between Y’to W on one side and Y’ to S5 on the other). On the board shown in his diagram each
number must be less than or equal to 16,777,216.

Place counters (or otherwise mark) the positions in the margins for each number. A counter is to be placed at the
intersections of each of the direct rows and columns of the ones you marked.
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calcwli areales figuram quadrangylarers

exaéle refirentes quefitnm wultiplum , [in

produltum optatum defignant @ quod abbrea

viatione, trarflatione, G5 reduitione manife

fie parebit, )
Vi fine multiplicanda 19 (qua tranflata

fiunt 2 b e)in 13:queeranflatafiont a ¢
d. Calculisaut creta fignentur a b e, vel

fui numeri 1,2, 16, in infimo & finiftro -

margine ‘Y &t 2 ¢-d verd, vel fuinumeri
1,4, 8,1in dextro ¥ & fignentur,ucinfrd,
Deinde omnes communes anguli inter fi-
niflras notas a b eyvel 1,2, 16, & dextras
acd, vel 1,4.8, fignentur calculis in

Caryr DECIMVNM, 139
cantis & multiplicandi, qua prinsappone~
bantur: abbrevianda elt fumma quadran-
guli arealis, & tranfponendi {u1 calculi,
hoc modo: calculum arealem in angulo
communi inter 1 & 1, tranfpone in mar-
gioem 1 dextrorfum : calculum inter 2
& 2,in numerum marginalem 2 dextror-
fum, Pro calculo etiaminter 4 & 44 po-
natur unicus calculus in margine eodem
apud 4. Pro calculisautem inter § & 8§
auferendis , ponatur unicus calculus incex
16 & 16 inarea: & jam funtcres calcu-
ki inarea inter 16 & 16: pro quibus po.
_patur calculus unicus in margine prafato
apud 16, & alivs in area inter 32 & 32:

areadepofitis, & figuram quadrangularem qui, quia unicus & folus in hacarea eft, in
2ppofitam rr.f;ri:nt. Abftractis igitur calcu- marginem apud 32 t_ransf’ene_ndt_}s eft,
lis marginalibus, & deletis notis mulupli- . Supercft infuper calculus alius arealis
can- Jnter 64 & 64, quem (quia unicuseft) in
: marginem apud 64 transfero. Vitimd,,
_ ' ' joter 128 & 128, reperitur calculus in
,§l . ‘j area, quem ( quiaunicus eft) in marginem
juxta 128 eransfero. Et ita ex calculis mar-
7 “ginalibus iuxta 128, 64,32,16, 4,2, & 1
b, . _pofitis , habentur, 247 .mulciplum quefi-
.tum, quod ex ductu 19 in 13 provenit, Ve-
_rdm, bac omnia facilils intelliguntur, per
3 calculos in abaco ampliore mobiles, quam
; per hos in hoc alveolo impreflos & fixes:
exillisergadifce, 5 .
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Napier provides the example of 19 times 13. The first number (19) is marked out on the margin of the abacus (in
this case he notes this by the letters a,b,e on the \’to ¥ margin) and the second (13) by the letters a,c,d on the Y’
to 96 margin. Counters are then placed on the intersecting squares. One must now abbreviate the total shown on
the abacus (get it into its canonical form). This is accomplished by moving counters as follows:
The single counter found on the intersection of a and a is moved to the margin (see the counters at the extreme
right hand side of the above diagram).
Similarly the single counter found between the margins labeled “2” is moved over, and the single counter
between the “4” marks is moved as well.
There are two counters found between the points marked “8” and these are removed and one counter placed on
the board in an empty 16 position—there are now three counters in the “16” position.
Two of the counters found at the “16” position are removed and one placed on and empty square in a “32”
position while the remaining one is moved to the margin in the “16” position.
Move the single counters in the “32,” “64,” and “128” positions to the margin.
The margin will now contain counters in the 1, 2, 4, 16, 32, 64, and 128 locations which yields the product of 19
times 13 = 247.
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Here Napier provides a second example of multiplying 1,206 times 604 (= 728,424).
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. pone unicum marginalem juxra 1024, &
duos areales inter 2048 & 2048, Erc ir2
habes quinque areales calculos inter 2048

) unicum calculum marginalem juxta 2048,
" & duos areales inter 4096 & 4096. Ec
* ita habes tres calculos areales inter 4096
& 4096 : pro quibus pone unicum
marginalem juxea 4006, & alium arealem
. inter 8192 & 8192, Et ita habesgaa-
tuorcalculosareales inter 8102z & 8192
pro quibus pone duos calculos areales in-
ter 163§j & 16384 . - Ec ita habes
quatuor calculos areales inter 16384 &
16 384 : pro quibus pone duos areales in-
ter 32768 & 32768. Ec habes duos
calculos areales inter 32968 & 32768:
pro quibus pone unicum arealem inter
65536 & 65536, Ethabesinhacarea
inter hos numeros tres calcilos areales:
pro quibus pone unicum marginalem jux-
ta 6545 36,8 aliam arealem inter 131072
& 131072; huncautem calculum arealem
(quia unicus eft) eransfer ad marginem ju.
X'2 131072, Vitimd omnium reperics
calculum arealem inter 524288 &
§242:88, quem cransfer in marginen iux~
t §242 %, Arque itaex numeris calcu-
lor{i marginalium iuxta §24288,131072,
65536. 4096, 2048, 1024 5 256, Gy
32, & §collettisin qqum&h;begmzs_4;4_,
pro multiplo qugfito, quod ex dudtn 1206,
8 604 provenit, s hilivia

Hine

T
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 Hune fequitur, quod ex fingulis quia
bufliber rf!leﬁ mffsipliund{ éu&'ﬁqin..
omnes calculos multiplicauiis , amt contva,
proveniunt feries calculornws quas gnddan=
guli [egmenta appellamss.

Vt in exémpli proximé fuperioris qua~_
drangulo 4 feries calculorum ab inferiore
& fimfteriore k, motu elephantino afcen-
dentium , dicitur fegmentum illius qua-
dranguli.

- sic feries cakculorum {upra g afcenden-
tium , dicicur aliud fegmentum eiufdem
quadranguli,

Simili modo feries tranfyerfa calculo-
rum, motu elephantino verfusl dextror-
fum progredientium, eft unum ex fegmen-
tisejuldem quadranguli. .

Sic etiam feries qua tenditin b, & ce-
terg fimiles,
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Chapter X: Division.

Napier’s division example (250/13) is shown in the diagram on page 145. The dividend (250) is set up on the
Y’ to £6 margin and the divisor (13) on the Y’to ¥ margin. Beginning with the largest position of the divisor (8)
move to directly adjacent squares (in the diagram as shown it is “up”) until arriving at the diagonal line denoted
by the largest position of the dividend (in this case 128). Place counters on every position from the square thus
found (square 8,16 in this case) that correspond to places in the divisor (thus counters go on the 8,16; 4,16; and
1,16 squares.

Subtract the value thus obtained (16*8 + 16*4 + 16 * 1 = 208) from the dividend leaving 42 (which results in
marginal counters in positions 32, 8, and 2).

Similar to the first operation, take the largest value in the dividend (8) and move “up” until hitting the diagonal
row containing the largest position in the remainder found in the last subtraction (32). Put counters on each square
in the row from this location (marked with and “x”) that correspond to each position in the divisor (that results in
counters in the squares marked “x”, “three dots” and “four dots™). The value of this number (52) is greater than the
remainder found above (42) so move these counters down one row (from the row marked with an “x” to the row
immediately below) and try to subtract this new number (26) from the original remainder (42) which now gives a
new remainder of 42 - 26 = 16.

Repeat these operations until the quotient is found by noting the values being “pointed to” by the rows of

remaining counters in the center of the abacus (16, 2, 1) and the remainder, if any, will be on the right hand
margin.
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A second example shows the division 728,424/1206 = 604.
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Chapter XI: Calculation of the square root.

This process requires one to add counters to the abacus (board) to make square figures. The top of page 149
shows diagrams that explain this process. Begin by placing a single counter on the board (it will actually go on
one of the dotted squares). Adding three other counters adjacent (or with blank rows and columns between them
and the first one placed) will result in another square figure on the abacus. Similarly adding another five counters
to this (with or without the blank rows and columns shown) will result in an even bigger square.

Take the number to be considered and put counters along one margin that represent its value.

From the position of the largest counter in that value, follow the diagonal lines (bishop’s moves) across the
board until you come to a square with a dot. Place a counter on that square.

Subtract the value represented by this single counter from the original number in the margin.

Add three (five, seven, ... for subsequent steps) to create a square on the board and subtract the value of the
added counters from the number in the margin until the number is either too large to be subtracted or there is no
space left on the board. You should be left with a large square of counters (perhaps with blank rows and columns
between them) on the board.

Move one of the counters in each row of the square to the margin and the positions of these marginal counters
will yield the square root of the number.
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Napier provides an example of determining the square root of 1238.

The largest counter is in the 1024 position so the first counter is placed on the dot found by moving down the 1024
diagonal (at the 32,32 position). Subtracting this value (1024) from the original number leaves counters at 128,
64, 16,4 and 2 (= 214).

Placing three counters on the board to form a square with the first counter but whose value can still be subtracted
from 214, results in counters at positions 32,2; 2,2; and 2,32 (whose values are 64, 4 and 64, which when subtracted
from the remainder of 214 = 82.

The next square that can be constructed from five counters, yet the values of those five counters still being capable
of being subtracted from 82 results in counters in positions 32,1; 2,1; 1,1; 1.2; and 1,32. The values of these five
counters total 69 which when subtracted from 82 leave 13 as a remainder.

As there 1s no more room on the board we have to stop.

Move one counter from each row to the margin (rows 32, 2 and 1) and this value (35) is the square root required,
or at least the integer part of it (the actual value is 35.1852....).



From the Tomash Library on the History of Computing

e

Napier, John (1550-1617) Rabdologiae, 1617, Edinburgh

¥

Jei - Ane Yocuu,
unc caleuli apud 128 16, 4,2
;e!iq_uus primis. * Ex I"ii"fg:‘imﬁ:’nfc:- l:r':-
Culan in area (deides )
& qui fuperfunc ealculi pro.

quiis hotentur, qua

ur, qua incident juxta nume-
105 G4, 16, 2, Ex hilce fclcundis‘ml
fuum fecundym gnomanem. congrunm,

quinque calcalorum, (manente tamen
goomone in arca ). & fupercrunt alcull
Juxea numeros 8,4, 1, qui additi faciunt
43 pro tertiis & ultimis reliquiis. A fin-
gulis amtem trium huius quadrati ordi
num, dirigantur calculi in marginem alte-
ram mfe_no_rcm » & hiiuxra numeros 3z,
2,& 1 incident, qui additi funt 35, radix.

<quadrata quam quafivimus., .~

]
'
|

R, jwd E ! b
s e vNmRBES
henda radix quadrata ex 2209,
bt g:l-:nlzylp mwgiapgaim.
: » V, g.dexero, calculis 1uxea 2 -128
33,8 1 pofitis. Ab his aufer va leu’
I'qui capue gnomonis eft,quod in 3!‘:;‘:;
~punétis notatam 1024 incidit, & fupe
ymu; reliquiz juxta pumeros 1024, 128,

'32,& 1. Hincaufervalorem primi gno-

S fecund reliug Xt noraros mars
fiu;le: 512 04y 32, 1. Ex bis:auferva- .
orem fecundi gnomonis congrui in area”
depofiti, & {u_pcrﬁmmni; reliquiz duxea
y U -

monis cangru aré‘lmoﬁp;l‘&i:uperf é,

i

Cxpvr vwpEe 1RV 193 ¢
numéros marginales 266,16, 8. Ex his -
tertiis aufer valorem fui tertii gnomonis
congwf;sg*wmmgﬁ o g
m e jUXCZ DU " : b ".’ L
Demquie ex his anmqﬁﬁlfmm;:i
rem quarti gnomonis congrui, & nihilre-
manebit pro noviffimis reliquiis,  Radix -

| autem'quafita colligitor ex eslculis quing;

1atcralibos, quos finguli Buius quacrati or -

~ dines in margine dirigunt’s hi enim funt

iuxta numeros 32,8, 4, 2,13 gqui additi
) con-

4 e B
w’ )
B 553 i, 05 B P 5 0
n.“r l&_ .-u’ %{‘
A0 RLYE R
A H A DRSS S
.;' ‘_’ 1‘"0
.OOOOV
ol [o[oloo)
Q! [O[®|0|0L”
Of [0Ol0]® (o]
‘6 O] [O0|O0|e
&) =) (Ve
IV Y6 N

Napier provides a second example for calculating the square root of 2209 (= 47).
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The blank sheet is the recto of the free endpaper.
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The verso of the free endpaper and the recto of another free endpaper (the inscription Chiesa Milano means the
Church in Milan and thus likely points out an earlier owner of this volume along with their catalog number).
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The verso of the last free endpaper and the paste down endpaper.



