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i Vulgarly termed o

Nepeirs Bones,
By which

The moft difficule Pares of

AR ITHMETICK,

| |As Multsplication, Divifion, and Ex-
tratting of Roots hoth Square
| and Cube,
Are performed with incredible Cele-
rity and Exaitnefs (without an
charge tothe Memory) by 444i-
rionand Subjlration only,
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T Wawens o

ons, Divifions, and Extralting of
' “Roots, that his Tnvention to bine

wft “néeds rerm'entfélf very nns
Pleafant, had ke not known that the
Labonr when finifhed will crown

‘both Hine and his Work, He advi-

Sed with divers Learned nen [udi-
ous ‘in the Sciences Mathenratical,
and to thews Cand ‘arsgng(t thenr)

| ‘efpecially to Mr. Henry Briggs,

who (by @@ Learned and dble Di-

vine) was [byled (and not without
. due refpect) onr Englifh Archime-

des, 20 binty Lfay, this hononva-
ble Lord imparted his Invention,
who joyning ilfue with bim in this
Herculean Labour, brought then:

* jo that-perfefion to'which they are

wow (49 - ihe adtirekion of all Eq-
fope)arrivedirmizliobiiad =y

Tnithe rédr'am,'-é;zn’gﬂféﬁm ofthefe,

- Nuwibers,

Nunthers,~ the Author finding bis
Work_ to go o but very Slowly, at
length fiudying out for fose help by
Art 1o alfift bim in this bis Noble
Enterprife, thinking wpon feveral
helpss at Laft by the bleffing of God)
trc bapned 1o find out this which £
here intend to defcribe and fhew
the ufe of, with fame Additions and
variation, fromt whathe hath biss-
Jelf done inbis Treatife in Latine,

Publifbed and Printed at Edin-

burgh ##Scotland, iz Anno 16 17,

- Entstuled Rabdologiz fen Nume..

rationis per Virgulas. The /s
whereof I fhallin the following Tra-
&ateendeavonr 1o vesnder 0 plain
and eafie, that be that can but Add
and: Sublira®  fhall be made able in
adays time and lofs 1o Multiply and
._Z}ivide; any great Numbers, nay,
& ST ' and

&



andto Extral both the Squiare tnd
S0 AT BT AR

~ Gitbe Roots; =7 7070 25 w1
1 T have begiar. this Treatifé with

the Frabrick' and’ Infcription'of

thefe Rods according to the Au-

thors Defcription, which being

-~ mot fo corrvenient cither for. Por-
tability or Practice; as_fome othérs
which I bave_feen and-ufed,” I have
deferibed them (1 think) in the bes¥

neanner they poffibly ‘can be contri-

ved. - v b, _
\ For their Ufe; I am fire Thave:
doné’ morethan hitherto I bave feer
done, and (f Tmiftake not)to as
good and effecinal purpofe. I do not
publifhit as @ Novelty, neither do I
attribute, mouch in it to my felfy be-
Jedes the-Metbod, for had T wot beer
defived, T lionld hardly bate thought
upon 1t however it being done,

Accep

Aecept it and Ve it | 1ill 1 direct

Jormething elfé to thee, which way be

wmore acceptable. ti :
thee beartiﬁpd %808, okt L

Farewell.

CHAPp,
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CHAP. L

Concerning the
F abrick and Infcription
' Ofthe®

RODS.

BT N the foregoing Argument I told
4 you, Thar the Authorand Inven-
ter of this kind of Inftrameqt, of
which Lintend to thew the Uz,
caled it RABDOLOG A
and the Word hie thus defines -
RABDOLOSIA of Ay Compn-
tandi per Virgulas ainer atrives, Thae
5 RABDO L0 GIE isthe Art of
Countipg by Numbering Rods
' B

T &
I o
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1. Of the Eabrick of thefe Rode,

cccording

* feription of them.

_Thefe Rods may be mzde either of
Silvery Brafs, Box, Ebony, or Tvery,
of which laft fubftanceI fuppofe they
were at firlt made, for that they are
(for the moft part) by ali that know
or vfe them, called & EP AIRs.
BONES.

But let the matter ¢f which they
arc made be what it wil!, their form

“(according to this defcription) is

exactly a fquare Parallelepipedon ,,
the length being about three Inches,
‘and the breadth of them about One
tenth part of she length. But the
length of thefe Rods are not confined
to three Inches, but let the Iength
be what it will, the breadih muft be
a tenth part thereof, but that may be
accounted a competent breadth that

: is

to 1hé Inventors De-

'(3)

is capable of receiving of rwo nume-
rical Figures; for there is never upon
one Rod required more to be fet on
the breadth thereo®,

The breadth of thefe Rods being:
exactly One tenth part of the length
thereot, when 1o of thefe are laid
together they do exactly make a Geo-
metrical fquare, and if 20 of them
be tabulated or laid together, they
will mazke a right-angled Parallelo-
gram, whole length is double toitg
breadth. 1f 30 be tabulated, the Fi-
gure will be fiill a Paralielogram,
whofe length will be three times the
breadth, and o if 40, four times the
length-. 65, fic 650. 2 -

The Rods being thus prepared of
exa&length and breadth, leteach of
them oe “ivided into 10 cqual parts,
with this Provifs, that Nine of the
Ten parts ftand in the middle of ca-h
Rod, and the other tenth part mu }
be divided into two parts, half

B2 whereof



(4)

whereof. muft be fet at the oneend, -

and theother half at the other end of
the fame Rod. Then from fide to
- fidedraw right Lines from divifion to
-divifion, fo is your Rod divided in-
to Squares on every fide thereof.
Laltly,from corner to correr of every
of thefe Squares- draw a' Diagonal
Line, and that will divide every
- Square into two Triangles. The
Rods being thus prepared and lined
firt into Squares, and theninto Trie
angles, they are then fit to be num-
bred. B
Figure 1 :

The Figore I, at the beginning of
the Bock fhews the Form of
one of thefe Rods lined as it
ought to be. Fiifiesn) :

. CHAP.

o (s)
o £3 CCHAPR, I,

;.Hnm thefe Rods are to be Num- |
St bred? i i -

N the two half Squares which are

at the ‘ends of each Rod on every
fide,' there.are fet one fingle Figure,
on each fide of every Rod one, in the
divifion at the end thereof, fo every
Rod containing, four fides , Ten
Rods will contain 40 fides, and fo
confequently will have 4o fingle Fi-
gures at the ends ofevery of them
that -is, there will be upon the ten
Rods amongft them four Figures of
cach kind, that i, four Ones, 1111.
four twos, 2222 four threes, 3333,
four fours, 4444. four fives, 5555.
four {ixes , 6666. four fevens, 7777
four cights, 8888. four nines, gggg,
four Cyphers, ooco.

B ; | And



(6))

And here it is to be noted, That'

what Figure foever it be that
flandeth at the top of the Rod
alone, the Figuré ‘that ftandeth
alone on the other fide of the
“fame Rod, maketh that figure
+0p the number g. * As for exam:
ple; If 1 fland on- one fide,

8 will ftand cn-.the other, fide,.

{0 2-and 7 be: As inthis Ta-
- ble, whbere;: v <l n

T T g Nriif gy
5 ftands ° alone '6 il S

: |4,at thei ‘topof's frandéth’ ““on
Ifisany fide of'| the other
~ 520y of - thels| fide of the "+

-7 Rods,” then [2f: I‘az'r;é:.rl_?._qg}.-n :
e Lt o CLLZ Eawre

-

...... -

. -~ 1532 I .
o! 4oy gt 9 wER et e
olr La E 4 J Vet o B

i

Thisalfo is tobe ebferved in the figu-
ring of every Rod, that what figure

foever

(7)

focver ftandeth alone at the topor fu-
perior part of the Rod, the figure or
figures that ftand inthe two Tijan. -
gles next underneath it, is double to
the figure which flandeth at the top.
Aund the figures which ftand in the
next two Triangles below, that is
three times as much as the figure a-
bove. And that in the fourth place,
or Triangles, is four times as much as
the figure abovelg 5o, till you come to

‘theloweft Triangles in that Rod, and

then the figure or figures that ffand
iuthofe Trizngles are nine times as
much as the figure which flandeth ac
the top of the Rod,

So if a Rod have 4 at the top -
thereof, in the two Triangles which
are jult and next under it, hath only
4in them, which js equal to 45 in
the next two Triangles below, there
is8, which is double to 4; in the
two Triangles bzlow them,is s,and2,
which. together make 12, which is

B4 three



®
three times as much as the 4 at tke
top ; the next Triangles have in them

16, which is foor times as much ; the -

next 20, which is five times 2s much ;
thefixth hath 24, which is fix times
asmuch. The next Triangles have
mthem 28, which is feven times &S
the next hath 32, which js eight times
asmuch: And the laft Triangles at
‘the bottcm they have 36 in them,
which is nine times as much. All
which js vifible by the Figure 2 at the
beginning of the Book.

And is evident enough by this lit-
tle Table following, which is the Ta-
ble of Multiplication, commonly cal-
led Pythagoras his Table,

Figures |

(o) .
The figures in the
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Times as much as the Fi-
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_ (10)
 Thus have you the Fabrick , In-
[feription  and Numbering of thefe

Reds, according to the Inventors.

contrivance of them: He makes
mention of Ten of them, and hath
in his Book fet the figure of the faid
Ten, of one of which Ten I have
givenyou a Scheme at the beginning
of the Book, which is Figure 2., 1
will now proceed to give you the
deleription of thefe Rods in another
more commodious form,

CHAP. 11L
A Decription of thefe Rods ac-
- cording to their éc:ﬂ and Iz~
teft Contrivance.

He Defcription which T fhall

here give ofthefe Rods, varies

8oL at ail from that before delivered
in

(1)

in the matter of which they are made,
for thefemay be made eitheria Sil-
ver, Brafs, Wood, Ivory, @&¢. Nei-
ther do they differ in theirdividing
nor yet in their numbering : Only
whereas my Lord Nepair maketh
them fquare, each Rod to contain
four fides, thefe are made flir; con-
fiting each Rod but of two fides,and:
contain in lengthabout: 2 Inches 2/10
and in breadth 1/2 of an Inch.
andiin thickne(s 112 of an Inch,

One fet of thefe Rods confifteth
of five pieces, and therefore hath
but ten Faces or fides, whereas thofe

of the Lord Nepairs confifted of’

40 Plains or {ides.

Upon one of thefe five pieces (a
Figure whereof. is at the beginning of
the Book, noted with Figure 3) you
have a Cypher at the head of the firlt
piece, and ¢ at the bottom thereof.
Upon the fecond of them you have
ratthe head, and 8 at the botrom:

upon



(i2)

uponthe third you have 2 at the head’

ard 7 at the bottom ; upon the fourth
3a topand 6 at bottom ; and upon
the fifth you have 4at the top, and
5 at the bottom. Every of the two
Figures at the top and bottom toge-
ther makeg; asoand gisg, 1 and 8,
2and, 3 and 6, 4and 5. And here

obferve, that the Figures ¢8765,

which ftand- at the bottom of. the
Scheme ftand with their heels up-
wards, in this manner, 68L g ¥,

fodoall the other figures under them,
till you come to the double Line

which Is in the middle of the Scheme,
noted with 4 and B, at which Line
if the Scheme were cut into two pie-
ces, and folded or pafted on the back-
fide of the other half, fothat theg
at the bottom were ‘placed upon the
Cypher at the top, and fo 8 upon 1
~upon 2, 6 upon3, and 5 upon 4,
and then the Schemie cutagain into
five little lippets by the down-right

- Lines;

(¥3)
Lines ; thefe five {lippets would ex-
actly reprefent one {etof thele Rods,

- foruponone fide of one of thele pie~

ces, you fhould have a Cypher upon
one fide, and ¢ on the other : Upon
the next 1 and 8, upon another 2 and
7,00 another 3and 6, and on the o-
ther 5 and4 3 both the Figures on
either fide making 9, as before was
defcribed. -

Thefe five {lippets do now contain
the whole Table of Pythagoras before
mentioned , but {o few are not of
{ufficient ufe, neicherare the Ten be-
fore mentioned of the Lord Nepairs
order; forthere can be but four Fi-

' gures of one kind, which in all cafes
. 1s not fufficient. -

Thereforeas thele Rods are made
now a days, they do commonly make
fix fets of them, that is, 30 pieces,

+ which contzin 6o faces, and thefe

will be of good ufe, and there will fel-
dom be found awant, whichinthofe
of



(14)

of the Inyentors there will' often be’
except you have a great quantitys
which will be far more cumberfom
than thefe here defcribed, for there
is required as much Metal or Wood
in one of his as in four of thefe, and
then for hisFour {ides- we have liere
Eight.

- - Concerning a4 Cafe for thefe
e -Rods.

For the orderly keeping and ready
finding of -thefe Rods, I have often
(for my felf and others) had a Box
made of Walnut-tree, or Pear-tree,
with five partitions in it, each par-
tition to hold five or fix {ets of thefe
Rods, ‘or more if more Rods were
required. Every of thefe partitions
being figured onethe fide thereof next
the Eye, with fuch figures as the
Riods in firch a partition had figuresat
the top, fo that the party that wast[:_a

ule

(15)
ufe them, could take them as readily
out of his partition, asa Printer can
take ‘his Letters out of hjs relpedive
Boxes to make any Word.

In this Box there isalfo conven;-
€nt room made for one other Rod
double in breadth to thefe here de-
fcribad 5 bucof the fame lengthand
thicknefs ; upon the one fide wiiere.”
of there is a Table or Plate ulefol in
the £xtracting of the Square Root
and on the other fide another for the-
Extraling of the Cube Root, the Fi-

gure whereof s at the beginning of

the Book, noted with Figtire, Square Cube

But I thall forbear ta fay any thine of

Ehcn_z, tili T come to ﬂlewyyo;l?o?rf

to wxtralt the Square and Cuhe

%ggts by the help of. them and- the-
5. :

of



(16)

Of a4 Board with a Frame y upen

- which™ to lay your Rods, When
any Operationis tobe wronght by
them , known by the name of a
TABT LAT. '

In the ufing of thefe Rods, careis

to be had firlt of theorderly laying
of them, and then fecondly, for the:
keeping of them in that pofition till’
yeur work be ended. For the effelt- .

ing whereof , both neatly and cer-
tainly, there is a little Table or Frame

contrived, containing in breath I of

an Inch more than the length of the
Rods, and in length at pleafure, but
it may well be about once and a half
the length of the breadth.

It ought to be made of a thin
piece of Pear or Walnut-tree, cr of
fuch matter as your Box or Calels
-made of, and it may very commedi-

oufly be contrived to be put into Br.hf:
0X

(17) _
Box as] ever had them made to do,
for that I found it inconvenient to
carry loofe. g
Upon the Superficies of this Board, -
clefe to one of the edges thereof,
muft be glewed, or otherwile faftned,
with Pins, a fimail piece of the fame
matter and alfo of the fame length,
breadth, and thicknefs of one of your
Rods, which mult be divided into
g equal parts, and Lines drawn crofs
the piece, {o will therebe g Squares,
in which you muft grave or {tamp
the rine Digits, beginning with i
atthe top, and fo defcending by
2 3 4 to ¢ at the bottom thereof:
Andit were necellary that thefe Fi:
gures (as allo thofe which areat the
head of every of your Rods) were
graven or flamped of fomcthing a
bigger Figure then the other figures
of your Rods are.
Uader the end of this ledge be-
ginnning at the -Figure; and fo conti:

. LI
Figures dad



_ (18)

nuing the whole length of the Board,
mult another ledge of the fame mater
and thicknefs as the other, be glewed
or pined, and then is your Tabulat
finithed. A Figure whereof you have
at the beginning of the Book, noted
with Figure 4, it iscalled a Tabular,
for that when the Rods are Iaid there-
on, for any Operation to be wrought
by them, we ufually fay, the Rods
are Tabulated,

Being thus prepared with Rods
and Tabulat, you are ready for the
work intended by them,and for which
chiefly they were invented. '
_ Thus' much for the Fabrick, In-
{cription, and Numbering of thefe
Rods; letus now come to fhew the
Ulfes of them. ol

CHAP.

(19)
CHAP. 1V.

To what Ufe thefe Rods genersl-
ly ferve. '

i He cheif 1fes to which thefe

fmall Rods ferveunto, Iin part
intimated at the beginning, to which
effet 1 fhall repeat it again—-for by
them all manner of Multiplications

. and Divifions, as alfo ofthe Extra-

&ion of both the Roots either Square
ot Cube, are fo facilly and expediti-
oufly performed, and that by the help
of Addition and Subftraction only,
that it is (s I may well fay) in-
conceivable, for here is no charge at
all required of the Memory, and you
fhall “afliiredly take your Quotient
Figure in Divifion always certain;
neither too great nor too little,an in-
convenience fo prejudicial, that [
leave it' to 'the cénfure of fuch as
¢ have



(20)
have found it, to their great lofs of
time, and other vexation which it
hath put them to. But ceafing to fay
more of their properties, I will now
come to fhew their Ufe. o

CHAP. V.

Hw to apply or | l:) down any'.
" Numbers by the Rods 2. ! 12755 |

X g
...... TR

PROP. L L_.‘:'!'c:.{_;l::i:'-l':
Any Nuwmber being given, bow to
 Tabulate or lay down the fame. ', -,
, by the Reds. _.

Yy A il
oy W s 1

; ot S ers ga
Y Et it be required to Tabulate or.

¢ lay down this Number 349 6. ~

~ Firlt, From among your Sets of,
Rods, (or out of your Cafe) take

four of thiem,of which let one of them, |

have the Figure 3.at the top thereof: |

and |

i

(21
and lay it upon your Tabulat'clofe to
the.edge thereof then, :
Secondly, Take another Rod fro
your Cale, which hath the Fignre 4 at
the top ofit, and lay that alfo upon

your Tabulat clofe by the fide of the

" other.

Thirdly, Take another Rod which
hath the Figure o at the top of it,
and lay that upon your Tabulat clofe.
by the other two.

And laftly, takea fourth Rod, ha-
ving the figure 6 at the head theteof,
and lay that 21fo upon your Tabulat
clofe by the reit.

Thefe four Rods thus taken , and
laid upon the Tahulat yon fhall fee
in the uppermoft Row (« hich ftand-
ethagainft the Figuie 1 on the fide of
your Tabulat) thele four F.gures,
3 4.9 6, that is 3 4 96,¢qualto your
given Number. In the fecond Row
(2gainit the figure 2 of your Taby-
lat) you fhall find the double there-

; of



to

| (22 |
‘the third (againft the figures 3)
gﬁu{élmt!l' find the triple thereof. . In
l}:(he fourth the Quadruple thereof. In
the fifth the Quintuple; and ﬁ;h olr;
the ninth and laft, in which you fha
find the Noncuple of the Nu:rfzbt_:r_
given. b <ol s
PROP. iy~ o o
" How 7 Rods wil appear When
H?abﬁiﬁd, and. being 'I?z&fda{cd,
bow to read the AMdultiplication,

of that Number fo Tgbn!atr#,. b

by any of the Nine Digits?
* The Four Rods being Tabulated

L (23) _
reading of the Rods fo tabulated, de.
pendsthe whole Work.

The Rods thus Tabulated, and as
you{fee them in the Figure 4, do to
the eye appear in the form of a Glafs-
window, every Pane thereof repre-
fenting a Rhomboyades o Diamond
form - In the reading ofthe Figyres
which are in thefe feveral Rhom.
boyades or Diamond form, obferye
thefe few Direions following, which
will fally illuftrate the whole bufinefz

intended, and therefore efpecially to
¢ minded. i

Note,

according to the Precepts delivered |

in the preceding Propefition, they |

' exactly as they are repre-
?;i:ut:é) piilarFrggrc ?4. at the beginning
of the Book, which Elglzre}1w'e]? rs:;
vrefents the four Rods Iylngltrpfz,r
lltjhe Tabulat, which mind wel > 2L

' he tzue tabuia_ttmg,-an_d Fight
e ' tcading

1. That the Figures upon 1he Fods
| are 1o be vead begiﬂﬁfng “t the right
| bard and reading toward, the lefy ;
- which s contrary to eur commep”
| courfe of reading and wriiing, which

s from the left hand

 right. -

. Thee

.

towards the



(24)

1. That in every Rhomboyades or
Diamond, there are either One Fi-
giure, or Two Figures, but never more
then Two.

II: If there be but one Figure in
a Rhombus, then that Figure is tho
Fignre to be fer down alone ( be it
either-a Figure or a Cypher) bm if
there be two Figures in a4 Rhomboy-
ades (as for the moft part there is)
then add them two Figures together ,
and [et down ther [um inone Fi-
g;ﬂ'f-

IV, But if the fum of the two Fi-
gures in ene Rhomboyades or Diammd
do exceed Ten, then you wuf [t down
the overplus above Ten, andkeep One
in m'nj s which One you muft carry
to the next Rhomboyades. :

V. Note that the firft towards jc;;sr

right |

23] .
vight handy and the lafi towards your
left bhand  are but balf Rhbomboyades
or Diamonds, and ncyer bave in them
more then one Figure eonly, “bur all
- between them are whole enes, and for
the muft. part have two Figures in
therm. ' '

VI. If in cither Rhomboyades or
half  Rhomboyades, you' find 7o Fi-
gures e Cyphersyyou Jaufe o nezl &
-but fi¢ them down as if they were Fi-
gﬁ’-,‘l‘,’.r. ¥ '

4] Thefc Rules being rightly un-
* derftood, all that follows. will
- be familiar and eafi¢, ard thefe
1 fhall explain by Example. fol-
“lowing. L% 2

Example, .
" For the illoftration ;of- the , pre-
ceding Rules,  wé will’make ufe of
thole Rods whick #ere before tabus
| i & lated



(26)
.lated, therefore have recourfe to Fi-
- gares 4 at the beginning of the Book,
where this Number 3496 is tabu-
- lated. AP
.. The Figures at the top of the Four
‘Rods are thefe 3, 4, 9, 6. which fig-
nifie the former given number 3496,
and this number ftands againit the
figure 1 on the fide of the Tabulat.
Then [fay, that the figures in the
: next row {tanding againft the figure2
of the Tabulat are double thereunto,
‘which1I thus prove. '

Repair to the Rodsas they lie up-
onthe Tabulat,and in that row which
lieth] againft the figure 2, you fhall
find in the firft half Rhomboyades

towards your right band (where &y
Rule 1 you muft begin ) the figure 2,
wherefore fet down with your Pen|
upon Paper the figure 2. In the next!
Rhomboyades, in the fame row you

fhall find 8 and 1, which added
~make g, fet down g on' the left -handf |
: : of |

|
i
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of 2 : In the next Rhombus you (hall
find 8 and 1 again, which is g alfo,
fet down ¢ on the left hand of the
other, and in the laft Rhomboyades
you fhall find only 6, wherefore fer
down 6 on tke left hand of ¢, {o have
you inull 6992, whichis doubleto
3496. .,

Again,the figures in the row which
ftands againft the figure 3 in the Ta-
bulat, are triple to 3496 5 forinthe
firft balf Rhomboyades towards your

' right hand, you have 8, fet down 8;--

In the next Rhom. youhave s and i
which is8, fet down 8 aggin.-- In the
next you have 2 and 2, which is 4,
fet down 4. —1In the next Rhom.
you have ¢ and 1, which makes 10,
fet down o and carry 1, but it is the
laft Rhom. and becaufe there is never
another to carry the 1 unto, you mult
therefore fet it down, fo have you
this number 10488, which is triple
10 3496.

C2 Again,



(28)

Again, the figures ftanding againft
4 1nthe Tabulat, are Quadruple to
3496, ---for in the half Rhom, you
have 4, fetitdown: in the next 6 and
2, which is 8, fet that down. In the
next 6 and 3 which is g, fet that
down : In the nest 2 apd 1, which
is 3, fet that down: andin the la(t
halft Rhom, you have 1, which alfo
fet down: fo have you 13984 which
is Quadruple to '3496.

Alfo, the figures againft 5 inthe
Tabulat: the firftis a Cypher there:
fore put down o; the nextis 5 and 5
‘which is 8, fct down 85 thénext is

‘o and 4, fet down 4 ; the next is

‘s ‘avd 2, thatisy, fetdown; and
the laftis 1, thereforc et down 1, fo
have you in all 17485, which is
Quintuple to 3496.

Againft 6 in the Tabuylat, you have

in the firft place 6, fot it down ; then |
in. the next 4 and 3, thatis~, fet |

that down ; inthe next 4 and s, that |

15
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is9, fet 9 down; in the next you
have 8 and 2, that is 10, fet down o
and carry 1 to the next Rhonm. where
you find only 1, to which add tha
1, which youcarried from the Rhom.
before, and it makes 2, fet down 2 :
fo have you 20956, whichisfix times
3496. _

A gainfl 7 in the Tabular, you have

firlt 2, fet it down 5 then ; and 4

which s 7, fet 7 down; in the nest
8 and 6, which is 14, which being
above 10, fet down 4, and carry 1to
the next Rhom, where you have 2 and
1, which is 3,and 1,which you carricd
makes 4, [et down 4 thea in the
laft place you have only 2, which fit
down,fo have you in all 24472, which
is Septuble to 3496, or feven times
as much.

Againlt 8 in the Tabulat, you have
firft 8, which fet down; thed 2 and 4
which is 6, {et 6 down then 2 and T
which is g, fet ¢ down 5 theng and 2,

Cc

1 which
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whichis 7, fet 7down 3 and laftly 2,
fet that down, fo have you 27968,
which is Octuple 103496, oreight
times as much. "

Laftly, againft o in the Tabulat,
you havein the firtt place4, fet that
down ; in the next you have 1and
5, which is 6, fet 6 down ; in the
next place you have 6 and 8, which

is 14, fet down 4, and carzy 1 to the |

nexs Rhom. where you find ~ and 5,

carried makes 11, fet down ¢, and
carry 1 to thenext Rhom. where you

(31)
work which s to follow fo plain and
eafie, that the meaneft capacity (I

. think) if he canbut tell his figures,

and add any two figures together, he
may by this_here delivered, read or
write down any number that can be
tabulated ; and that you may throvgh-
1y underftand this Chapter before you
proceed further, I will give you the
Produéts of noog078 multiplied by

] | allthe nine Digits which I would
that is 10, which with 1 which yon |

find only 2 and the 1 carried makes |

3, therefore fet down 3, and fo you .

bave 31464, which is Norcuple to

3406, OF nine times as much as the |

tabulated number.

Thus have I given you Examples, |

infhewing you how the Numbers up-
on the Rods are to be read and writ-

ten down, and in the delivery of this |

whole

Example , I have made the
- work

have your felf to tabulate, and fee if
you find your working by your Rods

. toagree with thofe which are here

written, which numbersif they do,
you need not [cruple at the moft d.fhi-
cult that can be propofed to you,
therefore ftudy it, and try it.

. 7009058
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it e 0005038
25 14018156 o
3 §11027134 s
4§'§ 28036312
7009078 5 3235045300.
being mul-€ 6 3 { 41051468
7¢ &

' ;HHIEd b}' g S %42063546 It. )
56072624 vi-

63081702

'Ié:u Im*ue I ﬁfmnn’y deferibed |
thefe Rods and the manner ~of Num-
wr:ig uponthemy anduow I think, it

time to apply them tothat ufz for which |

(33)
benefit of thiefe Rods, the Inventor
chiefl; aimed at (of which kind ke
eluemcd Aful r:‘phmr;m, Divifivi,
and Ewrvaftion of the Squire and
Cibe Roots ) he omitted to fay an;
thing concerning Addirion and Sib-
firattian as things obvious to every
Tyro, he therefore omittinz ther, b
| gins to fhaw the ufe of his Rodsin
l | Multiplication , whofe Dlethod |
~ fhall here follow.

CHAP. VI

they were sntended, namely, the wore |

difficult  parts of  Arithmetick,,
Multiplication,
traltion of Roots,but firft let me give |
yaf!

.Aﬁ Admonition copcerning Ad-
dition and Subftraciion.

a8

Whereas it was the difficult opera-

¢ations of Arithmeticl, which by the
benefit

Divifion ., and Ex- |

Multiplication by the Rods.

:"\ 1

‘EN Multiplying by the Rods
are to coafider (as iny mICTh A
- rithmetick) three Terms, Thingc ;
| or Nambprs VEZ,

! The "E{u!rwha md, which isifie
1 Nu rbcr tobe multzphcd
1 _

I
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2. The Muliiplicr , which is the

‘Number by. which the Aultiplicand

&s multiplied.
3. The Produtt, which is the

fum produced by the multiplying of |

the two former together.
And here note, that the Produtt
doth contain the AMultiplicand , fo

many times as there be Unistes in the |

Multiplier,

Thus for the definition of Aulti-
plicarion, now for the working there-
of by the Rods, for whichthisis

THE RULE:

 Firf}, Set down wpon your Paper
the Atult:plicand , and orderly under
st the “Adultiplier. 1t matters not
greatly which of the two given Num-
bers be made AMuliiplicand or Al
tiplicr, but it is ufual and beft to
make the greatelt Number AMaleipli-

sand, and the leffer Mlriplier: Thea
draw |

- you Multiplier

r Jeiting them down one wnder another,

(35)
draw g Line withyour Per under thers,
and baving Tabulated you Multipls-

- cand (or greater nmmber) lock whar

Numbers sn your Rods fland againft
the firfb Figure tewards your right

hand, and thar number which you:

Shall find wpon your Rods ftanding a-
gainft that firft Figure found in your
Tibulat, [et down under your Line
which you formerly drew wnder your
Multipl cand  and  Mudiiplier - And
baving [o donewith the firft Fign. » of
do [o with the raff,

removing every Figure one place move
toward the left bana, then thar which
went beforeit, asis done in common
Multiplicaticn, and as you fee in the
following Example. .
- Example 1. Let ¢ be reguired to
multiply 3496, by 489. Asif it wers

~sequired to know how much 48

times 34096 would amount unto.
Eirft, Sctdown your given Nomw
: bea:
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bars 3496, and 489, one under ano-
ther, and draw you Line under them,
as here you fee done. . g
Secondly , 3496 your Maultipli

g

cand being. Tabulated, and ¢ being

.7 3496 Multiplicand, |che firft Fi-
-~ «389 Multiplier, |gure to the
27968 e ol o [R YOur
PRORET e o By Sl ;_‘ﬂu]}{tzpher,
o0 v B, T 100K upon
“1?03.544 P"S"d".&- i« |your Rods,
e what fum

there ftands againft g in the fide of
your Tabulate, and you fhall find (as
by the Rules in-the the fecond Prop.of
the Fifth Chap. you were direted)

31464, whichis the Productiof 5496

multiplied by 9, whercfore fet down
tkis number 31464 under your Lite,
as you fee in the Example.: _ ;
~ Thirdly, Look what fum tpon the

Rods ftands againlt 8, which is the
fecond Figure of your Multiplier, and
' you

( plied by 48y,
| Produ&t

=l

I

(37)

(73)

you' fall find 24968, fet this num-
ber under the former, moving it one
place forward towards the left hand,

Faurthly, Look what fim upon
the Rods ftands againft 4 which jg
the Third Figure inyour Multiplier
and you fhall find 13984, which
fet down under the other, one place
more to the left hand.

Laltly, under thefe three Sums
draw a Lincandadd the three fums

| together, and they make 1709544y

which is the Produ@ of 3496 multi-

and this 1709544 the
. , confains 3496 the Multj-
Plicand, 48 times.

Preftife well this firft  Example,
and compare it with the Reds as they
e Tabrlated in Fignre 4 at the be:

Sinzing of the Bock, as alfo with the

Riles tn the Fifth Chapter, and you
may  perform  any  Multiplication,

- However I will give you one ortwo

nicre
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more Examples, and fome other
ways of M#!‘tipfica;iom

Example 2. Ler it be requircd to |

multiply the fame fuum 3496 by 261.

ISet the Numbers down as
lhere is done, then look up-

L

3496
261

5406 [on the Rods for the Pro- |

20976 ©@uct of 3496 by 1, and |
6@3;. EYou fhall find it to be the
912456 ‘fame, wherefore fet down

3496 under the Line
then look upon the Rods for the Pro-
ductof 3496 by 6, and you fhall

find it to be 20976, which fet down |
under the other number. one place

more towards the left hand.—A.-
gain, look in the Rods for the Pro-
duct of 3496 multiplied by 2, and
you fhall find it to be 6992, which
fet down under the other two.

Laftly, Drawa Line under them,
and add the three numbers together

in.order as they ftand, and the fmxi |
Q

(39)
of themwill be 912456, which is the

- Product of 3496 multiplied by 261.

Example 3. Lee it be required to
miltiply the fame number 3496 by
520.

Set down your Numbers ashere you
fee done---- Then becaufe the Ar(t Fi-

2496 gure of your Multiplier to-

520 wards your right hand jsa
“69902 |Cypher, wholly omit ir,
17480 [and multiply 3496 by 52
;‘g‘;,;;l—éonlyf, fo fhall you find the

Product of 3496 by 2 to
be 6992, which fet down: Alfothe
Produ& by 5 will be 17480, which
fet down under the other one place
forther, Then drawaLine —- and
add thefe two fums together, and they
make 181792, to the which if you
add a Cypher for the Cypher which
you omitted in your Multiplier, the
fum will be 1815920, which is the
Produt of 3496 by §7c.

Eample 4. Ler st be required to

mltiply
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multiply the fame 3496 by 7003—— | ther, and theic fum is 24482488
- Secdown your Numbers as befere | which is the Product of 3496 mul-.

and as you feehere done, Then ha. tiplied by 7003,
3496/ving Tabulated 3496, fee . Thus "have you four Examples in
7003what the Prodult thereof —Multiplication, in which are inclus
10488)is upon the Rods being | ded all the Varicties that mayatany
24472 ** |nultiplied by 3 the firlt | time happen in that Rule, wiz. Two
~——-——Figure in your Multi- | wherethe Multiplier confifted all of
- 24482488 plier, and you fhall find | Figures, as in the firft and fecond
it to be 10488, which fet down un- | Example they did. — Another where
der the Line Thenthetwonext | the latter place of the Multiplier con-

places of your Multiplier being Cy:
phers, make two pricks under the
~former number, one uuder 8, the o-

ther under 4, as you feeinthe Ex-

ample, or inflead of 2 pricks you may
make two Cyphers, -.- Then lock in
the Rads for the Product of 3496
by 7, and you fhall find it to be
24472, which fer downunder the o-
ther fom, beginning your nurnher at
the fourth place, or beyond the two

ther,

fifted of a Cypher.— And this laft
Example where Cyphers were inter-
~mixed among the Figures.

And thus much for this kind of
Muitiplication, but before Ileave, I
will ficw you

Another Form of

MUZTIPLICATION.

Pricks or Cyphers. Laftly, draw a |

Line and add thele two fumstoge- | Multiplication, which is the beft and

Whereas in the foregoing Form of

moft
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molt ufval, (only I infert this fol--
lowing for variety.) You began (vour
Rods being Tubulated) with that
- Figure of your 'Multiplier . which
ftands next your right hand, but there
1s no neceflity for that, for you may
begin with that Figure which ftand-
eth next to your left hand, and by fo
doing, and placing your feveral Pro-
ducts one place more to the right
hand, as you did before . place them
tothe left hand, thofe Produflts ad-
ded together in the Form they then
ftand, fhall produce a Produ¢t equal
tothe former.

Example, For our example we will
take the firt Example before-going
at the beginning of this Chapter,
where it was requiced  te multiply
3496 by 489. Set the Numbers
down as before in that firft Example,
and as you f{ce here doge————

3496 |

| (43)

i - 2466 (Then 3496being Tabulas -

| 489 lted, look upon your Reds

| "13984 (for the Product thereof
27968 |multiplied by 4, (which

; 3 1464118 the firft Flguredof your

T1-oncagMultiplier “towards your

-’ 1709544y l[;:md) and you fhall

find the Produtt thereof 1o be

' 13984, which fet down. ---- Seconds
| 1y, look the Produft of 3496 by 8
 (your fecond Figure) and you fhall
| find itto be 27968, whichmuft not be

fet down as in the other firft Exam-
| plebut as you lee itin this, 8 the firlk

Figure thereof mult be fot one place
| forwards towards the right hand,as in
| the other itwas (et a place backward

towards the left. --- Laftly , feek in

' your Rods for the Produltof 3496 -
- by ¢ your lalt Figure, and you fhall

find it to be 31464, which fet under

- the other two Numbers yet one place

more to the right hand.---So a Line
being drawn uader, and thef three
Numbers
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(44)  were made the Multiplicand or which
Numbers added together produce |the multiplier, of which I will here
1709544 equal to that in the firlt | give you a Prefident where the lefler
Example: And that you may the | Number fhall be Tabulated, and the
better fee the difference of the work, greater Number only fet down > and

I have fet them one by theother. - I will work it here according to this
- » | laft way of Multiplication, and ghe
-~ Asinthe As inthis - | Example fhall be as folioweth.
- firft Ex- Example, | Example, Lz ir g requived to
- ample, L muliiply 868437 by 3496, and let
3496 | 3496 13496 (the lefler Number) be T4.
v 2489 | - 489 | bulated.
. 31464 13982 | Let theT Numbets be fet as you
27068 . 27968 7 w4 ‘here I'ee,_ tien 3496 being Tabyla-
T 13984 - §I46y " < it [ted, b‘368“1 With tf‘f ﬁrif’t I;i%uri to-
S EaGL e 349 + [wards the left hand
170944 1709544 86842+ b Malipher,
One Example more in Multiplica- .| 27968 which here is 8 and
tion, which fhall be for: Advertife- 20976 pon your Rods find
ment and diretion, Lwill give,and | 27968  [the Prodoct of 2496
fo cenclude Multiplication. = 13984 |multiplied py~ g

I faid in the general Rule for |

working of Aulplication (at the be- |

-ginning of this Chapter) that it mat- [

tered not which of your Nnmbers |
| - were l

.

104 88 which is 27663, fer
2 4472that down. under the
13036055752 ~ Line
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Line----.then find the Produ® of | Other ¥ays of Mrfftfp!wttsm I
3496 by 6 the fecond Figure of your | co#ld have add.d, but thefe I effeem
Multiplier , and you fhall find that | S#fficient.
to be 20976, fet this number under - gz
the former one place more towards | -
the right hand.— Again the third Fis | CHAP. VIL
gure of your Praduct is 8 whofe Pros

dnct is 27968 as before, fet that un: D T ]/ I S I O J\C

der the other flill one place moreto
theright hand.—~—In this manner | . -
do with the other Figures of the| = @ - B‘y the Rods.
Multiplier, as 4 the next Figure, |,
whofe Product is 13984, whichalfo l'ASiﬂ Multiplication, fo in Divi-
fet down a place forward. ——Se alfo | fion there are three Numbers,-
the Produ&t of 3 which is 10483,i Terms, or Things required, viz.

which fet down.——And Jafily, of 5, J 1. The Dividend or Number to
which is  24472.—A]l thefe Pros bedivided.

ducts being fet down in theorderas | 5, The Drvifor or Number by
you fee them inthe Margent, ifyou | which the Dividend is divided, and,
add them together, the famofthem | = 5 The Quotienr, which is the
will be 3036055752, which 1s the ! Number iflbing from the Dividends
Produtt of 3496 multiplied by being divided by the Divifor; And
868437, the . lefler number being ¢his LQuotient doth always confift of
Tabulated. oo &, | fo. many uites as the Divifor is
: Other ’ | times
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times contained in the Divideni

e (49)

ther Fignre, [0 proceeding from.Figure

Thus much. for the D:finition of to Figure till your fl)mf ton be wbef{y

Divifion, now let us come to the Pra-
ctice Of it by the Rods, to perform
whlch, this is - .

THE RULE.  _

Tabulate the Divifor, ( mh ‘ch is |
always the lefler Numsber of the two gi- |
wen) and fet down the Dividend, and |
Jet the Divifor on the kkﬁ hand, and |

draw a ¢rooked Lizcon the vight “Yand |

fer your Quotient, as in common A-
vithmerick. Then look upon your Ta-
~buleted Rods  (always) for the Num- |
bery lefs then the Number. in the firft

Figures of yowr Dividends and. n!m*
Figure flands  againft thst Namber on
the edge of your Tabulet muft be the
Figwe yon muft putin you Quotient,
and that Number. you mft always: o
fract: from ther Figures of your - Biti-
dend ; and 10l vl vovsnindir  Gdd ans-

e

las by. the Rule -

ther |

mdcd
Ex;ample, Lt 3 be regmrrd 10 ds-

‘gide ' 1709544, by: 3496. Having
‘fabulated’ 3496.{et down your D\g

| ‘vidend, your Divifor on the left hand

| thereof, -and 13 crooked Line for the
Qucncnt on’ the right hand t;hereof'
jpreceding you were
diredted; and 25 you fee, do;.e in. the
Exampieadjoynmg :
And becaufe at your fielt fettmg
down of yoyr Divifor 5,496, it would
'reach (if it were fer under your Di-
‘vidend 1709541) as far. asthe Fi-
'gure 5,theutmve under'the Figure 5
make a Prick to,  intimate holy far 3 }ou
are gone onlip your wotk, andunder
this Prick draw a Line quite under
‘your Rividend, then js your Sum fer
‘down ready for work and rmli Ei)PCaf
1as here you é‘eo ; ir
Bl ':=.1;,‘uk°

3496?‘

j[l{f

D
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g e ¢ - 1 will the remaining numberbesriryg,
“3496) 17°9_54'4',( ~ +  —Then look among your Rods for
1 o ‘the number szvi14 (or the neareft
YourSum thus prepared, ask how 'y q 00 it) and the neareft lefs yon

often can youhave 3496017095, 411 Gog 14 be 27968, which ftands
look in your Tabulated Rods for | againft 8 in your Tabulat, put 8 in

17095 ,  which you camnot there | (0 "y ool T ot 27068 under
find, but the nearelt number .thﬁir? gu 14_(?,-' and (ubftract '22::9968 from
unto amongft the Rods, Whifh lls ol 31114, {o will there remain 3146,
then 17c95. (for you mgl " ";?Y; | which fet over head, fo is the fecond
take a lefs number) is 13984, which| o0 eon ended, any your
number ftands againft the Figure 4.in | Lo "l appear thus ol =
the Tabulat, wherefore fet 4 in your ; L
Quotient, and 13984 under the 3146 '
Line, ‘and fubftract 13984 from| Si1l
"1709%, and there will remain g111, -

. i s o 6
o is the firft part of your Divifion en-| 349 ) T7Ra 54 ( 48

ded and your werk will'ftand thus ; Jl s 13984
i T et i
3196 -_70954+_c4“- | #7968
o e 2 ' Lafly, Make another Prick under
13984

Secpl . : e the next Figure of y-our Dividend
?:;;'"l_'len make an;tfhe;;”g;:?g:; 64 tl}:! which is 4alfo, making the remain-
ke _Flgure y ’willi ing number to be 31464, feck a
. £3 . P D2 mong

|
f
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mong yamf Tnhﬁlated Rods for this
number- (or the “neareft” lel) ‘but

looking you fhall' find the very num

ber, againft which {tandson out Tas
bulat the Figuré ' o; fet'¢'in tgxe Qm-
-tient, ‘and“the’ number ‘31464 under
the Line, and Subftract it from 31464
the remainder which ftandsabove the
Line;and nothmgremwms, and, being
there is never-another Figure in your
Dividend , your- Divifion is ended,
and your work ‘will ftand thus, and

3496 is contained In 1709544
489 times, =1
00000 L
- 3]46 fd'c. b E P
i 31n gy o
Diviler, 1709554.3 letu:nt
3496 ,_"oo’
13984 - e
27963 2k
.,I.‘ £ 31464 . ;I r';‘_':{. '”
: ::"._h:pr u r-_; '}: J_" LY RE4]
i M Aﬂa!h:r

' ({58
e 4ﬂorbcr Example:,’' mi.a{ b}' a}rorher
LW@); of Div'fon:- -

Let it be nq:md to d.cmde

912456 by 3496, fet down your
' Dividend and Dm[or,drawacmohcd
Line for your Quotignt , and alfo
make a Prick under the fourth Fi-
gure of yotir Dividend, and draw a
- Line under your Dmdend {o is your
Sum prepared to be dmdcd and will
ﬁand chus, '

e |
¥

11 81—96) 912,456 ( L

T
2

Then your Di **1['01' ;496 being Ta-
bulated, look amonglt your Rods for
the neareft number to 9124 which is
lés ,and  you: fhall fiod -ic tobe
16902, againft which' {tands on your
‘Tabulat the Figure 2, fet 2 inthe
Q_lDthﬂt and this Numbzr under the
Line, and fubltraét it from g124,and
| there will remain 2132, to which
Sttan 8 D ¥ numbex
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number: add ‘the next Figure of your .
Dividend, namely §. and it makes -

21325, under which number draw a
Line, then will your Sum ftand thus

6992 ”
21328

neareft number to 21325 and you
fhall find 209776 to be the ncareft
number lefs,- againft which in your
Tabulat ftands 6, fet éin the Quo-
tient, and 20976 under the Line,
fubftracting it from 21325, which

main 349, to 349 add the next Fi-
. gure m your Dividend, which is 6
your laft Figure, and it makes 3496,
under which draw a Line, and your
work will ftand as here you fee,

3496

|
|
|
|
|
|
]
|
|

i
|
|

=2

“when you have done, there will re. | 34»6 the Divifor is

(55)
349]5) 0124586

“ oy
-

) A

B

6992 -
2.|3::‘.5 :

209706
3496

Thisdone, look amongft your Rods

| for the neareft number to 3496, and

Then ) émoﬁg your Rods feek the | YOU fhall find the exat number at

the top of the Rods, againft which.
ftands the Figure 1 on the Tabulat,
fet 1 in the Quotient, and fubftract
2496 from 3406, the remainder is
nothng,and fois your Divifion end-

ed, the work ftznding thus, and

contained in
912456 the Dividend, 161 time. -

3496
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&)

3496){..\9‘*24'56' (361"

: 6992 ‘

21335

_'. 20975 ‘ |
— 3406 !
o i sty DMqBA96 ol wotaity
8 Due or 50000 C e
" Athird Example veady wrought by
‘the laft and beft way of Divifion. 1
‘will only fet it ‘down ready wrought, |
“leaving 'the practice’ of it to yeur
el A o2 bl o
. Let it be vequired to divide
73020506 by 3496. © - o

s |

TE e my

3496

73026566 ‘the ! Dividend

s
Pl Ll sl
G
8l 31005, T
np 27968 4
30370
27968
24026
-4l 20096
3050

3050
3406

-

¥ pen B 1 W M
nop Vi £, G i
s =

This Sum thus divided, produceth in
the Quotient 20886, and 3050 re-
maining, {o that the Quotient with

‘Fraction and all is, ! :

20886 13050 ° Which , thews:
s | ’ :L 7 II'..ﬁ -'-33496- 3 o -\'.i‘-'-v: ) . : ¥ .

-

that 3496 the Diviforisco

ntained in
3026 he 1] 1, 20886
UmMES =@l 3650 femaihing,.

Dy This
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. T A(s9) 1' Gs6y
. Thit Example well prailifed, toge. 3t was the performance of working
ther With them before-going, are “fi- | Mualtiplication and Divifion by the
cient  inflruction  for_ any Stadiemt | Rods that was here aimed at, and he
whatever o and he that can perform | that can Multiply and Divide may

thefe need not defpair  the moft dif- | command this Golden Rule, wherefore
ficult that can be propofed. And {0 7 || will fhew you the nature or order of

conclude with Divifion.  placing the Numbers, and allo the

\ .. | manner of working an Example in
. S ' either of them.

CH:AP.. VI | The Rule of Three is that Rule.

o T ' which teacheth by having three

Concerning the Numbers in proportion one to ano-

B : - . | ther given, to find a fourth, which
fRﬂ!’f?f g 3 (,3]( ‘Tb}"ﬂ.? Cfhall be in ,proportion tothem alfo.
N T ; : | Inthis Rule dire? the fourth Nume

R . berwhich is fought, is to have th-

' fame proportiorn to the third, asthe

; go Idé’ﬂ _Ru!e, : i;qc%ndpbl;l Ember hath to the firft: As
: - | if the three Numbers given where

_ Both Dire? .ﬂnd Rwerfc, b ' 2—g—and 8, fay, aszigto 4, fo is
REF’P’T"C"L_ . 8-~to what? multiply 4 by 8 (that is

il S ERG AL A ) Bl O BT the fecond Number by the third)
*Y~ O Difcourfe of thisRuleat large  and the Prodod will be 32, which
were torun into a Labyrinthyfor | divide by 2 (the ficlt Number) the

w {1 it a s Quotient
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Quotient will ‘be 16, which -is the |
fourth Number in proportlon to the
third, as the fecond is to the firft
for as 4 the fecond Number, contains |
2 the firft. Number twice, {018 the |
“fourth Number contains 8 the: tl'urd l
Number twice alfo. .- .
. But in the Rcﬂpraml R;;!c °f|
Three, there the proportion is not as |
the fic{t tothe fecond, fo the third to | |
the fourth: But, ar the Firft is to the |
Thirdy fo is the ficord to the Fourth, |
As if the Numbers were 3, 4, and 6, ‘
fay, As 3 the firt Number, is to 6|
the third Nember, fo is 4 the fecond |
Number ; to what ¢ Multiply 4 the |
fecond Number by 3 the firft Num- |
ber, the Produt 1s 12, which divide |
by; 6 the Third Numbel and the Quo- |
 tient will be 2: for ‘as 6 the.third
Number contains 3 the firft Num- |
ber. gwice, {o 4 the fecond Number
contains.2 the fourth Number - twice
.falfm And in- this confifts | the dif-

ferencc

* g
HEE
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ference between the Dircft and Re-

ciprocal Rule of Three.

A Q_e{hon in each Ruie,
1. Id the Dy cfE Rules

If four Men eat two Pecks of Corn
in one week, how many Pecks will
[ferve an kmdr ¢d  Men the [.me
timé?

. -
Pecks Men, -
- 1 0O

-

Men
4

Mnultiply 2 the focond Number by
100 the third Number, the Produét
willbe 200, which dmc‘ﬂ bys the
fir(t Numbers, and the Quotient will
be g0, and fo many Pecks will fuf- .
-fice 100 men the {ame time.

2. Inthe Raciprocal,

If twelve men do any piece of mork_in
days,
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8 days, how many men wuft be im.
Ployed to do the fame picce of work ix
2 d‘;j.r _
- Day = Ma - Days'ﬁ""
8 ‘13" 2.

Multiply 8 the firft Number, by 12
the fecond, their Productis 96, which
divide by 2 the third Number, the
Qyotient will be 48 , and fo many
men will do the fame work in2 days,
foras 8 days is to 2 days, fo are
12 men to 48 men, e,

CH AP

| (1), |
e CHAR IX
Gftke Extraltionof |
' ROOTS.

£ He Extraction of Roots, which
? is the difficulte(t part of Multi-
' plication and Divifion, is expediti-
oufly and certainly performed by the
| Rods, forthe eafie and expedite pers
. formance of which, there are two
' Rods on purpofe, one for the Square,
| the other for the Cube Root, of which
' I will {peak; firft, Of their Fabrick :*
fecondly, of their Ufe.

Of the Fabrick of the Rods for Ex- -
" tratling of Roots. :

- Of the fame matter, andfbf the
| {ame length and thicknefs of- youz o-
oy : ther

Ay
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thej Rods, let there be made another
Red but thiee tidie§ the breadth of
the former , the Ivfcription onone
fide ferving toextralt the Square,and
that on the other fide for the Cube
Root, each of which are divided into

three Rows or Colums.
That which ferveth for the Square
Root , ‘hath in the top or uppermoft
Square betweenthe Diagonal thereof,
‘thefe Figures o-1, in the fecond o4,
in the'third'o-9; in the fourth-1-6, in
in the fitth "2-5, in the fixth 3-6 , in
the feventh 4-9, i2.the eighth 6-4,
and 'in ‘thé ninth or lowermoft 1-8,
‘which are the Square Numbers be-
-longing to the ning Digits. —
In the fecond Colume of the fame

‘Rod, in the firft Square is infcribed 2, |

inthe fecond 4, in the third é; in the

fourth 8, in the- fifth 10, in the fixth

‘12, in the feventh 14, in the eighth

"¥6,‘dnd ini thie minth 1@: ¢ =i 10

¢ Mit'the Jalt ‘ot third Colubie theré
" : are

| (65)

“are the nine Digits crderly, defcend-
ing, namely, f,2,3y415,6,7:8;9°
This Rod thus made is fitted for the
Square Root. - btz
.+ Thatwhich ferveth for the Cube
' Root, hath inthe top or uppermoft
Square of the fit{t Colume towards the
-left’ hand between the Diagonal
‘thereof, thef: Figures, o-01, inthe
fecond 0-08, in thethird o:27, in
 the fourth 0-64, in the Nfth 1225,
in the fixth 2-16, in the feventh
3-23, in theeighth 5-12, and in the
nich 7-29, which aie Cube Num-
 bers orderly defcending - {The
fecond Colume of this Rod contains
“thefe fquare Numbers, 1, 4, 9, 16,
-25, 36, 49, 64, 81, orderly de:
 feending, The third and laft
-Colume . of this Red bhath in it the
rpine Digits} 15 Ty 304 5% Gy Ta 8, 2
. orderly defcending alfo.

‘b This Rod thus prepared and :in-
- fcribed, is fic for extracting of the
B3 ; Square
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‘Square and Cube Roots, a Figure of
either {ide whereof you have at the
beginning of the Book : That which
ferveth for the Square Root having

‘the word Square written over head, .-

that for the Cube Root, hath Cube
- writen over head.

Thus having given you the Fabrick
and Infcription of the Rods, I will
now fhew you their ufe 3 And firft,

Concerning the Extralling of the
e Square-Root.

InExtrating of the Square Root, |

youmuft as in common Arithmetick,
- when you have fet down your Num-
ber, make a Prick vuder the firlt Fi:
gure towards your right hand, and fo
fucceflively under every fecond Fi-
gure, thenunder thofe Pricks, draw
two Lines parallel whereinto {et the
Figures of your Root as you find
them: Your Number being thus pla;
ity ce

#

f I (67)

.ced and pricked as before is directed,
.and as in the following Example you
fee done, you may proceed to Ex-

| eract the Root thereof as followeth.

Example 1. Let it be required to
find the Square Root of this Num-
|ber 12418576, firft, make a Prick
under 6, another under § , another
under 1, andanotherunder2, under
‘'which Points draw two Lines, 1n
‘which you muft place your Root, and
then will your Number ftand thus,

12418576

Take the Rod for Extralting of the
Square-Root, and look in the firft
row or Colume thereof for the neareft
Number you can there find lefs then
‘12 (which is as far as the ficlt Prick
in- your Number reaches) and glo;
H q
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fhall find 9,1 againtt ‘which.in’ the
sthird Colume you, 'fhall find 3, fers
-under “the firft point between the
- Lines, and ¢ under the Lige » and
ubftracting ¢ from 2,
-main 3, which fet over 1
-Your Number ftand thys 5 .

4

2, fowill
_a‘.f ket

*'3° -+ Then in the; middle
112418576 : Colume of your Rod
Lar v s abetween o and 3 there
g sk ftands 6, take there.
"9 - fore one of your Rods
9 s . s
“owhich hath 6 at the
top thereof, and Iay it upon your Ta-
bulat by the left fide of your fg:1are
Rod, then being there is 341 to the
next Prick, feck the neareft Number
lefs upon your two Rads yrand you
‘fhall. find the. nextlefs to be 324,02
‘gainfk which, “in the laft ‘Colume of
‘Your Square Rod ftands g, therefore
‘place 5 under your fecond Prick; and
Aet 325 under 241, and {ubftratting
fadl '

-there will re. !

~middle ' Columefand™

3

! .

| (69)

it from 7341, there will remain 16’
which fet over head; then will the
Sun’l.rapp;:ar.thus; i e "
Lridy et 3.0 @1 v Vi 25
-ﬁ;-.;u_s et And- in the middle
2=3'1 L, ¢~ Colume of your Square
12418576, . Rod - againlt this' §
- r_* *:vethere dtands 10, for
. 3-r§-. - this 10 you fhould take
l’%—"j, .. a Rod that hath 10at
3257 51 the top , but being
T e dhere s no fuch, take
therefore one that hath a Cypher, and

‘place that between your Square Rod

and your Rod of 6, ‘and change your
Rod 6 for one of 7, then hall you
Thusmuft you al-fhave upon 7 your
tvays'do when the|Tahulat one Rod
Number 'in thejof 7, another of o,

id" your Square
exceeds -10. * IRod, ' 7T
. Then looking upon your Sum you
fhall find: 1685 toyour: thitd Prick

ook therefore upon your Ruds fot'thé

9wigid neareft
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neareft :lefs Number,'which you fhall’
find to be 1404 , againft which
ftands 2 inthe laft Colume, fet 2 be-
tween the Lines under the third
Prick, and ‘t404 under 1685 y ‘and
fubftracting it:from 168y, and there

“will. remain 281, which placeahove,
fo will yourSum ftand thusy = = -

281 And becaufe the Num- |
© 16" . ber ftanding againft” |
‘" " in the middle Colume |
12418576 of your Square Rad be- |
© e+« tween 1404 and 2 was |

3§52 4t 4under your laft |

& W Prick, and take aRod |
325 . of 4, and put it be- |
' 1404 - tween your fquare Rod

. and your Rod of o} |
and becaufe 28176 remains upon
your Sum to the laft Prick. Look ups
on your Rods for the neareft Number,
thereunto, and y

_ . -t_you fhall find the ve-
ry Number i felf to ftand againft the '

. Figure -as follovveth:

r (71)

Figure 4, fet therefore 28176 be-
low, and fubftract it from that above,
and there will remain nothing, which
denotes the Number, 12418576 to
be a fquare Number, and the Root
thereof to be 3524, and the work fi-

nifhed will ftand thus ;
|-

PR

C0000
281
16

3
Square 12418596

- 3.5 2 4 Root.
5 _
5 325
0 14C0
28176

- ThisSum had it been wrought by
that fecond way of Divifion, which I
fhewed in Chapter 77, it would ftand

Square
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' ; {(72) | |
Squate 13418576 '( "3524 Raots

-
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b

If at any timeyon lock for the re.
mainder upon” your.Rods, und you |;
cannot find it there, you muft then *°

place a Cypher between the . Lines,
and proceedito ‘the next Figure, as
by trying this other Example which]

* have- inferted far -practice w;ﬂ} aps

PEALZy, o

S P et Bfi'.’”."t""w:
R e P S S T | e il
i .i g 5 §— L |
S Yeriee mu P it s
plegt CERAOVEET PR R T 17
-

i ol 2% Aot her

i ! (9"' L ’«I'- e
el 256 L
= '2049 “op
P Cochergg8r v
- 's4Bosoq -
 CHAP: X ot o

‘ 'ﬁ)::arm‘ng the Extrattion of the. .
Cabe Roo, s )

i b 3ol olor 7 i F " .
el .’I‘,’H‘-‘vl'e is fomiewhat more difficul- "

&y 0% Extratting of ghe Cube,
K E then
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then of the ‘Square Root. .. Where.
fore (before I come to Example)
Iwill deliver the manner of the Ope-
ration , together with fuch Cautions
as are to be obferved in the perform-
ance thereof 3 All which
Iy follow in this )

 GCENERAL RULE.

Cube Root youpare to Extralt, andun-
der the firft Figure towards she right

band make a Prick or Foint, and fo = [
under every third Figure towards the |

left hand, till you come. ta the end of :
f . ﬁr-m_'d Rod (BT Rads)

your Number, Under, thefe Pricks
“draw two Parallel. Lines, (as you did
in_Extralling “the” Square  Root) be-
" tween which Lines yos are'to place the

Fsgures of your Raat as you find thew 5

— Then beginning - at  the Figure (or
Figures) of the left hand Prick , and

going forward. tewards the vight Yand”

Eatrait (by help of the Rod for) Ex:
iy ; 1ratling

tratting

(75) |
the Cube Roor) . eheir Root

‘or if the true Nuwber be not on  the

immediates '

| and note

Write down the  Number whofe | -
: s | Root foundy in the head or top of the

Plate, then the neareft lefs, and pla
cing this Root, (which meucr exceeds
one Figure) besween the  Lines, and:
ander its Point, andtake its Cube from.
the uppermoft Fignre, which flands be-
fore: (or leftwards) of the firft Point,
the Remainder above.

Seroudly, Keep the Triple of this

nf the
one the

bead of the Rods, and apply lefe-
Wards of the Cubick, Rod, and the re-
rs'ght—tmrd:, the
Cubick, Red being in the midf between
them, and out of the left band Rods, and
the Cubick Rod together, pick or find
out the Mulriple, - (or next lefs Num-.
ber) then the Figures preceding the fe-
cond Point, which write apart ina Pa-
per, and note its Quotdme over it3 Wi-
moft right-hand Figure, and write the
S Asth E 2 Square

Rods, and triple the Square
ame Root, and fet this Triple

-
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Square of < that ~ Quotume: lefs-ward,
Trom.the Quotume :'-tQﬁif, even fm th‘::
order as you find them in your - Cubick
Rody and ander cvery feveral Figure
of this Square, - Write . thein M!:ipiu
found vightwards, even. Jich  as'the
Figures themfelves do flhem. So thar
every Maultiple. may
gureor Quottme | then add together
thefe  Mdulsiples  crofs -Wife, and take

eheir fum from: the Figures foregoin
the ﬁwﬂd.-__ Paint, and. write :hcg'x?f

mairider - over themy but write the
right-band Quotume before noted uy.
Arr the fecond Point betweer the Lines,
fox the [econd Figure or Quotumwe. of
the-Root 2 And. Jo is performed the
Operation of. the: fecond. Pointy which
Yo waft vepear . through -the Severat
Pointsyeven to the laft, . . .

But in the. practice by this Rule,
you .may . fometimes be at a_{tand,
wherefore to this @ ENER. AL
¢ RULE

end under ity Fi. |

[

|
|

I
i
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‘RU L E (that there may be no ob-

ftacte) 1 will ‘add thefe” two CAU-
TIONS.

I. CAUTION.

But in all Opérations ard Points
it multbe obferved, Tharsfuo Adni-
tiple (no mot the leat of all) found
“inthe left Rods, and the plate, may be
Jubftrafled from the forcgoing Re-
mains, thena Cypher (o] muff le
put. under that Point for .the Qito-

‘twmey the Remains being  wntonched,

vand aviding asbefore. |

"L CARTION, &1 ika

.K:r\'-_"-_.\ .
_And if the aforefuid Sum to be ta-

en . away,’ cannot be taken from the

- Figures going  kefore its Point, the

[maller  Multiples  muft  be added,
which the next wpper Quotumes in the

3 Cubigh,
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Cubick Red do fhewin the Rds, whoft
Suniwmay ke taken away therefrom. -

_EXAMPLE
210 of the T

" Cubick ~ Extrattion.

-ber given, whofe . Cube Root you
- defire + Setdown your Numbery-and
-point* it, (beginning at 7 the laft |
Figure towards the right hand, and fo |
under every third Figure) and draw |
two Parallel Lines under it, and it |
will ftand in this maner; ;. ‘

Ly
L |

-

o ..F-
2
o

22022635627
e, Gheeaieidmen iy -‘::' bt

. : T
N ” R ¥
R o N 16 R ! ’
W ¢ + & B
WeLh b S Y pre |
Yok 0 O e Mot |
AL %) FRA e i LY “\
| agcent oy " e e :
(1 LY “‘;S—)- g Bl
. - 3
A )
Look |
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< Liook in your'Rod for the Extra-
&ing the Cube Root, for the near-
eft- Cube Root of the Figures of your
given “Number {landiog before the
firflt Point towards your left hand,
\“tiarnely. for the. neateft Cubs Root of
| the! Number * Iéfs’ then 22, which
' yourfhall find to be 2, which fet be
770% 40 | tween the two Lines juft under the
S figlE Poin, and it Cobe (which s 8)
“2%Num: .. fet under the-Line, and fibftradt it
' from -the Figures above the Ling,

namely from 22, and there will re-
main 14, which’place orderly above,
then willyour work ftand thus, and
the work cf your firft Point finihed. -

4

¢ HOIYlg Dt 9 b e 8 .‘ .
otrn 2622'63i56°277 jul oo
spivr bmy Bl peyess
e
]
E 4 Secondly
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- Secondly, For ithe finding of the
Root belonging to the fecond Prick,
triple the Quotume or Figure which
is: under ithe firft Prick (namely 2)
and it is 6, find. therefore g Rod
which hath 6 at the head thereof, and
lay that -Rod by the fid
bick Rod towards the right hand,

then triple the Square of2 (which js |

."4) and it makes 12, which found
among the Rods, place by the fide of
the -Cubick Rod towards -the  left
hand Rl SR .

Then' from the Rods which lie on

Cubick Rod, and
the Cubick Rod'it felf, find the nea-
reft leffer Number then the Figures
ftanding before the fecond 4 Prick ,

‘namely, lefs then ‘14022 and in the

ninth place-you fhall find ‘11520,
whichwritc.w.nkjfm-. —
vhdosid "t Ly H

in-

e of your Cu:

| (81)
' in the Margine, and over " ' 819
' ¢ the laft Figure towards ~——o
the tight hand (drawing 1529
firft a Line between) fet 6
 its Quotume, and by it 48
\its’ Square 81, in the ——
' fame order as you find 16389

 them ftand in your CubickRod.
Then write under 1, its Multiple,
‘which is fhewed right-wards againft
‘1in the Cubick Rod, and is the fin-
gle Figure 6, and under 8 write the
Mulcipiethat it fhews right-ward a-
. gainft 8 in the Cubick Rod, whichis
48, and thefe three Multiples fo
‘written crofs-wile below the Line,
‘and added ‘together (as in the Mar-
‘gine) dot prodice. 11638, “which;
 bécaufe they ¢annot'be taken from the
‘upper Figures ‘fanding before the fe
cond Point,’ namely from ‘14022, the
‘Number' ¢ “tbefore  taken) is to'"'beé
_ rejected, asbeing too great, and ink
 ftead of of 819 (by the fecond Cau-
oY : tion)

[
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tion) the next higher:Notes if the
Plate are to be-taken; which are 648,
and the Multiples that thefe do fheuw,

namely the O%tuple among the left -

Rods, which is- 10112, and the Qua-
druple among the right Rods which s
. 7648 - 24; and the:Sextuple: at
. =—=—<.rmong" the - right " Rods

o112 1, which is' 36, being added -

{ir24 = o crofs-wife . (asi in the
130 - ;Marginc){- do - PTOduCc

== 13¢952, which, fubftralted |

1,39.5 2 from. - 14622 1(thei~! Fi-
gures' ftanding:-before - the " fecond
Prick) there sremains ~o for the re-
main of: the fecord-Prick, and let
-there be taken ' for!the Quotume of
the: fecond Peick,-theright-moft of
the .chofgn.Eiguges: 648, which is 8,

which- place under-tlie ofecond Point |
"~ between. .the: Lines 3 {ois-the fecond [ |

,&gdcmﬂﬁi.:x??(i;;t: MR TG 0 O

Figure of 'ynquxifioat-fpundg
work will

- -usO bizoost od3 yd) 18 1
{aois

ax_id' ;yqur;

79

o iu bgiil

' the

- right fide of the

bl
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o 2790 o Seal
14 | A
22022635627 )
: {
J 2 8 'y
SR B .

'_Thir?c'ig,r:jput the Triple of the pre-

‘cedent Quotumes (viz. 28 between

Lines) which is 48, being taken
out of the Rods, and put themon the
Cubic Rod, fat;d
et the Triple of the Square of the
lg‘.une 28, wgich may be found to be
28 2352, which taken out

28 of the Rods, and place on

the left-fide of the Cu-

;;‘* bic Rod = !?L_I!d of the
784 Multiples on the left-

hand Rods, and the fim-
- ple fingle Figures upon

!

(.62 352) the: Cubick Rod::(thc

leaft
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- leaft of which being 235201) there :
is none fo little that may be fubftradt.
ed from the Figures belonging to the
third Point, namely from 5063 5 ¢
Therefore (by the firft Caution) the
Remains abiding, or continuing as
they are you.muft put a Cypher un-
der the third Point, for “the third
Quotume belonging to the. third
-Point: And thus the Operation of
the third Point is accomplithed, and
ithe work will ftand as followeth ;

S O fran

ha . , IPE i e oFed 3 VLY
biis  BRI09005 4 % 4 8 Ay
SRR 5. L Rl S S R
wd 0220226358627
WS dRI IS (%en "un 7
= LS R 43 AT ¥ ' (..- ke
rrry e M. 8 £ £ : T
-.n,- .'__-,': " ['.;.'I- 1 sdiF awd :'_:..--.-__ :
S0} it 32 obii8hal -y g
34.} A:‘ :J lL‘ r -:_ e a. wfand kB
sisl 5l & migihey el
il hrggde o

uo:Fourthly’, Set the ’I‘ riple-of the
Horegoimg ;-Quommes; (viz: 280)
i which

-

. the Square of the faid
" |Quotume 3, whichis;

(85)
which is 840 on the right-land, and
the Triple of the Square of the fame
280, whichis 225200 - :

on the left-hand, and 280
‘the Cutick Rod be- 280
tween them; Then out ~———— —
of the left-moft Multi- 22400
ples, choofe that which 560

is next lefs then the Fi- e
gures belonging tothe = 8400
‘tourth Point, namely L m
70635627 5, which is. 23 g 200

this 7 0o 56 0027,

which ftands againft 3 ontheTa-
bulat , wherefore write this Number
703560027 upon Paper as. in the
Margine, witha Line over it,and fet
over -the Line the, - 03
Quotient 3, over its w——
right-moft Figure,and . 7 e 5 6 0 027
7560

9, left-ward: thereof; . 70635627 5
and the Noncuple found in the right-
RER ™ hand

L]




(86)

1

hahd Rods, which is 7560 write un!

der g, let thefe two Multiples be ad-

Advertifement.

ded as inthe Margine, andtheSum | JF any Gentleman ftudious inthe

will be 7a635627,which fubftracted
 from the Figures foregoing the fourth
Prick, and there will nothing remain;

therefore let the right-moft of the

Figures of 93, viz. 3, be placed un-
der the fourthand latt Point, for the
fourth and laft Quotume of the Root,
and fo the whole”'and perfe&t Cu~
_bick® Root of thé given "Number
122022635627, is 2803, and being
nothing remained, it is a perfect Cu-
bick Number. The like istobe done
in other Numbers, butl fhall forbear
_ to give youany more Examples,there

b

Mathematicks, have or fhall have

+ occafion,for Inftruments thereunto be-

!1 longing, or Books to fhew the ufe of
 them, they may-be furnifhed withall
| forts, ufeful both for Sea or Land, ¢i-
- ther:in: Silver, ‘Brafs, or Wood, by
 Walter

at the Crofiz Daggers in

Hj}:u
| M, Fields, next'door tothe Fopes-
besd Taveren;, where they may have

all forts of Maps, Globes, Sea-Plats

- and Mathematical Papcr, Carpenters

Rules, Poftand Pocket Dyals for any
Latitude , SteelLetters, Figures ,

- Signes, Planets fi :
falling out in this all the varietythat | foﬁablé Ritei or Afpects, at rea

at any time-may happen for the Ge- | .

weral Rule:and the two Cautions be- ' AfiWﬂ{/emeut.

fore premifed are here made applica- athesiatical Collections

ble—to- Pradtice’s-wherefore to this | 1VA TrauflationsinTwo Parts.FﬁJnnc:
- ,T;cgu[g:fox_'..the R;ie,f?nt..l.l;w-ﬂ! put % | the Original Copiesof Galilews, and
- !—‘31‘?‘{ i1 R L’::T:".','- o ':f.‘ .“.a.-{i'i 2ita Dl . Otth Famous MUdefﬂ Au[hgr; By

e ; Themas Sali:ﬁ#ry, Efq; ?

LiAtaed |

An End.
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Pp 4l.x5. fo r Figure I.r.Fz?um L.pbL1o, "
-.fnrbe L Oep.o7. L 11 for 65010 53':.‘

: ; 2 Inches2; -
: P 1, l:zm%: léread % of anInch,
& L ofan Inch {
: .p 13 L'13. deleforp.gas.l- 18, -for Fignre 1.

" Square Cube, p. 17 1. ult, for Figurer. ,F.r- \
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