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CONARTRUCTION AND EPECIALITIES
or
THE # HEMMI'S™ BAMEOO SLIDE RULES

Adiusting Fiote

Wood Slide Rule.

Naithe ! Side o Role is0an instrumentused for sarious
complicated  calenlations: by the aid: of its logarithmically
graduated seales; @ @5 reediess to say that absolule accuracy
of ‘gradustion is an essential point of the Hole) The hodiyof
Glide Bule Hes hitherbs ean made invarisbly ol seasoned Tiand-
prood- auch astmabiEans ol Beoowood, bat, as the wood wHually
Eetida to warpspariy or whalls even it a stightdegrae on
account of change ol tempersture and humsdily, 55 & natural
conseguence the smles A, 5 and 0, suffer [oss of exactness
which iz vital to the Slide Rule. This deficit & common to
all wond slide rale amd can not be aveided by any treatment.
Comgtruction of “ Hemmi's ' Bamboo Slide Bule,

It hes lomg been fecnznized bysspeciibsis that bambon,
wihich jrone of JEL:;:_I_”:!-:, '\;;|_'5.rg|":i_.=l_| P:‘ﬁ:l_l,r_:&. i rwelb ssasnned does
rigt sheink o lenpethen - under - any change of atmospheric
remperature.

Hammi's Tambos Shde Bole wrag indeesd desieneo with this
poink i view, (The body of the/Bala i3 taken frome mature
Dambao which i well seazoned and fresd from preasy matlees.
Ax 35 sean in the above section the npper and the lower scates
are compeaed of tao pisces aod the alide Iz of four pieces of
such hamboo, csch pisee beimg. joined o the other with the

¥

solid part otside Tha upper acale is connected with the lower
by the celliloki‘ahedt with nerrow eroove in the middle, and
alzo by adjusting place affthin Aldminium,. - This il will he sean
thik the-Dody-of (e Buleciz not of one solid pices, but congists
of several pieces joined togerher with mechanical skill.
Characteristic features of * Hemmi's'™ Bambios Slide Rule

1. Aeccornte and nmon-shrinking.

The surface of the Fule is covercd by perfectly seasormd
celluloid sheel, and the upper scalec iz entively separtated from
the lower by the adjusting plate.  The ingenuity of constructinn
by which cqual balasce iz acquitsd) and the special nature of
Bamboo, combined, remove the probability. of warp, twisting,
shrinking or lengthening upder any climate or homidity,” Thiz
feature is snore Pemarkabls whth Lorger roles,

2. Ewvennc=a ond smoobhness,

Bambon Slide REule docs not absorh damp, =0 the slide
rocres always willl eqse

Movinge - the slide just g Little “is - generally Tound difficolt
in case of Wood Slide Rule but Hemmi's: Barnboa: Slide Rule
does entirely away with this difficulty, and the sikle will move at
your will, swhich Wood Slide Bule can not attain dis countries like
England and Japan where humidity is far mere than average.
3. Adjustment of Slide-proove,

If the movement of the slide is fop gl oF too loose, draw
it ok, hodd: the upper scale withiyoure right fngers dnd: the
lower scale with vour left, pressing slightly inwards or outwards
as the ase may fequire, =0 that the width of the sToove kS
adjusted o suit the | slide. . :
4, Tristinctncss and accuensy of grodontioon.

The Hemmi's Bamboo Shde RBule &5 gradusted by, the
marhinery devised sfter our long year's experiénge, and the
arcuracy and  distinctness of Cpraduation, as well”as- the
superiority  of construction of is slock, are what we belicve
we can really be bosst of,




TREATMENT
OF
THE * HEMMI'S " BAMBOO SLIDE RULES

The Side Rale should alwssys e kepl o dey, cool place,
stoctly svoiding. the damp =23 well as the divect ravs of
the sun.

If the Shide Rule has to be ased in g damp placs, or if
the Slide ddees not meve with ease. it is advizable that
gorme paraffin or vaseline is applied to-the  edges of: the
Slide and the proowves ol -its *_j{l_lil’l{'."‘-'\.. The offenar the ii::-l_:l'-i-'
cating, the hetier the result

T the mowvement of the Slide i3 too loose or too =Hiff, pull
cut the Slide, held A scale with vour right hand and D
seale with wour lelt, pressing sliphtly inwarls or oubeards
a5 the cise nay require, so that the width of the Slide-
proove may be adjnated.  The thin metal plate fized to the
back of the =hde Enle, and the pasrow seoove in the
middle of the bottom. celluleid plate are provided for this
adjnstment.

Staing on the surface of the Slida Bole can boe removed
with rubber eraser, or rag moistoned with petrals Aleahalic
golution must be avoided as it femds to dissolve celluloid
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1. What is the Slide Rule T

The Slide Eote i an instiument that may be gsed for
=aving time and labour in mast of the calculatieons that oconr
in practice. DBy means of the alide rule, one exim el solws
with # =ufficient degree of accwracy nodonly all manner of
problems involving  muitiplication: and division such s pro-
portion, squares and aquars roots, cubed amd cube roobs) Bk
also complicated alpebraic. and drigonometrical  caloulations,
without mental strain and in a small fractions of Ehe fime
required. Bo o work them out by the uspal figoeing: . Fog this
reason, theslide tule haz now become iu-i‘uiap-eﬂar:hh-\. L sl |z,
busines men, merchants, enginecrs, swmveyolrs, drallmen of
eskirmaters,

2. How muech education is necessary ?

Any one whoo has knowledme' of ddecimal - fractions: can
learn beoouse the shide rale.
£ How long will it take to learn ?

Onlycaboat half o hout will e sufficiont forran average
person L leasn how 1o nge the Hemmi's: Bamboo: Slids Hile
by carefully’ rending this instructions. But such knowledgs
alozme will mof hels kim much tof realize the meric of (the Ruls
unfess avcompanied By constant practice, ao that the users of
Hu Rule are recommended’ toll repeat S pravtice ankilowall
soguainted with it Short time keendy devobed o the siody
of gtz n=e will epable him to manage the Boale thoromiah’y, amd
hoe wrill Ty =urprised Cat Cite handiness:,
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DAGRAM ILLUSTRATING THE READING GF
THE GRADUATIONS OF THE « HEMMI'S ® INSTRUCTIONS

BAMEBOO SLIDE RULES : FE}R_ THE USE OF
e THE * HEMMI'S ™ BAMBOO SLIDE RULES

CHAPTER |

[Hfiere e e P~ Ephis THE “ HEMMPS > NORMAL SLIDE RULES
I B = B = = _
i i L:l'-"al*_*:-_j? ) B Section L. How to Kead Graduations

== i \ %IJEM?‘TE_:_I:; I E On the face of 3 allde role, youw =ee fow scales, A, BI, L&
::E ,; m"t_—i-___:‘ #_Z-I'_‘f: E aredl 1F and ‘on the beck face of the sliide, you zes thrce :;.ca:E!R.
;‘__—: | :::_._E““EEE* “';;= i N 8 L and T. Of theze scales, a'k,ll'i. € and 1} are {or :rIIJELlp:.EE-
:JEE i} :E_: ;: EI__I;% ;’.‘=-_$:-. a_r%; tion; division, squaring, extraction of a El;!-".i.aI-B.ﬂ'l:ll._. cil |.1'.|_l;{1

;EL” 1 “Ej-m;f_:'r_ﬁ | E:ﬂ J:__—‘I' - arnk extration of-a ‘cube roof, T and' 8 are for t!'ﬁﬂnl'-"-:lll':tl'l"et'-
';-:__:._::‘: I :;.J:- "LJH? e = :_hr | functions, & sine and a langent respectively, -i'tl'l.'i L for |,|:|;::..l.-
F - ZF E‘;‘_EEE Fgﬁé SRR I rithms, Maburally on the slide rules for beginners, the scales

; wé- ',:u E = T ' on the beack face, 8, Liand T are often I."I.EE-'.:l'l:lll';."lL'l'l-. T
2 |_-. = J-IE ::E_:.- ; . I__., ...... : '_L%\,:"‘" | The greates importance in. waing o slide rute 13. t['!.f-
' L: i ié %f = 'n% L IE|L : reading: o The : accuracy i reading !.".1..1;.‘E|Jw ~L|'-E.! a-:n:u:av.:; _m
| B e bt e _EE‘ = L2 == i) caleulation: Hener the practice-of ‘a slide rule is the practice
“E. me— || EESE -'g' . ! of its resding, ;

e I:a::_—_u*h | | :,: e | (M these scales, A and B are exactly tl':.-: same and soare
""E-_L wl:_;.::‘: o I : £ I ¢ and D, To begin with A and B, you will resel 1 att thcl J-e:;:L
: Fig o= I 1] == | 5 5 - : o o the-Tipht
ugl:_::l:: ﬁm:ﬁ u:—-—_': == b P | enel of ‘the scale, and en ilﬂduall‘:‘ & ?. 1 ----- : II? t !:au:l.'r_i.:ﬂd

i "E'_'—IJ'E | i | | I 1 At theicenter, aouvead 10z then (ko the 1L|;-;g1t.'_.r_.1,:| wi 5
f:-_"i_ i '”é;:_ﬁ"‘_J ek 33 3 ' 20, 30, 40, until yow come Lo 100 at thesright end: The
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subdivizions represent each, either Y, or ¥, or 'L of the
atlrdivision, just lika those on-any rule of the decimal system,
The only tronble for beginners woull be the unequality or
varistion ‘of divisions ; but they will'overcome it after a little
Tractice.

Repoating the explanation, read first the large division,
then the subdivision and then the lesser subdivision: these
threse figures put topether in order represent the- dicit value
of the point on the scule, A peint betwean lines, or a point
that 15 npot marked, i3 Lo be read by inspection.

For examples ten points, (1 (20, (3.0 L L1 are taken on
A B oand €, T scales ((see. Figl 11 (11 ot A B, 5t bel read
G U e - N ) s H vl S o e e 4 o B PR e
203 G)...on € D feprebent 415, 342 234 982 1
respectively.

MNote the divisions on © and D sealesaf &1 5 slide rule are
exactly the syme as those on the left half secion of A and B
of a I slide rile

ﬂl_‘l:rl-& ;!_'|_|r|:'-"ii_1|':i.r.:-:|'.|5r

LIC  means the left index of the C acale.

RIC. mesns the right index of the € scale,

LTA means the left incdex of the A scale

CT15 | meeans| the center incex of the B seale

LIR means the left findex or mark on the back face of
fhe rule

RIE means the ripht index or mark on the back face
of the rule,

Section 1T, Mulliplication

(1) Multiplication
Rule 1. Sef LIC orf RIQ somctimes’ to the multiphieand

on 1Y amainat the multiplier ‘on € read the proalct on m,

through the heip of the hairhne.

Examplé  abhxb=175  (See Fig. &)
ot BIC to 3518, aysainst 50 read 1701K

Fig. 2,

RBule 2 Take two simple Teadings one nearest to the
aunitiphicand and the other to the multiplier, the praduc nf
these aimple numbers must be very similar in ponctuatioe to
Lhe produst sought for

Exampla A5 = L=1T5

As'foe the digit value, wou can get cxactly o the same
wiy a8 in the previous example. Take ) asthe nearesk simple
nunber to 85 05 3 simple enough as ibis  Multiply S0 by
05, and the prodoct 15 must be very similar to thiat sought
here,  So the result must be 175 instesd of 1.75 or of 170,
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spare 12 & the broadest ; the next broadest is 2—3; then 3

4 and =0 forth,  The space I0—200 05 just ogoal to that 1—
2; M—3to 21 Ec & So the vight Balf of the scales iz
fuat like e 1r=ft. The ends are termed indices: the left ane
iz the left index aned the right one the right index. The
center or the bisection of A or I¥ i3 celled the cenier index
of A o B respechively.

The geales C and I are like A and B; cnly the readings
that start with 1 ac the laft end &30 the others, procecd
until they reach 10 instead of 1000 at the rvight end. So the
reculings o not repeat themselves a5 they do in A and B.
Aoy space on Coand iz just doolile ks corresponding space
on A and 18, so it s divided mmove accurately than the other, so
that o e resd ‘o calonlbte with © and - more accurately
than with A and B, -

The whole length of Cor I 1—10 s ealled one Iogearithmic
umit; and that of A or B e logavithmie uaats; 1—10 being
cme and I0—1H the osther.  Each logarithmic’ unit is disddad
inke nime large divisions; and cach: laree! division s divided
infe: Ak sub-livisions, Mo subrdividing marks are lettered
except (those betwesn ]l and 2.on € and Do Yek g0 are o
read them' 1, #3000 bo follosars the figures - of Jarge: divisions
The fiest subdivision following 2 i3 to be read 2.1 and! the
gecnmed 2.2, Seo The suledivisions in 5—a&, 4--5, 5—6, &, are
to he read in similar ways,

Eagh of these sub divisions i3 divided into lesser divisions
—anrre ol thiem into ten, others infa five and still iothers into
halwes, acconding fothe length of the subedivision,  The Desser
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Note: You could employ A and 1B in place of € and D;
Lt the result thos cobtained must be bes accurate 23 A and
B are of haif sized semles of O and 1N

Example T i=18175 iFim. 3.

Imaging &x2=16 bv heart, the peodoct of 7.5 and 2.5 must
not be very far from 16 Then set RIC to 75D, against 75 read
15751, and the answer sought for must be 18.75

2.5 10
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Tig. 3.
(27 Continuons Malliplication

T multiply three factors, first multipls two of them, and
then mouliiply the resalt by the third. Thuos vou can multiply
as many factors as there may be 2l in one continuation,

S5 420 L2 ] =3 (K
Het IRIC 1o 251, apminst 420 st the hairline on L

Fxample

Here wou eould read: on TF the prodoct of 35 280, but you
need net doso.  Cooon to e nexl task at once.

Set LIC to the hairline, ageinst 21C read 30900,

l'or punctuation, 4 200=03=3200 So the answer of

this example, must e 3060,

Vaon can do continmows mulbiplication o this sy with
pither €, D or with A, B; tut some shde rules such as
HEMMT'S £50 or 51 have zn inverse scale that cnables you
to multiply three factors at onoe,  (See Chapter 11T, Slide Bules
with an Inverse Scale and a Cube Scale)

Eeparding the punchstion, the way of its determination
a: explained i Chapter VIL is theoretical.  But it is not very
eazy to follew; once wou make it entangled, you can not
find out the end of the thread.  So the method above explained

should he adopted as the simpler. The marks +-_T e

or Q+1; & that vou may find on a slide rule, or digl and
indicaler on a cursor, are wseful only for the old method,  They
are rather obeolebe now

Section III. Divigion
(1) Division
Rule 1. Sot the divisor on O to the dividend on Ih against
the index of O that falls on the rule tesd the quotent on Th
BAR=h5=15 T
First 3-~5=15 by heart, and vou lnow that the angwer

Fxample

tre thia problem is not very far off 16

Just as vou see in Fig, 4, zeb 550 to B251), apainst LIC read
15T Amd the answer must Be 1S

Mote: Division on a slide rule s exactly the rorerse 1o
multiplication : and wou can do it with A and B as well
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(=3

ESO) can of course 'do them one by ome and contmisation - hat for
rapidity there B a simplar way. Youcan do both maltiplication
amed division at ance. (Such instances ocour. very often anrd
ot st dearmthe method ab vour fingers end

Baample 2% 10 " (Figs. 5, 0)
L]
_ T "'!- { Wt i
o s ] |=I'.?'-: ':'I'i,ix-' i_r‘"':l-:r;.“ I'L'_I ':- HJ 1w “;M
(2 Coplinnens THviaion i "-. PRI R | P ey b Y VR
A division of Two or more divisors 35 done thus St the L —'F“L;II'JW_I- 'IJ tlfi‘tr-qdijllhIl‘l*ThI -'TFTFEH‘II : Il:f'Lllh_l
fivat’ civisor to the dividend on 13, =t the hairline at the indes 7R = < -._¢-. T AT
of C that happens to fall on IV, move the slide =5 thet the
secend divior oo © comes under the hairline, against the index Al
of C that heppens 1o fill ‘on 1Y read the amswer on D, Fig. B
Example  2703+5=138 3 (7
For punctuation 3-+-345=2 and you know the answer to :
this' problem must be' 2 number with an integral part of one
place : : At o e
Set 3C (o 270, put the hairline at RIC move the wlide so .ff';' il il “'_' B
that 50 comes wnder the haitline, against TIC read 18 1, 5o .-. _c_ ,:, ,H :I E'J. Gl 1T
the answer is 1.8, Bl s g g 17 I

Section IY. Mixlure of Multiplication and Division

1 Mimtire of Multiplication snd Division

When multiplication and division are mived fogether, von Fig. &
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We shall employ A and B for practice’s sake, though we
citroof course dhe it with O and Ias well:

et BB to ZA against 30B read 10A.

Fig. & shews that 6B is at 24, and Fix § shows' that
the heirline is ab its final position.

| Bl o R : '
Example iy =204 (Figa, 7. &
o ; 133=03 - - 5
First caleulale _‘:IE v and” teen multiply E for that

reslt,
132 [A)

————” "'.—
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Cod 96B to 132A0 pul the Tairlineg af 321, (See P T

hiowe e slide sa that 2B comes under 152 hairline, azainst
SR read 2MA (See [P B

Firally for punctoation J-}TT}E—'HS. and the answer Lo
the problem must be 204

(2] Proporlion

As an instance of the mixture of multiplcation and divizion
there i= proportion to be dealt with,

Bole & T order to solve g:b=c; 5 sob o oon Hotoe & oon
A, and against ¢ oon Boread x ond A

Example Go2d=8:x Ans 38 (Fi W

Sap 51F to MA, against BB rescd 3A. For punctuation,
504 i o be as Brrcoamnd the answer must be 384

The slide rule can solve 2 group of proportions 2l at once,
when the ratio-of the first and second terms 5 consant.

Ixample 524 15 the ratin of the first and sscond terma,

common toall the following ratios. What is the valog of %
in cach?

B x=14d s e 4 Ch
5= Gl Tl =57
0: F=4 Bt x a=255R

Just az the provious cxample, et 0B G 244 pab e
hairline one by one at 3, 459, 82, 77 532 nnilY and the
answers- 144, 216, 432, 384, 37, 2558 can be obftained on A
respedlivals. i

When the proportion is inwerse o ibois o the Torme of

- (o g 8
Fro=xie, pat —5-

i —=x amwd youl can caledlate i by IV,
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But when veu have a group of inverse ratios &8 ¥i¢ when
a0 b i3 conslant, same other meazure should be takem

Rule 5 To solve a group of inverse proportions, put the
lirle inverted aowd go on similarly as Role 4.

Exarngple There is o jobfor 5men for Pdays. In how fmmy
davs ¢ast 3 men de the job?  Abso Tow many days witl 8 men
falke to do the joh? Ang's 117 days and 4.38 days,

Hawva the alida inverted, set GI8 to 7A. With the help of
the hairhine, acainst 3B read 11.7A and also apzinst BB read
4A. 117 and 438 in dawvs are (he answens requived. (Rel,
Chapter 11, Slide Roles with an Inverse Scale; especially 4

Trowerse Proporibicn

Qaction V. A Snuare and a2 Sguare Root
1% Bguating
Fule 6. To get of, put the haicline at @1 and read ati

under Llse hairling.

(Fig: 200

I =T A) P=nia)
T i

4

L T

i Forid I
| T A A0y

e R
i =% AL b i

1
[ e

; Finlat P
A I ||.|'.."i':l-':r:"'l!'l.l"'.l:'-"!':!'l:l-l'h'n
[ ] i e 1 |_;=

e A i s A
L R (D)
Fig. 10

With , the help of the hairline, read 9A acros: A 9 s

the result. il ik
(2} A Square Root

Fule 7. For the punctuation of 'a'aquare oot I the first
useful digt of N efifrasssd in the centesimal scals, be s the
nth place on the lefthand side-or on ‘the righthand side ol the
centosimal point, the first vseful digictof VN in the degimal
armle i at the mth place on the lefthand side or onothe right-
hamd aide of the decimal point respectively.

Rule B The punctuation s read "z left™ or *# rght!
acenroding as the first useful digit is at the sth place on the
lefthand side or onthe righiland side of the point respectively.

Fole 9. When the first vseful centesimal digit of & be
lezs then 10, ¢ & Lo be taken on the Iefthand s:;a:t_i-:-n of A
and if it be more than 10, a s to be taken on the righthafl
section of A,




For exsmple 25826 or 025826 s of '3 left,’ and so &5
17ERAER.  USH26 or 25,8260 is of "2 left,” and sois VESHLA.
The digit value of 35526 is 1607 a3 it is caleulated out on
the lefrhand sectan of the slide rule: and the real valne thereof
iz 160.7. The digit value of 125826 & 753 =s it is caloulated
out on the righthand ¢ection of the slide rule; and the real
walee thereof is 75.3.

Further 000085 or 0000650 i= of "2 right” and s0 B
OI0EE  As it iz calenlated out on the lefthand section of
the slide role, the digit wvalue of the square root i3 256, and
the real value s 0.0256,

Qeetlon ¥ A Cube and a Cube Root
‘17 A Cube

Fule 10, To get the cube of & zet one of the two indices
of 0o g on IE against @ on B oreed & on A

Example | 1A4*=2.Tdd , (Fig. 10)

Sat LIC {0 1ADY, against 14E read 2FALA,

2 A Cube Root

Rule 11, For the punctuation of a cube root, if the first
useful millesimal digit of N expressed m the millesimal scale,
he at the #ih place on the lefthand side or on the righthand
gide of the milleaimal point, the first useful digit of #°N in
the Jdecimal scale 3% ab the #mth place on the lefthand side or
on the righthand zide of the decimal point respectively.

Fole 12, If the first useful millesimal digit of & be lesa

13

than 10, & i5ito be taken on the icfthand; section of (A ;6 0c
be betwesn 10 to 100, A is to be taken on the richthand
section of A if it be more than 100, & iz to be taken on the
leftdgenel sactinm of Al

If 'the first millesimal digit of M he less than 300, the slide
shall be projected  ont to sour fights it bBe more than T,
the slide shall Be'projected loat to wour lefe,

Rule 130 Put the hzurline b & oo s stake 1 Rale 13,
shift the slide 3o that the reading aon” B under the hairline is
just equal o that on'TF against one of the indices. of G,

1,726 0Ad
: = : | = L=t
A I % a4 | 4
A ¥ JR i Ll Iili ||
- L |‘.|. I ] |'d' i
z
i ) |_*-::I+I-:- it Ee B
: ErTETIIE BT | T PR AL L 18k i Lret & Ll
I".'IJE:Lt: L :l:| . '-ﬂ:!l 2| III-'E.'; .I :{*
R ——AL ‘- K
| i
12 [0 12 {B5)
Fig. 11.
Example  #1735=12 T 113

By Ruls 11, v71726 must be of "2 left."  As-1<710 1,726
i to be taken on the lefthand section of A, and the slide is
to b projected ont fo vonr right.  Pot the hairline at 17264,
shife the slide =oo that the rq::_ﬂ:H:tg.:; an B oander the haicline is
just equal to that on D against LIC. Then it i 12B that
coames - under the hairline, wrhile T30 faces LIC simultancously,
S0 12 must be the result.




apelion VIL  ‘Triponometrieal Fonetlons
.‘.:Ifl Rineda

Fule 14, To get the sine of a given angle @, 56t 4 o0 5
on the back face of the slide to the mark at the cight top-casd
of the back of the rale and roard sing on B against A As
for the punctuation; i i of 1 right . when sing 5 betwesn
106 ann:i- 10 s B, and dt s of 22 nght 7 when sing iz botween
10 and 1. That iz theswhole, length of B shall be for Lara
places ; e IR s 100, which, &5 the gire, of 907, and C1E i=
0.1 which 8 sin5™5 and LIB is 001 or sin0734.
Lindet=053 (g 15

Faxample

1

Project the slide to your right 5o that 275 comes fo the
ripht top end’of the back of the rule,-RIR, and read (0538
against LA

(2] Cosines
The ordinary glide’ rule has no-scale on directiy “for =
endine 7 but taking advantage of
|::v|_15re'=.*.'iu!:$l:]-"'—.|.i:l
have the sine of the complement angle of & and it s cosin.
(3} Tamgents ]

Eule 15 Ta el ihe ngent of g jgiven aogle o, 82t & on
T on the Back face of the slide to the mark st the right. bagle
end of the rmle, RIK, and read tand en © sgainst RITL

UL O U EU TR LA FRE
R L L R
- e bt q

T

tanT R = (0L1286(C

Fig. 13
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A for the  punctuation, alweys take RIC as 1 or tands®
tristead of 10, aridd LIC a5 0] or Gnghdd instead of 1, the
whole length of © being only tor values of 1 right.”

When wou have to find many different values of sines and
tangents) turn over the elide, put it in the pormzl position,
and wou have sine and tangent Lables themeselves hefore yoLl
You can read sing on A against any @ an 85 and alio tang
on D against any & -on T, without moving the licke.

Examp'e tan7720'=01886 (Fig. 13)

Tury cver the whole slide Tule, set T 200 T to the mark
At the right Bottom end of the rule, BIR, 2nd read 12360 against
BRI, And oi2Es is tandeEl

(47 Oiher Frigoonametricad Functions

To get cotangents, secants-and. cosccants, the following
formuliase fos convertion are taken advantage of.  The formulae
are

T (e e,
SN

Firsl take the tanment, cosing and sine of o and then gt
their reciprocals, and wyou will get cobe, 2ece and COSeoT

respectivaly.
Section YHI, Logarithms

(1] Laogarillitgg

When a=10¥ we gay & is the logarithny of @; and we

148

exppress the faet by doge—=x) From this Soirsewe lave

fom L =1

bog 100=2

Atk R =

In general, the loparithm of & number consists of)two

parts ! the characleristic or the inteeral part and the mantises
or the decimal, portion.  What the slide, rule mives iz onlvthe
mantissa,and the characteristic can be had easily b inspection.
The chorscteristic iz b-less than the pumber of figures of the
origingl numbsr  preceeding the degimal - poant.. Thus  the
characteristic is 0 fora number of nne place; and 1 for a number
of twoo plwesiaml 3 fort a number of four places. - Andcy

a4 4 ? (] o [
L E s e hing
I .'I'_:ll:'! :'I1L'|'. 1l |||"'.q;=r
] - x A
sl T - i 1 il E
i peat e L TR B L iy
th ;"‘I'!".'I Tt ‘:*r,'r—.rfrr“*f"'r,’
2 2 1
b :_-EI'."J'.EH"“EII

BT T

o e L sk it !'::..

?:'!'ll_'ii:l':ll'::.:l""..-: vk i b b T
: 5

loge 135 =0 1306 (LY

Tig. 14




CHAPTER i

The Slide Rule with the Inverse Scale (Ch;
and the Cube Scale (K)

It is of construction shown in Fig. 152 s only difference
from the ordinary slide rule is (hiat there iz the inverse szl
CL in the middle of the slide, and the cobe wcale or the
millesimal zoale K at the bottom of the rule The former
acale s grood for the caleulation of a fumction of thres factors
and also for inverse propovtion, &6 while the latter is very
velluwable for the calculation of cubes and cubc roots.

l.'.rtl-l:1:|:-o-""|'|-

1 W aa
1

PR e e, T S | *

i v % 7helel i
. T T

TR E =g
.. ‘I i I [ L. E . =3 &

(1] AMuoltiplicadon and Division

This slide rule &5 mainly foc a function of thres factors,
yvet when il s uzed lor a function of two factors it 5 entisely
treated ke the ardimey slide rolel

Example  3®L5=x2=20 (Fig 1R

St 30T oo 51 and against 20 read 3.

Example 8522343 -—250

Set 230 1o B3I, appainst 42201 mead 8581,

Fig. &

BB ILTE
Exampls 185 =216

St 32CT £ 12500, pgainst 180CT read 216Tx

Wete: With a slide rule with Lhe L1 scalc, make it a
rule to employ CI and ¥ for multiplication, and € and D for
division, and you can get rid of the fronble of " resetiing.”

(2] Imverse Proportion

With the ordinary slide rule, you bad to inwert the alide
i oeder to -solve inverse proportion with Toany unknowin
quantities. Put with this ¢iile mile, you can entirsly disperse
with the trouble of inverting the clide, becume €I i G
inverted.

Example  There iz a bk for 3 men for 4 days; how
many daya will 2 men take to finish the work? Ans. 6 days
(Fig 17 |

Sat 30T to 4D, against 2CL read 610 The answer 15 £

daya,




=122

Eeep the slide at the normeil pesibon and pepd 123N
against 25Tk

Example  lop: 3.8=13

Keep the shide gt the normal position, gnd read 13241
a;;n:msi AN

Exampla

(2] The Elfciency Scale

The efficicncy soaks B iston the bottom face of the groowe,
on the top side  There is the marking 10 in the middle of
(hhe scale: then on each sideof the “ 100" there &3 900" “ 80"
“T0, &e, The righthand section of this scale is for electric
motors, wned the lefthand section of the scale iz for generators.

Examnple 1. Thereis 3 generator of 200 K.Y, that reqoives
an input of 28 HP. at full load. What is the efficiency of the
gererator® Ans- 97, (Fig 25

St 28 (LT on khe lelthand. section of (B), ingtead of the
righthand; to 20° 6. A, and read 97% B at the sharp adge

5755 {E) W (4]

|
1 i
1 i
~E - - —— i
R B g R A i -"1..'---%%'&&. @ S 3T
ENRTIIO T e -
T

aa e - = = YT e T
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e i |
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of the metalic point of the slide, which is on the Bottom face
of the groove of the rale . 570 B the answer.

Example 2. There is'a motor of 33 KW, input and 44 HE.
cutput. What i its eficiency 2 Aps. 3512 O 20

Sat 1 HP. on the Tafthand section of B to 33 KW, on A,
and read B51le: Foat the'point of the nyetalic hlzde

Mote: The ILE, here i meant the French horse poweer
“ile ehewval " oand coreesponds V36 watts

The efficiency scale in' oo ald alectcisil enginesd’s slide
rile 35 gredueated oo the besis of the British linsse  power
ST M-l fupe =746 watts, instend of the meteic horae power,

The gaugs marks 736 on the scles A and B are con-
sagquently 1o be changred to 746,

Therefore; the Examples in the text are caloulated by one
ol electrical ‘enginecr's slids rule az follows:

Example 1. Set 28 HP. on the lsfthand seclion of Bito
2V EW.on A, and read the answer $5.54 on I at the metalic
edpe of the glide
BE1% (F)
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riumber whose first neebul dimt’ justfoliows the dectimal point
has for ita characteristic —1 which s lexpressed by T by
convention; and so the characteristic 52 for 2 number whose
first wsefal dipit 15 at the sscond phece following the deeimal
prind

Rule 15, Ta gat the logarithm loga of @ 'mamber &, set
LIC tow 6n Ly turn’ over the whaole sBde’ rile, Gl ‘against
the mark on the right end of the rules read loge onla

Eorthe punctuation’; the 'fivat, useiul fipure in any reading
an-the' T soabe wioeph the ficst 1= 5 1o be at the very place
ﬁ_':”_-:_:-l.i."i'-:]; the rlecirmsl ;!l-:_‘:-h'nL Aaud the characteristic shall be
determined Tar inspection.

Example log 135=0.1303  (Fig. 14)

S LEC to 1ASIE turn over the whole slide rule, and read
01303 on Lo against the mark at the righthand end of the
rule.  And R1203 iz the very logarithmsought for 135 which
has only one figure preceding the decimal point.

Seetion IX., The Cirenmficrence and Area of a Circle
17 A Circle

Tt 5 well known that hetween the dizmeier, Id aml the
circwmference;, P of a circle, there i5 a ruole, P==31416x 1N
The constant 3.1415 whick is the ratio of the circumfcrence
to the diameter; 15 nsually represented by == In the shide rale,
there 15 amark = on each of &, B, © IF scales, so that vou
could have the lenpth of a cirele whoss diameter in known,
T Viee Versi

(2] The Area of a Circle
Petween the aren, A and the diameter, 12 of 21 circle, there
is = relation

A=Zpe (o)

or A= (ﬂf_f’rﬂ"%}-

On & shice rule, there:ia o marking at 1128 with the Jetter
ing of 650 if-yoniset the pdiameter; on C. e ons Ty then
wonl cam read the area, A of the gircle on B against LIA:
- (A1, The Volume of a Culinder

The velume of @ cylinder, -7 can be had. by

RIS
T d,{D':-f

where & is the height of thecylinder: or
L s
S zot the diameter on © to ¢ on Iy and resd the wolomes
7 on B against the height, £oon A& Sormebmes yod will find
T on A off B: on such an oecssion take cu in place of ¢ and
Ao all in a0 AImiar nEan
{4} The Side Surlace of a Cylinder
The aide surface, @ of a cylinder is caboulalal b
e Il

oL Q"ﬂjﬂl’.llll =

1 Tu L ! i
TPt 11c1'=—|_:—. then GF= -‘:-M- Ty the slnle rale, There s

the marking of M on A and B. 5o seb M oon B apainst L2
on A, and against L oon BB oyou can rend £ ot A
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Fig, 17

(3 A Cube and a Cube Kool
The calcalation of a cube and the extraction of & cube
reot with the ocdinary slide rule is vory troubicsome, but with
this slide rule with 2 cube zcale K i wery simple
E'.Ican'n[;‘ e A | L .
J:':'.E“]'.l K a0 !t-'a- normal posikion, with l‘.hE: help of the hair
line, read 27K against 310 withoul T moving the slide,

(L P ok =4 0]

Pk | SRS W BRI T AT - 5 R
m;ﬁ- Aalaiey £ DAL T Y. Y 5 raaele pdened
|ﬁr.uil|r&rxq@_;l'al "' —
-
=27 (K) 64 (K)

25

Mote: When g iz of one figure preceding the decimal point,
read the result of ¢ as it is on K; when of two figures, a'
on K shonld be made 1000 limes, &

So AN =27000 - and 3006 =27 (K, (H)

Example = ¥8i7=4 [(Fig 18}

Resd 4D “ggainat BIK with the help of the hairline

Motes @ is to he differentiated exactly as explained in
Chagter T VI, (20 84,000 iz 'of fwo milleximal! digits, dmd a0

T B R =4l




CHAPTER il
Electrical Engineer's Slide Rule

The elacleical enginesr’s slide rale bas, o adchition te the
seales an the cpdinary slide rule, Ioglog seales, M and ™
thereon. Also it hes an efficiency scale B and a drop scale I
thereon inside theproove-of the rale. Uheso facilitates. daily
caloulalions for elecirical enginesrs,

T T

o L o =

y :
| sl
e

(1] The Lop-log Scales

Twa of the lopdor seales, M oand M, make a sct. M which
is placed at the top of the rule is graduated for the range of
1.1 to 22, and at the bottom of the ruie there i N which is
graduated for the range of 24 to 100K, The value of &=
FTEAE ar e walue of the base of the natoral logarithnm
in each of M and N, is to coincide either with TID or RID,

These scales are for the caleslation of o and §70; and
thew are for the range of 1.0 fo 100K,

Exannpde 1.30=148% {Fig. 200

Set 10 to 1AM, againsl 150 read 1482M.

15
Fig, #.
Note: When the wvalue of * on.C falls of M, have a
resetting and got ¢= on N instead of M.
I-"'TEI— 1212

EIG (AT

LR 1] s
bl Loy 1y
i+ .-3-—&-_‘ -_-qua'- i.-i'r:.'..;

- |?':||I: CiEl !'I\-'F'f%l—'l."'_f-_—_}:h" st

Fig. 21 4 1G]
4 ol 7
Example 121G =1.'|.§|-E (Fig. 214
Lot 40 to 216M, apminst LIC read 1.212BL which g the

HTEWET .
Mote: The loglog scales are good for caloulations on

eompound Interest, though they mive only round numbers.
You can also gel & and logex very eagily




Example 20 Set 44T, onthe lefthand  ecction or B fo
EW. on A, andivesd 333 on E at the  metalic' edpFe of' the
slido.

(31 Mol(age Deop Senle

In an electric eiccwib shown in Fig. 24, the distawee bebweom
the menerator aid the foad 35 Lo The wire i of f Sqere
Tt in cross seckion @ the clestric current.is. I amperes. Then
the voltawe deop in the whole ciecnit, iz

Dk

Ly T v

e T A

apfm———

_— -

2

1 =m

I ﬂ'llll'_lﬂn.

Load
e o T T S =
Houree

.

Fig. 24.

The scale F in the groove of the rils i for facility to
pateulate the voltage, T is taken on A, and the center of A
ir COIA iz assumed to represant 100 Amperes. The section
aren of the wire o and the distance L are taken on B, For
g, CIB s for 100 square min. and for L, CIE i for LK) m

Exampie The distance iz 50 m, the section area of the
copper wire i 30 sg. mm.  What i5 the voltage drop when a
current of 45 amperes i runming 2 Ans 261 volts, (Fig. 23)

k4|

R {4

T (B
Fig. &5
et LIB bo 454 and place the hairline ab 8B 7 neove the
clide and =ct 3B and rezd 261F at the sharp Dlade of the
roelalic point
(4] Marks for some Conglanes
On the elecirical enzineer’s slids rule, there are marks,
At 287 on both A and B. It is the consiuctance of a copper
wire pf 1 sg. mm. in section and # m. in length and it reci-
procal ks the electeic resisbance
AL T8 on both of A and B It &5 the number of watls in
a Frepch hiwse power.




Az

K. om the right end of A, is the abreviation of Kilo-
watl=.

A on the vioht end of I, iz for horse power.

Eat 101F or CIN to 7OGA, and assinst =0 meny kilowatts
o A read the nomber of orse powers corresponding the BWs
o B

Three Hairline Cursor,  This slide rule has a runner with
three haiclines on it The distane: batwesn. the center and
righthand lines cooresponds ¢; or 1128 and that between the
center and the lefthand lines 736,

CHAPTER IV
The Rietz Slide Rule

Fig. 26 shows the Rictz Slide Rule. It has its svales in &
reformed order; The fundamental scales, A, B, C, D have
auper-graduations in red, by which you coulld avoid resetting,
when the answee wonld co o litthe off the main acales. The
super-graduation is also very pood for caloadations of a drcle.

Da the beck face of the slide there are the fangent scale
T. and the sine scate 8, and the sine and tangenl acale (3. & T

for lesser angles than 6 deprces,

Fig. 2k

A, 15, D in the Agure are the fundamental seales; Lois
an eui-divided scate for loparithms; CL the inverse scale; K
fthe cube seale.

The Ise of Additional Scales. When the result that you
um Ak 'hﬁ';_.pm_q to be ;l_i:'::lrl'_-," critical, you alten I'EI-'I_Uil'E rosotting,
becanse you could not foretell which side you are to project




kgl

out the alide. Buab with this slide rdle with  supec-pradozted
gcales; wou eotald swoid GE

Example  1A*ERE=1058 (Fig 27

Set LEIC 1o 18D, apminst SR80 pead 10058D n the super:
gradoaticn of 0 on the right

Example (L09x8.37=114.2 (Fig. 23
Set LIC to 1L0SD, agrainat D.8C road 11424 off BREA, by the

help of thae hairline.

1162 [A)

R pacay : A
R e e ey e DD
] - u LA et B L
1 ¥ 2T
raiTi s e ol k] e 5

105 [
i, 27
:EJ-CEHH[I[E o O TR ,,.E'-ii':. 25]
Set RIG to 720, against BR3C read 992 n the super-
graduation-of Ik on-the -lefthand,
13500
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Tig. 29,

Example  (TEXLEF=953 (g 30
Set RIC to 74D, against L25C read 953 A off LIA.

1

953 (A _
’ i

PR
T

T
e | n

Example  What is the arca of a circle whese diameter
i Bft. > Ane 5025 a8q It
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The sine and tangeat of a small angleare noariy el 1o
wrch dither, - The (8& T acale iz on thisibaais, and - for tho
sine and tangent of an angle less than 6% It givea by fir
sreater accuracy then cither 8oor H

Exzmple tand"2r=0,0582 (Fig. 3L

Turn aver the slide rule, set 372F to the mark at the nght
and ol the rule RIR: then on the frent face, read (05820

Sef LIC 10 81 against the laff eclrame and of e duper-
craduation of I read GOE5A

Yo conld =3 well dothat in ghis way: st ‘the right
extreme cnd of © to 81, against KIE read 500254

i1} The Ioverse Scale [CI)

This scale was explained in Chapler T 35 i 15 only identical
with that mpmnst HTTL

Example  sin2®6=00864  (Fig. 32)

Like the previous example. set 27055 (8 & T 1o IR, amwd

against RID read 00364

2] The Sine and Tanpent. Seale (5 & T
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T it i e
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Mote: Fer the panctustion of a trienometrical function,
the:fivac mseful s digit of  Che reatlingg & Just afber thes decimal
point where B or T s emploved : and (GE izab the second place
after the decimal point where the (8 & Trecale iz employed.

3 To Get the Togarvithm of & Given Number

Thiz alide rule hea an equi-divided scale’ Loon the front
face and you can get the logarithm, of a given number, a5
Tollows = —

To get log.d, read doggd on Lo against. A on Dby the
help of the hairline.  For the punctoation, LIL: s logd or i,
ansd BIL &5 logm A0 or 1.0,

Example gl Gh=05516

Pat the hairline at 3561, and resd O5LIGL The given
numbct k33 but one usefnl figure in the ntegral part, snd the
charactenstic of this loparithm s 0. 5o the answer to iz
example 15 L5515

4y The Hed Line Surplus Scales

These sce penerally  wsed in comjunction with the thres-
line curser: for delermining the area of a circle from the piven
dizmeter.  The middle cursor line i3 set to the diameter oo £
end the area of the circle read off on A umder the lalt hand
ling of the cursor, without any moving of the latter. This
methoed s easier than sctting the slide fo the zign O,
moreover the red Hne scales permit of reading outside the
ephare of the standard Black gm:lualiq;n:,-., thus frequently
avoiding troublesome reversing of the slide

CHAPTER ¥
The Slide Rule with Stadia Scale

This is 31 very hendy siide mic for a swrveyor that wirks

b the vpen fields s See i ad.

—m i _l.'\-w'_:?{_\-.'ﬂ-; e g i
B . Py LT g
f\:a:.'n.u.l.T_.!.'._-‘_"-:o\:._.-.r_.- L e Dty .:Ai‘:a-

Tt has the ordinary logarithmic scales C and Iv the equi-
divided seale L, the square scale A, an Inverse sguare scls
1A, the cube scale Ko Tt has also Stadia seales M, and M.

On the back face of the slide, it thas the tangeat scale T,
the sine scale 8 and the 3ine tangent Seale (B& T

By memws of Stadia Scales M, M. the slide ruls gives
the departure and the Iatitude for a atadiareading i &n
anple. The stzdia roading i always Gikencon 0 and the
angle on M, or on M. The whole M; and the eft haif
seclion of M. are for the departure, and (he right half section
of M, &z for the latitude aod the result you aim at, ia
invariably given om G

Example  The stadia reading is BIS f, and the angle is




]

12230 - what are thedepasture and the Iatitude 7 Ans, 113.6.1i,
and 313t respectively.  (Eige 240

113,610

12750 Ma 127300 (M)

Fig. 3t

=ct RIM. to 5350, against 12°30° M. on the left half saclio
of ‘M, resl the departure 113600 Keeping the - slide as §
i% and shifting the hairline onby againge 12730 on the. righ
half section of M. rend the [atitude B13C,

Motes  The stadia scale on . the ordinaey shide ruls has itg
scale dividal on the basls, 4 ripht angles =360 but of /1
some other glide i rules have: e basisz 4 right angles =40
irmtead of 3607,

(1] The Cube Scale [K)

Tt was explained thoroughly in Chapter T1 on'the Shide Hule
arith the Tnverse Scale, the Cube Scales Thiztslide Tale has
encirely the samue o,

{2 The Inverse Saaave Scake (TA]

Betwoon this and A, you can:/get the reciprocal of any

number.
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Fiz. 35,

Pt the cursar at 1254 and roarl thersunder DOETA.

Mate: The cursor iz =0 deaipned thal Foun should alwais
amploy the righthand haline on the plass, (Tht CurstT o
the 20 shide role, hiowever, ia different, You shonld emgHo
the middle hairline in the glass)

(@ The Sinc-Tangent Scale (5 & T)

Thiz iz eeactly the same as that (8 & 1 owhich wwas &

piuined in Chapter IV, Ristz Clicke Tl
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CHAPTER VI
Three-Line Cursor

It iz quite the same 23 the ordinary slide rule, except that
it lias three haiclines,

: ST, Tt
; -% .xﬁ;té?ﬁ%;. i e

S L

T

o

Fig. 54,

Eaor explanation purposes - denominzbe the thres lines 207
“0%and 1" fromdeft too right © Each of the three lines can
beemploved a5 well 8z the hairling: on the  opdinscy cursor,
But when they work in cooperation, they acs more uzeful.
S e At thes midway botween - 27 and . 2 1.7
(L1 The Area of a Cizcle
The advantame of the cursoe B to give the ares of a circle
whoae diameter s given withowut the trouble of sctting the
glide,  Sek the haicline, “0™ to the diameter on TV and  resd
the aren on A umder the hairline ™ 2% instead of "7 You

mielii as geell take © 1" instead of "0 only then “ 0™ muat
" i

13

e taken for “27 To the diameter on. I} you ¢an put sither

vt gr 1" hut you can not put "8 " inskead.

Peversely wou cancalso get the diamater out of a miven
arca of o circle. Set either Wt e 0" o fhe area on A,
anid road the diameter on I} under S0 or U P respectively
To the area’ on A, youGan Set eitier 5 FER o b el
can not st © 17 insteal:

Example  What is the area of a circle whose diametor
g 53 0.7

St the hairline "0 to 53D, and . undes IEua hairline
read shieares 221 AL Ans 221 =0 [k

Fxample ~ What is the diameter of a circle whose area
& A5 =q. anches?

Cat the hairline "2 to 3854 under the hairline "0 read

T, Ans T inches.
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CHAPTER VI

Various Technical Examples

Aren of a Circle

Set. the: right hand 1of the alide to (L7854 on the upper
scale of the rule (this pomt iz marked by aispedial lineh | Set
the cursor to the diameter on the lower scale of theslide and
read the arex on the upper seale of the rale

If the threeline cursor is ot hand, set the middle ling of
the cursor to the diameter o the Tower scale of the rulé, and
readithe aren onithe upper zeale of the rule’ apainst the left
hand line of the cumsor,

Circoamtercnee of o Circle ;

Set 710 on the slide against 226 on the rule, and against
the diameter on the rule read the circumfersnce on the slide.
Ratio of Cylinder Arcns

Set the smaller dismeter on the lower scale of the slide to
the larger diameter on the lowrer scale of the rale,- and read
the ratio on the upper zcalé of the rale over 1 ps the 2lide
Ohm’s Lowr

Uaing the fermula of Ohms Law, O—ER. set & on tha
elides o & on the rule and read C on the rule against T on
the slide,

Geametrical mean

The geometrical mesn betwesn fwe mumbers = ab =

found by setting £ on the slide to o on the upper scale of the

ih

rule; and reading ¥ ab on the fower scaleof the rale apinst
b oon the upper scale of the alide

rdinales of Indicator THagrama

Iizing the ordinary formulz of & rectanpgnlar hyperbola,
= Iii . invert the slide, and =et T on the slide to & on the
lowrer scale of the rule. Against 5o the original lower acale
of the shide (the upper since the Inversion), reacd P on fhe lower
scale of therule.

Kinetic Encrgy

sing the ordinary formupla .I'-:'_.I:?=l;;i, whers F=ile
weight in s, V=the wvelocily in fect per sccond, and Zg—
f1.4 {London), et the cursor to I°on the lower seale of the
rule, set (44 on the upper scale of the slide to the cursor, and
resul the result on the upper scale of the rle shove T on the
upper acale of the slide,

Flotting Surveys by Co-ordinates

By means of coordinates a aurvey toav he plotted writh
vase and acourecy, ancd any ermor in calculation will Beocon-
fined to its own particular Incality. and neot carvied through
the whole plan as & the caze with olhier methodes:

With - slide rule the tedinus praliminary calcuiationa
which have always been a drawback to this mel hod)  can be
computed with ease and. despatch.

The length of 2 line being known, its departure may e
found by placing the angle onthe scaleof shes <557 apainst
the index mark on the undérside of the rule, and reading on




45

the glide under the length of the ling on the upper scale of
the rule. By taking the complerment of the angle the abscissa
i be found in the same manner,

Cogt per ton of Coal

The slide rule iz speciaily useful for computing the Cost
per ton wh ich &re wsually calcutated &5t collicrics” every woek
of fortnight. In order to divide a certain number of tons into
any number of armounts of money with & view to ascertaining
the cost per ton in pence, Sot the dividing fimare: on the slicde
tn 240 (the rumber of peoce in one poundl on the role, and
oppesite sach of the amounts on the slide read the cost- per
Lo cn the rules

Thus, if in 2 colliery producing 6000 tong of coal per week
2150 in spent on timber, the cost'of that item per on af output
will Be found by placing 6000 on the slide against 240 on’ the
rule, and reading the result (5,20 d) on the rule above 130 on
the alide,

The rezult may be expressed in percentages by placing the
total ot per tonon Use slide opposite 100 on the rule, when
oppesite ‘each of the iterns on the slide the percentages may
Tie read on the robe.

Cord of andArc

Pliace half the angle on the scele of sinés at the index
marle at the hack of the ruley and read the cord:on the apper
scale of the slide against the diameter on the upper scale of
the rale
Tractive loptcs of o Lavomotive

Sat the diameter of thesdriving whesls in inches on the

£

ppper scle of the slide to the diameter of the cylinders in
inches on the [ower geale of the rule, and over the stroke in
inches on the upper acale of the slide Pened e tractiee force
por b of effoctive pressare on the epper scale of the cule,
Aren of a Triangle

Being given two sides and the included angle, et the angle
on the seale of sines to the index mark cn the haek of the
rule, amd bring the cursor bo 2 o0 e upper scale of the slids.
Then bringe the length of one gide on the: upper scale of the
glide Lo the cursor sel the cursor-to 1 on the szme scale, hoingz
the length of the other aikde on Uhe upper scale of the alide 1o
the cursor, and read the area on the upper scalc.of the slide
under the imlex, or 1, of the upper scale of the rule,




CHAPTER Vil
Marks and Tables

T Yl

To do multiptication and division with A and B, it is used
for the punctuation. The vertical line in the mark means ‘the
position of the decimal point. The arrows point the direction
of aliding. The horizontal line shows a fraction, the reading
above the line iz the numerator, and that dnder the linc
iz the dengminator.  Sometimes the nimerator means the
product of multiplication; and the denominator the raodisnt of
divizion. For brevity, we shall explain by examples.

Exampls 255 156=30780

Take 2554 for 255, or shift 2 places: +2 about 7' next

take 1588 for 156, or shift 2 places: 12 about Tl The total
shifting 1% 242=4. 3o the product 3578 on A should b
A r S

This rule holds mood for division:

Prod o p-1

=2}

Thia means that fo.do moltiplication bebwesn € and 1K

if the product comes on the righthand side, the number of

places is equal to the sum of the numbers of places of the
two fHelors ninus oo,

44

(@) 9t or Q41
This means that to do division betwesn © and D, if the

aiationt comes on the lefthand side of the dividend, the
];_i.l,l'l'll':'EI.' of places of the quelient is equal to the difcrenie
hetveeen the numbers of places of the dividend and the dreiEne
pliss ono,

4] M
]

n_"- in digit valee It iz for calculation of & circle,

T

I
B =—

especially the circumference thereot.
1S3 o oy
They are for the area of a circle whoss diameter is kngwn,
or vice vorsa.  See Chapter I, (8.
(3] &7, p" and 04
Al these are fof coversion of the angular measure to the
cireclar measure, and vics versi
i itV
Tl
angle & in . minules.

g 300 01 6D

=433 in dipit valus. It is wscful when the

—HR265 in dimic value. It i wseful when

2
the angle 15 in scconds,
i ;ﬂl{-ﬁmm—:ﬁ;ﬁﬁéﬂ in digic value. It iz good

when 4 right angles==£007
Let & be the anple in the angular messare, aml 8 che
same in the clreuls mesure, then in general

=
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(7} The Tabile for Conversion

Lhis iz # card on the back face of the rule. It i3 very
useful, for conversion: it is & table of vseful constants in
another [orm., From left to right, (1} fractions of 2o inch into
mm. 42 Mathematical constants. (31 proportional pairs for
eonversion, () apecific weinhts of metala. They reguire little
explanation, but we shall touch 033 anly.

The prapertional pairs are for conversion of lenoths, areas,
copacities, weizhis from'in' one units fo another. Also for
mroportional - conversions abouticircles, there ds 2 goide for
gatlineg C to 1N,

B armpale

Soale D Gl

| seale |
|
i

D Circle | Gt Cirated 4 1

means. the vatio of the diameter and circumiferencend a circle
15 1.7 Hence set LIC to =D, the reading of any point on 1
i5 1he ciecumference of a circle whose diameler s redd on ©
=t the sane poinl

Some slide rules have scales on’ the sides’ and also inside
the proove of the rule. They are: usually plan: rubss Top
ordinaly mepsuring.  They have nothing Lo do with caleolations.
The rulas on the sides are ordinary mules in daily 1ife, but that
ingide the groove has:a mechanical advantage; it s for
rggsaring # thing longer than the rule for it serves as a box
rule. Set the laft end of the rule at one end of the thing, project

Al

ihe =lide until the outer end of the slide iz just level with the
other end of the thing, and you can read the length of the
thing on the rule inside the groove of the role at the nner
end of the slie.




