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BILATERAL--BACK.

The Slide rule is a caleulating instrument for rapidly solving ariihmetical problems by mechanical means.

INSTRUCTIONS FOR USE.

Introduction. The processes of multiplication and division are so quickly performed by its nid that the slide rule has now
become an instrument of universal use all over the civilised worid. The degree of accuracy obtainable is sufficient for most
practical purposes, and tho speed of operation naturally increases with its use.

These brief instructions are intended for beginners only, but the more advanced student, desirous of attnining a better
knowledge of the slide rule such ns will enable him to use it for higher mathematical operations, is recommended to purchase a
copy of **Stide rules and how to use them ™ which may be had for 1/9 from the suppliers of this ** Simplon ”’ slide rule, or direct
from the makers, Dargue Brothers Ltd., Halifax, Engiund.

First Prinociples. !
Tho calculating part of the rule comprises the 4 scales— A, B, C, D. Theso scales are logarithmie in principle and are
simply tables of logarithms graphically ropresented (plotted out-to scale). Noto that seales A and B are alike and are numbered
1, 2, 8, 4, ete., up to 100 and that these scales, which are decimally divided, repent themselves from 1 to 10 and from 10 ta 100,
The ciphers are sometimes omitted to lessen appearance of overcrowding.
The throo sevoral parts of the instrument will he referred to in the following instructions ns:—
The Rule which is the main member, /
The 8lido which is the movable part sliding alougz the channel or groove.
The Cursor which is the movable portion with hair line across it, e
Thoe seales A and B are ¢alled the upper scales, nnd the scales Q and D the lower seales, but for sonvenience and brevity the
loft band index number 1 on onch of the four sealos will be doscribed simply as 1(A), 1(B) 18;, 1(D) reapectively. In cases
where the right hand index 1 is intended, the references will be R1(A), R1(1)), R1(C) and R1(D).
Multiplication and division may be earried out on either the upper or lower seales, and though greatsr accuracy in resalts
apply maore to.iho Jower seales, the uppor seales should be used where great precikion is not reguired.
MULTIPLICATION. :
Two numbers nre multiplied together by adding the distaness=<orresponding to the numbers on the rule and slide. s

Example 1. 286 X 3 = 7.5.—Sect 1{B) under 25 (A), moye wiisor line over 3(B) and read 7.5 """", cursor line on A (See Fig. "{’f

over page). / ‘@
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FIG. 1. EXAMPLE |.

vow try out this on the lower scales, C and D, we find that the second factor 34 is off the

If the right hand 1 be used as an index line, the number of figures before the decimal
[0 Gk e P numbers is equal to the sum of those before the decimal point in the two numbers being
multiplied together ; hand 1 be used we must subtract one from the sum.

ference of Circle — - -3/ ©.—Exercises for practice.—Set 1(B) under = (see special division 3-1416) on A and read off

(f?ﬂ;BS;GIEA) the circumferences of circles of the following diameters without further settings. 750", 1.57, 3.785", 47, 12.5”,
au 2

ION.

il have been noticed by the Student that in the process of multiplying two numbers together, the result is obtained by a simple
"\ operation of adding the distances (on the rule and slide) representing the factors, and reading the result over the second

~ ‘factor, conversely, two numbers are subjected to a dividing process by subtracting the distance representing the divisar
~—=—=" " on one of the scales from the distance defining the dividend on the other adjacent scale

8. 765 = 45 = 1.7.—Set the cursor line over 785, ecale D, bring 45 (C) under the cursor line and reand 1.7 on b
er 1(C). (See Fig. 8). k
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FIG.8. EXAMPLE 6.

Example 8. 35 - 8 — #4.376.—Bet cursor line over 35 (A), slide & (B) under cursor line and read 4375 on A, over 1(B) (Bee
Fig. 10). Alternatively if we use the lower scales, proceed as foliows :—Set cursor line over 35 (say three five) (D), slide
8 (C) under cursor line and read 4375 (say four three seven five) on D under R1(C). Determine position of decimal point
g by applying the rule defined below.

(A 4375 S 35 ]
A )
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FIG.10. EXAMPLE 8.

. tion of deocimal point In Divislon..—If the result is read at right hand ead of slide, the nqngbcr of ﬂgun‘u. before the
R '::cipl::'l :o‘int in the p.ticnt. is equal wqt_be dlﬂwr:noo ol those before the decimal point in the dividend and divisor; when
the result is read at q'bua: left hand we must add one to the difference.

Greater accurncy will always result whoen C and D scales are uscd in multiplication and division,

SQUARES AND SQUARE ROOTS.

w takes the rule again he will notice on further examination that the readings on Scale ** A" are the squares
" m:l}“om;ooppuiu :&dinp oo Beale *'D."" Thus, if he slides the cursor line precisely over 9 (A) he will find that the
cursor line also rogisters over 8 (D), the square root of 9  Further, if he again slides the cursor line over 5 (D) the line
will be seen to be locating the square of 5§ = 25 on A. This arises by reason of the gradustions on the upper scale 1 to 10
being to 10 to 100, and the whole of the upper scale, 1 to 100 being equal to 1 to 10 ou the lower scule. It in evident

from tﬁ:“:mngcmnnt that twico the logarithin of any number equals the logarithm of the square of that numher

Exampie 11. 4% = 18.—Place the cursor line over 4 (D) and read 16 under the cursor line Scale A. (See Fig. 14)
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FIG.1S5. EXAMPLE 12.
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CUBES AND CUBE ROOTS.

The operation of raising a number to its third power, on a slide rule not having a special direct reading cube scale is ensily”
performed by continued multiplication, thus to raise 2 to the power of 3 (23) proceed as follows:—Set 1(C) o 2 (Dk
slide cursor line over 2 (B) and read B, the cube of 2, under the line on A. -

Example 13. 15 = 3.376.—8et 1(C) to 1.5 (D), move cursor line over 1.5 (B) nnd read 3875 under line on A.
Explanation.—1-5 on D is opposite or in line with its square (226) on A. and 225 X 1.6 = 3375 as shown on A. (See Fig. 18).’ ™

rA 2-125 31375 7 ( . ]

ISR L
o s 9 J

FIG. 16. EXAMPLE |3.

Note.—We have observed that the finding of the square root of a number presents no more difficulty than the squaring of a
number, and while the cubing of & number likewise presents nc real difficulty, the extracting of the cube root is not quite
80 easily performed. A little practice, however, will ¢nable the student to find the cube roots of numbers with only a fraction
of the difficulty first experienced.
o

Example 14. v 27 = 3.—Move cursor line over 27 (4), draw out slide (to the right in this case) until the same number (3)
comes under the cursor line on B which registers simultancously on D under 1(C). (See Fig. 17).

=
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FIG.17. EXAMPLE 14

Example 15. Vv 41 = 1.6.—Set cursor line over 41 (A), draw out slide (to right) until the position is reached where the same
number which comes under the cursor line on B also comes under index 1(C) on D. This answer, 1.6, though not absolute,
is very near. (See Fig. 18).
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FI1G.18. EXAMPLE |5.

THE LOG LOG SCALES.

These scales begin at the top left hand of rule (LU) with 1-1 and extend to 32 and are then continued on the bottom left hand
of rule (LL) from 2.5 to 10% (100,000), The two portions are arranged in relation to one another so that the bottom scale
(LL) is the tenth power of the top scale (LU), and the oursor line iz used for setting.

Example, 1-15'° = 4.046. 228610 — 3800, 118210 — &.488. 18970 — 198,
Conversely over every atuimber on the lower scals (LL) is to be found on scale LI the 10th root of the mumber.

¢ 10 2055k
!umplo: vV as = 1133 V15 =131 v 1000 = 1985

Under every. namber (n) on scale D will be found 8" on the lower seale (LL). If ™ has to be worked out, read off first ._'5
o" ond then take the reciprocal value. (Reciprocal seale is on centre of Slide). ; "

Example, &' = 201 85 = 148

Over every number (1) on the 1) scale in to be found ¢ on the upper scale (LU). .=27183.
Exampie. 8% — 1288,
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Fumple. o =10 ' 230 ~-
e =127 X = .983

As the values on D are the hyperbolic logarithms of the numbe he log log scale the n ’ ! i
e et vp ' oumbers on the log log scale the mle gives u table of hyperbolic

Example. Log. 25 — 3.22. Log. 185 — 0668.

Solve 1124 2% — 1.2p¢ 1.2 *5 — 1.578

TANGENTS. SINES AND LOGS. Beales for direot reading of Sines and Tangents are on the back of the slhide of the * Sunplon ™!
Major rule and the log scale is on the back of the rule

The scales for direct reading of Sines, Logs and Tans are on the back of the Bilateral rules and sre read with the transposablo
SUrsor,

P MONEY VALUES.

:[oney'ca.lcl;lnt:;om can be done on a slide rule and a conversion table is given below to use in connection with this
xamplo:—Find the cost of 39 articles at £2 14s 84, each. ring R1 (C) over 39 on D then opposite £2.788 (£2 14s. 84, — £92.73°
from table) will be found £1066 = £106 12:. 0d. (extracted from table). el : S dmls

Example. 719, of £58 12s. 6d. (£54 625 from table).—Set R1 (C) to 34623 D scale and opposite 7 Y e L 206
and fmu(: table we get £3 195, 2d. (3958). Actual amount is £3 lﬁs(inﬂld. B S S S Al e e

TABLE FOR CONVERTING SHILLINGS AND PENCE INTO DECIMALS OF £1 AND VICE VERSA.
id, = 002 of £1 (00208 more accurately).

SHILLINGS.

| | | |
Ponoo' 'll‘l’.‘l!-ﬂi&??ﬁ!a‘ls9’10111;12!13;14:l5l]6|||7i18i19
| i | | 1 ! ! ! | | |
0 | |-050]-l(X)I~IGU|-2(I)I250!"m1~350!4001—150I~500|&0!<WJ|-650I-7001-750[-800|-850l-900|-950
1 | 004 | 054 | 04 | 154 | 204 | 254 | 304 | 354 | -404 | 454 | 504 | 554 | 604 | 651 | 704 | 754 | -804 | 854 | 904 | 954
2 | 008 | 058 | -108 | -158 | -208 | 258 | 308 | 355 | 408 | -458 | 508 | 558 | .608 | .658 | 708 | .75 | -808 | 858 | 908 | 958
3 | 012 | 062 | 112 | 162 | 212 | 262 | 312 | 362 | 412 | 462 | 512 | 562 | 612 | -662 | -712 | .762 | .812 | .862 | 912 | -902
{ 4 | 017 | 7 | 17 | 167 | 217 | 267 | 317 | -367 | 417 | 467 | 517 | -567 | 617 | 667 | .717 | .767 | -817 | -867 | 917 | 967
2 6 | 021 | 071 | 21 | 171 | 221 | 271 | 821 | 371 | 431 | 471 | 521 | 571 | 621 | 671 | 724 | 771 | 821 | 871 | 921 | 071
6 | 035 | 076 | 125 | 175 | 225 | 275 | 825 | 375 | 425 | 476 | 525 | 575 | 625 | 675 | -725 | 776 | 826 | 875 | 926 | 076
7 | 020 | 079 | 20 | 170 | 220 | 270 | 320 | 370 | 420 | 470 | 520 | 579 | -620 | 670 | 720 | 770 | 820 | 870 | 920 | 979
8 | 033 | 083 | 133 | 183 | 233 | 289 | 339 | 383 | 433 | 483 | 533 | 583 | 633 | 683 | .783 | .783 | .833 | .883 | -933 | 983
O | 038 | 088 | 138 | .1BS | 235 | 288 | .38 | 388 | 438 | 488 | 588 | 58S | 638 | 688 | .788 | .788 | 838 | 888 | .938 | .088
10 | 042 | 002 | 142 | 102 | 242 | 202 | 542 | 892 | 442 | 492 | 542 | 502 | 642 | 602 | 742 | 792 | 842 | 892 | D42 | 002
11 | 046 | 006 | 146 | -106 | 246 | 206 | 346 | 396 | 446 | 496 | 546 | 500 | 646 | -606 | 746 | .706 | 846 | -896 | 046 | 998

DECIMAL EQUIVALENTS OF 1/~
td. is 0417 2d. is (1670  3id. is 2920 5d. is 4170  6id. is 5420 &d. 1s -6666 9id. is .701 11d. is .016
d. is 0834 m is -2083 4d. is 3333 54d. is 4580 7d. is 5835 8id. is -7080 10d. is 8353 114d. is 958
14d. is 1250 .18 2500 44d. is 3750 6d. is 5000  Tid. is 6230 ~ Od. is 7500 104d. is -B75

THE “SIMPLON " BILATERAL AND OTHER SIMILAR PATTERN SLIDE RULES.

The foregoing. instroctions for the “Simplon® Primary Slide Rule also refer to the face of the “ Sinplon®™ Bilateral and other

. Rules.
The Simplon Bilateral Slide Rule, however, has a Sine, Log and Tangent scale on the back of the rule which has a great advantage over
the commoner form of rule in that the Sines. Logs and Tangents can be read direct without the necessity of having either to reverse the

rule or slide in order to get the result as is the case with the ordinary shde rule.

To find either Sines, Logs or Tangents proceed as follows . —Trauspose the cursor so as to obtain readings on the back of
the slide rule. Here will be found 5 scales. 8. L. and T. and above S another A secale and below T another D secale.

SINES

are found by putting the cursor line over angle on scale 8 and reading on seale above (A) the apswer, The sing seale
starts nt an angle ol about 35 minutes.

Examples. Sine 30° — .5, Sine 2°35° - 0451. Sine 6°5230" — 1188, Bine 5°26' — 0045,
LOGS < _

are found by reading on the log (L) scale the logarithm of the number under the cursor line on scale D under T scale.
Examples. LOg 2 = -3010. Log 75 — 875, Log 3 — AT, Log 12 = 070,

A o

NGENTS B
TA are found by reading direct from T wcale on to bottom seale (D). The Tangent seale starts about 5* 45,
Examples. Tangent 45° — 1, Tangent 6" 45" — 1184, Tangenl 18° — J44. Tangent 31* 56 - 6228,

DARGUE BROTHERS, LTD., “soini srreer. HALIFAX, Eng.

Telephone 2473. Telegraphic Address: * Simplon, Halifax."



