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The Dceva Shde Rule Polylog is the perfect slide rule. Morc eminently than
other models it makes possible the solution of the most complicated technical

- problems in the s:mpIESt manner. In a way it is a slide rule for experts but it can
~also be used by anyone who will study the following instructions — and that with
'& minimum of trouble.

To ong: familiar with the ordinary slide rules, e. g. the Deeva slide rules model
Rietz, Ddrmsladt or Electro, it should be sufficient to study the special scales

- only: However, cyeryone is recoinmended to read the instructions throughout,
particularly because the simple problems are dealt with briefly — yet sufficiently

for a beginner ~ and more particularly because numerous examples are given

for the purpose of: obtaining complete grasp of the possibilities of the slide rule,

among other things to attain the highest possible accuracy although the primary
importance of the slide rule’ of course implies the quick attainment of approxi-
mate results.

The three paris of the slide rule are in the following designated: the stock, the
slide,. and the | cursor; of which the two last mentioned may be dlsplaced in pro-
portion to the stock.

. The Polylog slide rule is remarkable for having both the Fundamental Scale C

_on the slide and the’ identical fundamental scaie D on the stock itself placed on

both sides of the slide Tule.

By the. front of the slide rule we indicate the side which contains the scales:
LIO1, 1102, I.L03 DF, CF, CIF, CI, C, D LL3, LL2, and LL1.

By the back of the slide rule we indicate the side which contains the scales:
LLOO, L, K, A, B, §;'ST, T, C, D, D1, P, and LLO.

. The fundamental scale on the front covers what may be calied a logarithmic

. unit, i.¢. the numbers, from 1 to 10, supplied with a series of subdms:ons

acturacy of about 19y,

£
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“Thus, subdivisions have been engraved

" ‘between 1 and 2 for every hundeedth part (1,00, 1.01, 1.02 etc.), between 2 and 4 for every fiftieth

part (2.00, 2.02, 2.04 etc.), and between 4 and io for every tweuhclh part (4.00, 4.05, 4.10 ctc.).

‘the Fundamental Scales C and I on the back are supphed outside the loga-
rithmic unit with extra divisions going from 0.9 to 11.
By sctting and reading the slide rule the tenth of the smallest subidivisions

_engraved is estimated. Thus numbers with four figures are always obtained,

the accuracy of the last figure being, however, different.
Between 1 and 2, e. g., 1.743 with the accurdcy = 0.001,
‘between 2 and 4, ¢, g, 2.326 with the accuracy % 0.002, and
between 4 and 10, e. g., 4.055 with the accuracy % 0.005,
~Thus the setting or reading of a single number _may. be performed mth an

F«.« o

As the intervals are of rather different lenglgf}t is of ;course, some: hat easier
to judge tenth of the larger mtervals than of the smal]er. ,an after some practice

i)

5 hile others have




. difficulty in judging more than fifth of the smaller intervals. It is recommended,
however, always to judge tenth.

The displaced or folded seales CF (on the slide) and DF (on the slock) are
closcly connected with the fundamental scales C and D, They are only found on
the front of the slide rule, they are displaced the guantity » and indicate num-
bers from 7 to @ or, more correctly, from = to 10 7. The scales are supplied with
some extra divisions so (hat they cover the region from 3 to 3.6 or, more cor-
rectly, from 3 to 36. i

Mulliplicalion ab of two factors a and®b is performed in the following way:
1) The left index of C (the extreme left mark engraved) is sct on the first
factor a (e. g. 1.743) on the scale D,
2) the hairline of the cursor is set on the other factor b {e.g. 2. 326) on C,
and
3) the preduct ab is read uader the hairline on D.
1.743 X 2,326 = 4.055 ' Ex. No. 1.
The example shown may, however, illustrate other multiplications too, c. g.
174.3 % (.2326 — 40.55,
where the figures are the same as in ex. no. 1, but where the decimal points have

been moved.
Matters become simpler if only numbers between 1 and 10 are dealt with,

and this may be achieved by implying multiplication by 10” where n is an integer

positive or negative.
1743 = 1.743 X 10°

0.2326 = 2.326 X 107}
40,55 = 4.055 X 10

The decimal point in the result {s most casily placed by means of an estimaled
calculation.

174.3 is rounded up to 200,

0.2326 is rounded down to 0.2, and therefore

the product is about 200 X 0.2 = 40,

t is immediately seen that the product 1.743 X & may be calculated in this
manner if only b is smaller than 1= 1,743 = 5735 X 107L If b is still larger,
numbers cannot be found on D opposite the numbers b on C. This difficully
may be managed by moving the slide to the left, so that not the left but the right
index on C is set on the factor a (here 1.743).

The Polylog slide rule manages this more ‘easily as the folded scales CF
and DF supplement the fundamental scales C and D.

Thus opposite 7.305 on CF is read 1.273 on DF, wherefore

1.743 X 0.7305 = 1.273 ‘ . ‘ Ex. No. 2.

It is, moreover, seen that for a cerl: i1 interval of » the multiplication may be
performed either on the fundamental scales or on the folded scales. In the ex-
ample above this holds good for all values of b that do not lie in the interval
from &z + 1.743 = 1,802 to # or in the interval from 10 + 1,743 = 5.735 to 10.
By setting of the factor a it is important not to move the slide more than half
of its length corresponding to ]/'1'6 = 3.162. Therefore it shoiuId be most ratio-
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nally to displace the folded scales by this juantity, but as this value dou not
differ very much from z = 3.142 (approxiniated} and as multlpkygnon byhsr is
often used (see below) this displacement has been chosen.. For'a' durable ‘slide
rule cf as high a quality as the DEEVA slide rule it is Iess 1mp0rtant where the
calculation is made, otherwise (he scales that give the rﬂult in the lmddle of
the slide rule should normally be chosen. By multiplications of more factors (see
below) the place should be selected 1 consiceration of the position of these
factors on the slide rule. ' '

Multiplication by .

‘The folded scale CF directly gives the result of multiplication by xr of the
opposiic numbers on the fundamental seale C.

2.326 Xz ="7.305 Ex. No.3.

Correspondingly, the folded scale DF gives the result of multiplication by x
of the corresponding numbers on the fundamental scale D.

Drivision is performed correspondingly, the examples above given being inter-
preted as problems of division.

4.055 = 2.326 = 1743 ' Ex. No. 4.
1273 = 7.305 = 1.743 Ex. No. 5.
2305 +w =24% Ex. No.6.

Reciprocal values, The reciprocal value of a number a is the number 1 4 a
which may be calculated by ordinary division, but the result may be directly
read on the Reciproesl secale OI which gives the reciprocal values of the
corresponding numbers on the fundamental scale C.

1= 0.2326 == 4.300 Ex.No.7.

Correspondingly the Reciprocul seafe DI on the back of the slide rule may
be used, it gives the reciprocal valucs of the corresponding numbers on the fun-
damental scale D.

A folded reciprocal scale CIF is also found, carrCSpondmg to the folded
scale CF.

1+ 0.73(5 = 1.369 Ex. No. 8.

By means of CF and CI we may calculate

a -+ 0.7305 = 4,300 Ex.No. 9.
or '

a + 04300 = 7.305 Ex. No. 10.

By means of CIF and C we may calculate "

1 =+ (.23267 = 1.369 Ex. No. 11.
or

1+ 0.13697 = 2326 Ex. No. 12.

By means of the reciprocal seale multiplication of two factors ab may be re-
placed by division a = ¢ where ¢ == 1-- b and vice versa.

0.4055 X 4.300 = 0.4055 ~ (1 = 4.300) = 1.743 Ex. No. 13.

17.43 = 4.300 = 17.43 X (1 + 4.300) = 4.055 Ex. No. 14,

Moulciplication of three factors abc may be performed by multiplication ab
of the first two faclors, after which the result is multiplied by the third factor
¢. By means of the reeiprocal seale the calculation may, however, be performed

much more simply



abe=ag+(1+6)Xe

04055 X 4,300°X 3,118 =

04055 + (1 4300) X 3.118 = 5.435 Ex. No. 15

This calculation may thus be performed with only one setti he slide
e - VGO £ mon Y one setting of the slide

Maltiplication of more factors afied is perfors i
performed correspondingl
abcd'=a+(l-:~b)><c+(l+a') VoA
0.4055 X 4.300 X 0.3118 X 5.185=
.(1{.;?55 _:L(l + 4.300) X 03118 = (I = 5.185) = 2.818 Ex. No. 16
15 rather complicated caleulation requi I i lesnnd
e et quires only 2 settings of the slide and

Solution of the equati i i
g gl quation of second degree. Suppose the eque:xtlc.m given is
or
x+btx=g
or '
xty=a
where
xXy=5
Thus, the problem is to fj i
e X P is to find two numbers the sum and produ_ct_of which are
¥2-4700x + 1743 =0 Ex. No, 17
In ex. no. 1 opposite numbers on D and CI e
W Lo (or on DF and CIF) have the ;
Therefore, by means of the hairline of the cu
: A rsor numbers a }
oppo'snte on D and CI with the sum g = 4.700. RSN O Wine
{; :;here becessary to determine the position of the decimal point
- £ 11y to put x = 0.30 on the scale D whereu = :
on the scale CL The sum is 6.12. ’ R S TRy . |

2} A new attempt gives x == (.40, whe =
e , fenpon y = 4.36 corresponds. The sum

3) A new attempt pf = _
ST Pt gives x = 0.4055, whereupon y = 4,300 corresponds. ‘The

Su:f i;«\4‘171g: attempt gives x = 0.4060, whereupon ¥ =4.295 corresponds. The '
5) The accuracy of the numbers being == 0.000 + i
value of y may be corrected to 4.294 .wifhout any ZI?:r(:\lionoft(')i ety 1he
Thus we have the solution ‘
x = 0.406 and 4.294,
Another example,
x2—B8642x 41743 =0
1) x = 3210
y = 5.430 . N el
sum8.6,40,'e,}_ s . |
2) x=3208"" " °
Cy=5435
“sum 8,643

Ex. No. 18,

D 0B ey * By sy e ey e  apees et
y=5434 .. e Bk e a o
sum 8,642 . .. “xil
Thus, we have the solution . ».
x =3.208 and 5434, .
If blis negative, dhe roots.x and y have opposite signs, and if @ is negative, the
sum of the roots is negative, . . ; oo .

Squares @ may be calculdfed by crdinary multiplication ez by means of
the fundamental scales C and D (con iigently CF and DF), but it is easier to
read the square directly on the Square scale A {on the back of the stock) or the
identical Square scale B (on the back of the slide). The reading is pecformed
in relation to the fundamental scales D and C which are also found on the back
of the slide ruie.

The square scale contains two logarithmic units in prolongation of each other,
together corresponding to the logarithmic unit of the fundamental scale. The two
halves are figured respectively from 1 to 10 and from 10 1o 100, supplied with a
scrics of subdivisions. Moreover, the square scales are supplied cutside the nor-
mal region with extra divisions going from 0.8 to 120,

Subdivisions have been engraved
between 1 oamd 2 Tor overy filtieth part (1.00, L0O2, 1.04 ctc.), between 2 and 5 for every twentieth
part (2.00, 2.05, 2,10 ctc.}, and between 5 and 10 for cvery lenth part (5.0, 5.1, 5.2 ete.)

Thus, it is evident that by (he employment of the square scales A and B less
accuracy is obtained than by ordinary multiplication on the fundamental scales
C and D, but, in return, time is saved by the simpler handling.

17437 =3.040 (AandD)
1.743 X 1.743 = 3,038 (Cand D)

Ex. No. 19.
Ex. No. 20,

Square-Roots J/a arc calculated correspondingly, the example no. 19, being
interpreted as extraction of square root,

/3040 = 1.743 Ex. No. 21,
Altention must be paid to the question whether the number a is to be set on

the left or the right half of A. )
Thus ex. no. 21 is calculated on the left half whilst

13040 = 5515
is calculated on the right half of A.
Problems of placing the decimal point are illustrated by the following examples

/3040 == 10 /3,040 = 17.43 Ex. No. 23,
1/0.3040 = 1/30.40 = 10 = 0.5515 Ex. No. 24,
Extraction of square root may also be dome by means of the fundamental

scales by secking out a position of the hairline of the cursor where the readings
on CLand D) (or on CIF and DF) arc equal. In our example (look at the figurc)

we get
Y1743 = 1320 (CIF and DF) Ex. No, 25.
Y1743 =4175 (ClandD) Ex. No. 26.
In this manner, of course, greater accuracy is attained than by the square
scales.

Ex. MNo. 22.



Ordinary lﬁﬁl'tipliqigon and division may be performed by means of the square
scales A and B; it is‘only to be remembered that the accuracy of the result is
less. Folded “square scales are not found, not being necessary becausc each
position of the slide also gives opposite numbers on (he scales A und B for all
values between 1 and 10. -

_ The area of a circle is comguted by means of the formula ar?. Of course the
square scale can be tsed foi this calculation but the casiest and most accurate
method is to use the scales C, D, and DF the formula being re-written as follows:
rXrXa=r+-{(1+Xax
in which the first multiplication is performed as 2 division by means of the scales
D and CI, as in example no, 13 or example no. 26, and in which the subsequent
multiplication by x is performed by means of the seales ID and DE in a similar
way as in example no. 3.
r =4.175

a2 =4175+ (1 + 4175 X a= 1743 X x = 54.75

The first multiplication may, however, also be performed on the scales DF
and CIF as in cxample no, 25.

r = 1320 .

267 = 1320 + (1 + 1.320) X = 1743 X = 5.475 Ex. No. 28,
However, the calculation may also be performed by using the scales D and CiF.
The value of r is set to the CIF scale off the same value on D, whercafter the
arae of the circle may be read on I} off the index 1 on C.

r = 2355

ar2 = 1743 Ex. No, 29,

The problem may also be solved by means of the square scales and the left
side hairline of the cursor, The hairline is set on the diameter d on scale D and
the result is read under the left side hairline on scale A giving the squarc of the
diameter d divided by a number corresponding to the distance between the hair-
line and the left extra hairline of the cursor. This number is 4 + ;== 1.273. The
formula is

ar2 = d2 % {4 + ;).

The tadius of a eircular area is determined in a similar way. The index =
on scale CF is sct off the area of the circle on scale DF, whereafter the place
giving identical readings on the scales D and CI, or DF and CIF is sought with
the cursor. See examples nos. 27 and 24, The index 1 on scale C may also be
sot off the area of the circle on scale D, and with the cursor the place is sought
giving the same reading on the scales D and CIF. See cxample no. 29.

Naturally the square scale and the left side hairline of the cursor may be uscd
.also. The left side hairline is set on the area on scale A and the diameter is
read under the hairline on scale D.

Solution of the equation of third degree. Suppose the equation given is

B+pttqrtr=0 »

By putting

—eF
z=x—3

the equation given is brought into the form
3—ax+b=0

Ex. No.27.

© We now get
x2 +b+x=a

" or
Tex2 4 y=a
_where )

xXy="0b : ; S
"The p;ocedure is now clear. Opposite numbers on D and CI have a constant
product b (here 1.743). Such a pair of numbets x on D and y on €I are now.

sought out so that the number x2 on the square scale A corresponding to the-

number x on D is equal to a—y.
- x3—1687x4+1.743=20 Ex.No. 30.
Attention must at once be paid to the position of the decimal point.

1) First try x = 4.00, whence x2 = 16.00 and y = 0.44 correspond. a—y =
16.43. '

2) Sccond try x-=4.05, whence x2 = 1640 and y = 0.43 correspond. g—y ==
16.44.

3) Further try x = 4.055, whence x2 = 16.44 and y = 0.430 correspond. a—y
= 16.440.

The solution is now

x = 4.055.

Just as by the solution of the equation of sc :ord degree, a different degrec of
accuracy is attained of the numbers x? and -, viz. & 0.01 and * 0.0005 re-
spectively. If necessary, x* might have been suilably corrected.

Now one root is found in the equation of third degree, and a priori it is
known that this equation always has one real root. A complete discussion of the
diffcrent cases where there is only one root or threc roots will be omitted here.

The other roots may be correspondingly calculated, or the equation given
may be reduced to an equation of second degree by means of the root already
found. ‘

Cubes % may be calculated by ordinary multiplication aaa on the fundamental
scales C and D, or better — as mentioned at multiplication of three factors — in
the following manner

gaa=a+{l+a Xa
but may be read directly on the cube seale K on the back.of the stock itseif.

The cube scale contains three logarithmic units in prolongation of each other,
together corresponding to the logarithmie unit on the fundamental scale D. The
three thirds are figured from 1 to 10, “rom 10 to 100, and from 100 to 1000.
The cube scale, too, is supplied with scie subdivisions.

Subdivisions have been engraved :
between 1 and 3 for every twenticth part (1.00, 1.05, 1.1} etc.), between 3 and & for every tenth
part (3.0, 3.1, 3.2 ctc.), and between 6 and 10 for every fifth part (6.0, 6.2, 6.4 etc.). The subdivi-
sions from 10 to 1000 correspond to the subdivisions from 1 w0 10,

Thus, it it evident that the employment of the cube scale gives less accuracy,
but in return time is saved and simpler handling gained. '

1.743° =530 (D, Cl, CF and DF) Ex. No. 31.
1.743 ¥ 1743 3 1.743 = 5300 (D andK) Ex. No.32
7



- ; .
Extraction of cube-roots Y'a may be calculated correspondingly, the example
no. 32 being interpreted as extraction of cube-root,

V3530 = 1743 © Ex.No.33.

Attention must be paid to the question whether the number a is to be sct on
the left, middle, or right third of K.

EX. no. 30 i thus calculated on the Ieft third, whilst

V530 = 3.756 Ex. No. 34.
Is calculated on the middle third, and

1/530 = 8,095 Ex. No. 35.
is calculated on the right third of K.

The extraction of cube-root may, however, also be calculated be means of
the square scale A (on the back of the stock) and the reciprocal scale CI (on
the front of the slide), secking out by means of the cursor equal readings on these
scales while the index is set on the number a (on A} of which the cube-root is to
be extracted. '

It is, however, preferable to scek out cqual readings on the square scale B
(on the ‘back of the slide) and the reciprocal scale DI (on the back of the stock),
so that the whole calculation may be performed on the back of the slide rule.

' Here the index of the stock is set on the number a on B.

V3290 = 1.488 Ex. No. 36,
The reason is now seen why the reciprocal scale — as mentioned before ~ is
also found on the back and only just on the stock itself.

Brigg’s logarithms log ¢ may be read on a scale of equidistance L found on
the back of the slide rule. It goes from 0-1 and is throughout divided into five-
hundredth parts (0.000, 0.002, 0.004 etc.).

The scale is read in relation to the fundamental scale D and gives Briggian
logarithms to the base I0. .

log 1.743 = 0.2412 Ex. No. 37,

The scale L. may be used by calculation of powers and roofs.

y = 1.743%4 Ex. No. 38,
logy = 2.4 X log 1.743 = 2.4 XX 0.2412 = 0.5789

y = 3792 .

The multiplication may be performed by ordinary arithmetic or by simple
multiplication on the fundamental scales C and D,

y = yi743 . Ex. No. 39,
logy = 0.2412 > § = 0.4824
y=1117

These calculations are much more easily performed by means of the lag log
scales LIO, LL1, 112, LL3, LLOO, LLO!, LL02, and LL03.as will be shown later.

LL3, LL2, and LL{ are placed under one another on the fower part of the
front of the rule, while LLO is placed lowest on the back of the rule. They are
all used in connection with the fundamental scale D. The four scales are folded
or displaced and should really be imagined as lying in extension of one another.
They give the exponential function ¢z where x goes from 0.00] to 0.01 on LLO,

i
s
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L4,

from 0.01 to 0.1 on LL1#from"0;] to 1.on"LL2, and from 1 to 10 on LL3. The
decimal points should thereforefationice: be taken into consideration. The scales
are to a certain extent suppliedswithextra subdivisions outside the normal region.

LLO gives values from 1.061,_16 1011 ‘and is figured by means of the numbers
1.001, 1.0015, 1.002, 1.003, 1.004, 1.005, 1.006, 1.007, 1.008, 1.009, 1.010, and
1011, = s e Ban. i

A series of subdivisions have been engraved
between 1,001 and 1.002 for every hundredthousandth part (1,00100, 1.00141, 1,00102 ete.), between
1.002 and 1,004 for every fiftythousandth part (1.00200, 1.00202, 1,.00204 etc,) ,and between 1.004
and 1.011 for every twentythousandth part (1.00400, 1.00405, 1.00410 etc.).

LL1 gives vahies from 1,01 to 1.11 and is figured by means of the numbers
1.01, 1.015, 1.02, 1.025, 1.03, 1.035, 1.04, \|.045, 1.95, 1.06, 1.07, 1.08, 1.09, 1.10,
and 1.11. -

A serics of subdivisions have been engraved e t
between 1.0% and 1.02 for every tenthousandth part (1.0100, 1.0101, 1.G102 etc.), between 1.02
and 1.04 for every fivethousandth part (1.0200, 1.0202, 1.0204 etc.), and belween 1.04 and 1.11
for every twothousandth part (1.0400, 1.0405, 1.0410 ctec.).

; H

LL2 gives values from 1.1 to 3 and is figured by means of the numbers 1.1,

1.12, 1.14, 1.16, 1.18, 1.2, 1,25, 1.371.35, 14, 1,5, 1.6, 1.7, 1.8, 1.9, 2, 2.5, ¢, and 3.
A series of subdivisions have been engraved )

between 1.1 and 1.2 for every thousandth part {1,100, 1101, 1.102 etc.), between 1.2 and 1.3 for

every fivehundredth part (1.200, 1.202, 1.204 etc.), belween 1.3 and 1.5 feor every twohundredth part

(L300, 1,305, 1.310 elc.), between 1.5 and 2 for every hundredth part (1.50, 1.51, 1.5Z etc.), and
between 2 and 3 for every fiftieth part (2.00, 2.02, 2.04 etc.).

LL3 gives values from 2.5 to 10° and is figured by means of the numbers 2.5,
€ 3,45 6, 7,8 9, 10, 15, 20, 30, 40, 50, 100, 200, 300, 400, 500, 1000, 2000,
3000, 4000, 5000, 10000, 20000, 50000, and 100000,

A series of subdivisions have been engraved - -
between 2.5 and 3 for every fiftieth part (2.50, 2.52, 2.54 etc.), between 3 and 5 for every twen-
tieth part (3.00, 3.05, 3.10 etc.), between 5 and 10 for every tenth part (5.0, 5.1, 5.2 etc.), between
10 and 20 for every half (10.0, 10.5, 11.0 etc.), between 20 and 50 for every whole (20, 21, 22 etc.),
between 50 and 100 for every two (50, 52, 54 ete.), between 100 and 200 for every five (100, 105,
110 ctc.), between 200 ard 300 for every ten (200, 210, 220 etc.), between 300 and 500 for every.
twenty (300, 320,.340 etc.), between 500 and 1000 for every fifty (500, 550, 600 etc.), between 1000
and 2000 for every hundred (1000, 1400, 1200 ete.), between 2000 and 5000 for every twohundred
(2000, 2200, 2400 etc.), between 5000 and 10000 for every fivehundred (5000, 5500, 6000 etc.), be-
tween 10000 and 20000 for every thousand (10000, 21000, 12000 etc.), between 20000 and SO000 for
every twothousand (20000, 22000, 24000 etc.), and between 50000 and 100000 for every [fivethou-
sand (50000, 55000, 60000 etc.). }

The following examples no. 40-57 are all calcujated by means of LLI1, LL2,
and LL3, but the methods may easily be transfered to LLO.

Characteristic for LLO is e. g.

€0-001743 == 1,00{743 (LLO and D),
small deviations from this peculiarity are, only found in the rigth extremity of
the scale, ’ ) .

M3 =572 (LL3andD) % B S o Ex. No. 40.

01143 = 11904 (LL2andD) ., . ; _  Ex.No.4l.

€0.01743= 101758 (LLI and D) o i . Ex.No.42

. PR N o Eee v m gy OO
Nalura} logarithms fog.x ar’e?found in’!h’e, ‘same manner by interpretation of
the examiples no. 40-42. PR AR Qe Lt G

loge 572 = 1.743 S Ex. No. 43.
loge 11904 = 0.1743 LR Ex. No. 44,
log, 1.01758 = 0,01743 ' fﬁ% . Ex. No. 45.

The scales, as ‘mentioned, are used for:the calculation”of: powers and roots.




AvA, LU U,

§A2«eev =510 (LL3 AN )0y f o i gy
1) The left index of C is set on the siumber5,72,01
2} the hairline of the cursor is set7on:the;p TreE
3) the result 57.6 is read-on ' LL3;

119042386 = 1,500 . (LE2 S Ex. No. 47
1) The left index of C is sef on the LL2, :

2) the hairline of the cursor is set’ 5; and

3) the result 1.500 is read on LL! .

1017582320 = 104138 (LL1andC) % | Ex. No. 48.
1) The left index of C is set on the nidmber 1.01758 on LL1,

2) the hairline of the cursor is set on the power 2.326, and

3) the result 1.04138 is read on LL1. -

If the power is above a certain amdunt'(in,‘_‘th'e'”":_ajga'gyc example 5.735) the slide
is displaced to the left, so that the right index;is seidn the number, wherecupon
the hairline of the cursor is set on the pog@f‘f and the result is read on LL2 if
the index is set on LL1, and on LL3-if the T %& et on LL2,

Ex. No.49.

1.1904%.6= 3160 (LL2,C,andLL3) -
1.017585-6 = 1.1219 (LL1, C,and LL2) o Ex. No. 50.

If we want to calculate
5.7158-¢ : ey
this methed fails, but we may succeed by means of a circumscription.
5715 = 3 X 1.905 e oA
571566 = 396 % 190556 = 1410 X:70.36 = 99200 Ex. No. 51.
Extraction of root is performed analogously, the examples no. 43-47 being

interpreted as extraction of root. sss. .

2,326 . .
—ysTé =512 Ex. No. 52.
2326 — ) 2
=500 = 1.1904 Ex. No. 53.
2326 —
Sy 104138 = 1.01758 Ex. No. 54.
6.6
, = )/3.160 = 1.1904 Ex. No. 55.
6.6
= /1.i219 = 1.01758 A Ex. No. 56.

The method of dividing the number into factors may also be employed

66 66 ___ 66 .. - .
-“]/99200 == ]/992 X —]/100 =2.844 X 2.010 = 5.715 Ex. No. 57.
Correspondingly LLOQ is placed highest on the back of the rule, while LLOL,
LL02, and LLO3 are placed under one another on the upper part of the front of
the rule. They are all used in connection with the fundamental scale D. Thesc
scales are also folded or displaced and should really be imagined as lying in
.extension ‘of one another. They give the exponential function e—# where x gocs
from 0.001 to 0.01 on LLOO, from 0.01 to 0.1 on LLO1, from 0.1 to 1 on LLO2,

‘and from 1 to 10 on LLO3. The decimal points should therefore also Lere at

once bo taken into consideration.:The gcales are to a certain extent supplied
with extra, subdivisions outside @'_.;.nonnal region. .

10

.cil.‘,‘is'-figured.by means of the numbers

99.to 0.989:an
992; 991, .999, and .989.

LL0O gives values f.rd_riﬁ
999, 9985, .998, .997!:_}9
A series of subdivisions have beer SIS S :
between 999 and 998 for every- hund radihousindth part (99900, 99899, 99898 etc.), between 998
and 996 for every fiflythousandth pagt’ 90800, .99798,%,99796 etc.), and between 996 and 949 lor
every twenlythousandth part (996 99595, 9939¢ ete).

LLO1 gives values from 0.99 >

0 0.9 and is.figured by means of the numbers
.59, .985, .98, .975, .97, .965, 96955, .95, .94, .93, .92, 91, and .9,
A serles of subdivisions have been engraved ;

between .99 and 9% for every tenthousandih part (.990(5. 9899, 9803 etc.), between 03 and A6 for
every tivothousandth part (9800, 9798, 9796 etc.), and between 96 and .9 for every wwothousandth

part (9600, .9595, 9590 etc.). = 7
LE02 gives values from 0.91 to 0.35 and is figured by means of the numbers
91, .9, .85, .8, .75, 7, 65, 6, .55, .5, 45, 4, and .35,

A series of subdivisions have been engraved .
between .91 and B for every thousandth part ($10. 909, 908 etc.) and between .8 and .33 for cvery
fivehundredch part (800, 798, 796 e3c). - .

L1L03 gives values from 0.4 to 0.00001 and is figured by means of the numbers
4, .35, .3, .25, .2, .15, .1, .08, ,06,:.04,.02, .01, 005, .002, .001, .0005, 0002, 0001,
00005, .00002, and .00001. . ‘

A seres ol subdivisions have beeir engraved a5
between .4 and .1 for every fivebundredth part (.400, .398, 396 ctc.), between .1 and .01 for every
thousandth part (100, .092, .098 etc.), between .01 and .001 for every fivethousandth part (L0100,
D098, 0096 etc.), between 001 and 0005 for every twentythousandth part (.00100, .00095, 00050
cte.), between .0005 and 0001 for every fiftythousandth part (00050, 00048, 00046 etc.), between
0001 and 0002 for every twohundredthousandth part (000100, 000095, 000090 ete.}, and be-
tween .00002 and .00001 for. every fivehundredthousandth part (.000020, .000018, .00G0L6 ete.).

The scales LLOO, LLO1, LLO2, and LLO3 are used exactly as the scales LLO,
LLI, LL2, and LL3. The following examples should thercfore be casily under-
standable. P

| e—001743 = 0,98272 (LLOI and D) Ex. No. 58.
¢~01143 = 0.8400 (LLO2 and D) Ex. No. 59.
1743 = 0.1750 (LLO3 and D) £x. No. 60
1, 0.98272 = — 0.01743 Ex. No.61.
[, 08400 = — 0.1743 = Ex. No. 62.
1,01750 =—-1743 Ex. No. 63,
0.98272%-3%0 = (.96025 Ex. No. 64.
0.8400%-3%% = 0.6666 Ex. No. 65.
0.1750%-3%8 = 001735 Ex. No. 66.
2,326 . )

“1/0.96025 = 0.98272 , Ex. No. 67.
2.326 :
——1/0.6666 = 0.8400 o Ex. No. 68.
2326 £ :
~——)/0.01735 = 0.1750 Ex. No. 6%,

Solution of the exponential gql‘latidn a¥ = b, The examples no. 46-50 may be )
interpreted as examples of thisproblem.’ " * s

592x =516 x=23%. Ex. No. 70.
1.1904% = 1.500 x=232% Ex. No.71.
1.01758~ == 1.04138 x=2326, Ex. No. 72
1.1904%¥ = 3.160 x=66 - Ex. No.73.
1.01758* = 1.1219 x = 6.6 ;. Ex.No.74.

it



is done on;one of fhe;mles 'LLl. or L

on the -result, viz. the'ri e_'of e equ
higher scale. The ‘réq'uire& péﬁl f’is&'j"sg

2;"0: LL 'ﬁhe halrlme of the cursor is set

0.98272% = 0.96025 : "x =2.326] Ex. No. 75.
0.8400% = 0.6666  x = 23261 Lt Ex. No. 7.
0.1750% = 0.01735  x = 2.326"8 Ex. No. 77.

These exampies correspond to t
ingly solved by means of the scalés LLO1, LL02; LL03 and C.

Calculation of Interest.

Calculation of simple interest on a capital a at a ratc of interest r (correspond-
ing to 100r per cent, pro anno) aftqr d days is .done by means of the formula

ard -+ 360, e ‘,'i

This calculation is made according to the rules for multiplication of more
factors.

* The division by 360 can be made by means r:i' the right side hairline of the
cursor as the distance between the hairline and the side hairline is equal to the
distance between the index I on scale C or D and 3.6 on scale CF or DF.

Calculation of compound interest is made according to the formula

a(l + r)*, :
where # is the number of settling periods. -

The caleulation can be made by means of the scale LLI or LL2 for interest
betwecen 1 and 1 per cent. or more than 10 per cent. respectively. Reference is
made to the rules for calculation of powers.

The trigonometrical scales S, ST, and T are found on the back of the slide.
The sine scale S gives values of sine corresponding to angles between 5.°5 and
90°. The scale is figured by means of the numbers 5.5, 6, 7, 8, 9, 10, 11 12, 13,
14, 15, 16; 17, 18, 19, 20, 25, 30, 35, 40, 50, 60, 70, 80, and 90, where ° is under-
stood. These figures are all black. The scale is, moreover, figured by means of
red numbers (complemental numbers to the black figures), which are used when

the scale is used as a cosine scale.

A series of subdivisions have been engraved
between 3.5 and 20 for every fenth degree (3.5, 5 6 5.7 ete, ). between 20 and 40 for every fifth
degree (20.0, 20,2, 204 elc.), between 40 and 60 for every half degree (40.0, 40.5, 41.0 ctc ), be-
tween 60 and 80 Tor every whole degree (60, 61, 62 ctc.), together with 85 and 50.

The tangent scale T gives values of tangent corresponding to angles between
5.°5 and 45°. The scale is figured by means of the numbers 5.5, 6, 7, 8, 9, 10,
i1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, and 45, where ° is under-
stood. These figures are all black. The scale moreover, is figured by means of
ted numbers (complemental numbers to the black ones), which are used when

the scale is used as a cotangent scale.

A scrics of subdivislons have been engrave
lwlwc:farscs and 20 for cver{ tenth degree (5. 5. 5.6, 5.7 elc) and between 20 and 4% for cvery fifth

degree (20.0, 20.2, 20.4 ctc

The joint sine and tangent scale ST gives joint values corresponding to angles
-between 0.°55 and 6°. In fact the scale is a folded fundamental scale which has ~
been displaced the quantity & + 180. The scale is figured by means of the num-
bers .55, 6, .7, .8, .9, 1, 1.1, 12.1‘53 14,15, 16, 1.7, 1.8, 1.9, 2, 25, 3, 3.5, 4,

5, and 6, where ° is understood.

5 * Usé extreme right red lioe for 365 days. |

. -

e

A serics of subdivisions, hay .;v A '
(Eictwccnz g and 2 for every!lhxdmdugﬁasmé (355" .'S_,Lr.S‘l el.c ), I:?clween 2'and 4 for every ﬂ[helh:
egree ( 2.02, 2.04 etc.) , s 6[ tev wgnue!h dcﬂw (4.00, 4.05,4 10.etc.).

sin 10°.04 = 0.1743 =‘ " Ex: No.T8.
. 9°.89 = 01743 & cof soffi F S . Ex.No.79.
sin 1°.00 = 0.01743 = cog §9°.00. e Ex. No. 80.
tan 1°.00 = 001743—co:s9° 00 : Ex. No. 81.

Sin and tan of angles smal]cr than 0" 55 are also calcu!atcd by means of the
scale 8T only the results shall' bé dwldcd by 10 or 100

5in 0°.10 = sin 6.0 = 0,001743 7 - - Ex. No. 82,
sin 0°.01 = sin 36"—00001143 S -::i : Ex. No, 83.
These values may also be, calcula!cd byidms:on by the numbers 3438 -and

206300 respectively.
si 6°.0 = 6.0 : 3438 == 0.0 743 . .
sin 36" =36 : 206300 = A 00174 R
By multiplication and dlvxs:onvofvm dmary numbers ‘and trigonomentrical func-

tions the scales S, T, and SI"are used in connéction wnlh the fundamental scale

D or the reciprocal scale D, wh:ch are all found on the back of the slide rule.

Examples are not given.

Most frequently the tngonometncal funcuons are employed in connection

\;nh calculation of triangles, .Thereforr. a short survcy of these problems will
c given.

Given: 2 gngles and I side.” 7

The third angle ‘may be caloulated whareupou the law of sines-is employed
Ex. A = 13%45

= 20°.00
Sum A+ B=133°45 : ;
Now we get € = 146°.55 “
The sine law gives
a b ¢

sin 1_3.45 = sin 20,00 = sin 33.457
Here once of the sides is khown. E. g. a'= 4,055,

By only one setting of the slide is now duectly found
b =5960and c = 9.610,

il ettt T el
FLE B P SRS T

-

Ex. No. 84,

- Given: I angle and 2 sides. - .r

1) If the angle given lies opposite one of the sides, the angle oppaosite the
second side given is first calculated by means of the sine law. Then the third
angle is calculated, and finally lhe tl'urd side by means of the sine law.

2) If the anogle given lies betwe lhe 2 sides | gwen, we may proceed as follows ]
Ex.A=13°45 b=5960 c= ““'. : Ex, No. 85.
The sine law gives - Al pic PR

e 5960 gst0 e
- o _1--
sin1345 " sinB sm.C Chend oyl

s;r :
We may now displace the slide of the;sl;dg tule; unhl thc sum of the angles

which on the sine scale lie opposite to the numbers 5.960 and 9.610 on the
‘fundamcntal stale D, s ‘equal to 180° — 13° 45 = 166°.55. ‘

11



|, whereupon a = 4,055 is read

sinB 5960 '

Rt 1] 6200 ;

sin C~ 9410 ;

Thc hairlinc of the cursor is set
upon the slide is dlsplaced thf?ﬁi
respectively, have the sum 166° 55 o

Then we get again

B =20°.00 and C = 146°.55,
whercupon a may be calculated by means of the sinc law.

n;%%.GZO(_] on the fundamental scale D, where-
!an_l hich lic opposite. 1 and 06200

Given: 3 sides. 5

The probiem may be solved by dlsplacmg the shide until the sum of the three
angles opposite to the three numbers a, b, and g, 13”180" i

This problem may, however, be solved m a_‘__implcr way by means of the
common legarithmic formulas ’

rmr e !/ (‘Y_—b) (s— c‘) et.c._._ “

s{s—a}

The scale of Pythagoras P is pla'cé.d at the bottom of the back of the slide rule.
It is connected with the fundamental scale D, and it could also be designated

]/1 T—x2, as readmgs at the same place on.scale D and scale P give the square

sum of I.
L B e "

Vl — 0.17432 = 0.98470

Readings on scale D must consequently be imagined as lying between 1 and
0, The scale has been figured by means of the numbers 0.995, 0.99, 0.98, 0.97,
0.96, 0.95, 0.94, 093, 0.92, 0.91, 0.9, 0.8, 07 0.5, 05 04 03 nnd 0, and with
a number of subdivisions. "

Thus sul.divisions have been engra\cd f;oml_O'QQS to 0.99 for every tenthou-
sandth parl (0 9950, 0.9%49, 09948, etc ),[_fmm' 99" to 0.98 for every (ivethou-

Ex. No, 86.

part (0. 9?0 0969 0968 etc ), from 09 to, 07 for every twohundredih part
{0.900, 0.695, 0.890, etc.), from 0.7 to 0.3 for cvery hundredth part (0.70, 0.69,
0.68, ctc), and from 0.3 to 0.1 for every twenneth part (0 30, 0.25, 0.20, clc.).

As ]/l —sintv= cos:v, and Vi --—--cos2 v S

scale P may also be uscd asa very valuable suppIcmcnt to scale S. The fact is
that this scale gives sufhc:ently accurate \:\alucs ‘for sin angles from 0°—45°
but quite unsatisfactory values for sin from 45°—90°. For cos it is of coutse
reversely. As sin and cos to the same angle have the squarc sum 1 it is evident
that scale P may be used as an exterision of scale S. If thercfore sin 79°.96 is to
be found scale S will give an cxccedmgly unsaus[actory reading and instead
setling is made to cos 79°.96 but readmg is madc not of S but of P whercupon

8in 79°.96 == (.9847 = cos 10'.04-&" ‘ T Ex. No. 87.
. is obtained, - : B

Improvement of the results ghined by calcﬁlation on the slide rule.

As mentioned above the accuracy by a single sefting or reading on the funda-
menial scales of the shdc rule is about 1 %go. If 1 settmgs or readings are perform-

ed by a calculation on these scales, the accuracy of the result is about V“ %0,

If the squarc scales and the cube scale are included in the calculation, the

accuracy is less. When the log log scales are used, a very different percentage
of accuracy is attained in the different places of the scales.

Sometimes, an improvement on a result obtained by stide rule calculation is
desired, and some examples of the manner of proceeding are given below.

1.743 X 2326 = 17X 23 +0043X23 + Ex. No. la.
17X0026+0043X0026

=391
0.0989
0.0442 it
0001118 ‘§(«*
4054218

Each product is calculated on the slide rule. If any uncerfainty arises by
the reading of the last figures of these products, the correct value of these figures
is known a priori, as e.g. 1.7 X 2.3 is to end in a l-figure because 7 X 3 =21
which ends in 1. ) '

Thus we have succeeded in caleulating a product with 7, correct figures by
means of a slide rule only.

40552326 =1743 1+ 4
4.055 = 2.326 X 1.743 -+ 2.326 A
=5 4.054218 - 2326 4

2.326 A = 0.000782

4 = 0.0003362

4.055 + 2,326 = 1.7433362

The result of the intervening calculation is found in cx. mo, la. The division
is thus performed with 8 correct figures. i

Ex.No. 40,

x?—4.700x 4+ 1,743 =0 Ex, No. t7a,
x=0406+ 4

(0.406 + 4 )2-—4,700 (0.406 + 4) + 1.743 =0

0.164836 + 08312 4 + A2 - 1.9082 —4.700 4 4+ 1.743 =0

3.888 4 = —0.000364+4- A2

4 = (—0,000364 + 42) <+ 3.888

As a first approximation we put 42 =0

A = —0.00009360

A2 = (0,0000000088 :

A% + 3.888 therefore has no influence until the ninth decimal.

The improved root is now obtained

x = 0.406 — 0.00009360 = 0. 40590640

The second root is then :

4.700 — 0.40590640 = 4, 29409360 ’

Vl 743 = 1.320 4 A4 Ex. No. 25a,




1.743 = 1.742400 +-. 2.640[]* Ag""«?‘ 2
26404 = 0.000600 — 4 jie &
= (0.000600 — 4 ﬂ)—2 40 7t 5 s
As a farst appmx:mdtxon g;e _ul‘i !;5 {1k,
A=00002272 - ' sk !
42 = 0,0000000516 % A%
A2 =+ 2,640, therefore, has no lﬁﬂ?
The improved root is thus*:: 1253k,
1320 + 0.0002272 = 1. 32022124@ 10y

numbers.

Important for all users of DEEVA Duplo Sllﬂe Rules )
-The DUPLO Slide Rule is a“‘delmte pracnslon mstrument and” should be
treated as such. ¥
Above all protect the rula fro
exposure to glaring sunlight, =
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