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DRAFTING EQUIPMENT

ARISTO TZ-LINER

A set square for technical drawing,
combining in one instrument scales
symmetrical about a centre zero, a
parallel ruler and a protractor divided
into 360° or 400°.

ARISTO SPIRAL-SCALE

This consists of three 30 cm (12 in.)
lengths of white ARISTOPAL, bound to-
gether with a plastics spiral. Fifteen
scale ratios are displayed by means of
multiple figuring on the six divided faces.

ARISTO TRIGON

A full circle protractor, divided to 360°
and in radians. For setting out and mea-
surement in either system, or for
conversion from one system to the other.

ARISTOGRAPH

A drafting instrument in transparent
ARISTOPAL, for quick and neat sketch«
ing, embodying a protractor divided to
180° and millimeter scales on the edges.
The set square, of sides 85 x 130 mm.,
can be moved (1) as a parallel ruler on a
roller of 200 mm length and (2) be
shifted simultaneously, laterally, along
the roller parallel to a given line.

ERI/STO-PRODU(TION PROGRAMME

Slide rules - Circular computers
Scales - Drafting equipment
Planimeters - Integrators
Charting and mapping apparatus
Surveying instruments for use in schools
and on building sites

Coordinatographs for industry and sur-
veying.

Please ask for our special pamphlets

DENNERT & PAPE - ARISTO-WERKE KG
2 HAMBURG 50 - GERMANY
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The ARISTO Surveyor Slide Rile 0958

The ARISTO SURVEYOR is a double facedslide rule of modern design, incorporat-
ing supplementary scales for the special problems of surveying practice.

For normal day-to-day calculations, all necessary scales are grouped on the
front face of the rule. The folded scales permit multiplication, tabulation and
error distribution fo be performed without traversing the slide. The trigono-
metrical scales for the solution of commenly occurring problems involving right
triangles are arranged on the body of the rule and are available graduated in

the 360° system, sexagesimally divided, or the 4009 system, decimally divided,

whichever is preferred. In this instruction book, all examples are solved in both
systems.

The special tachymetric scales and several auxiliary scales of the well known
Rietz system are disposed on the back of the rule. The scales on both faces are in
perfect correspondence and the cursor is adjusted so that transfer from one face
of the rule to the other in the course of a calculation is freely possible.

All rights reserved, including that of translation.
This booklet, or parts thereof,:may not be reproduced without permission.
© 1954 by DENNERT & PAPE - ARISTO-WERKE KG HAMBURG - S/IFF/S
Printed in Germany by R. Borek KG 16975
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. The Scales

Standard Side:

Scale of Tangents figured in black 5° 30" to 45°
or 69 to 509; figured in red, counter-clockwise,
45° to 84° 30" or 59 to 949 :
Also available for Cotangents

Scale of Small Angles,
in radians, 33’ to 6° or 0.69 to 6.59

Folded scale

Folded scale
Reciprocal scale of 7zx
Reciprocal scale of x
Fundamental scale
Fundamental scale

Pythagoras scale

Scale of Sines figured in black, 5° 30" to 90° or 6

figured in red, counter-clockwise for Cosines
0° to 84° 30" or 09 to 949
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Tachymetric Side:

1-cos

s

1-cos

Scale, in two sections, for Reduction of Distances
measured by horizontal rod and angles of inclination
between 15" and 28° or 259 and 309, referred to scale of x2

Scale of Squares

Scale of Squares

Scale for Offset Checks

Scale, in two sections, for Differences in Elevation,
between 30’ and 45° or 0.6 and 509

Scale for Reduction of Distances measured by vertical
staff and with angles between 0° and 45° or 09 and 509

Fundamental Scale
Muntissa chle
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2 Reading the Scales

To use the slide rule efficiently for rapid calculations is essentially a matter of
learning to read the scales easily and correctly.

For guidance in learning to read the scales refer to the figs. 3—6. They show the
general pattern of the scales and give examples of several specific settings on the
most frequently used fundamental scales, x, on body and slide.
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Fig. 3 The Main Intervals
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You will notice that there are ten so-called primary intervals, marked by long
dividing lines and labeled with the numbers 1—10 in large print (fig. 3). The
“10” can be marked ““1” on the slide rule, for the reason that the end line of a scale
can also be regarded as the first line of an identical scale imaginable as the
continuation to the right of the first scale.

Each primary interval is again divided into ten secondary intervals. Between the
primary 1 and 2 each of the ten secondary intervals is labeled with somewhat
smaller numerals so that here the second digit in a number can be actually
read (1—1, 1—2, 1—3 etc.), whereas in the following ranges from 2 to 10 the
second digit has fo be counted off.

The scale intervals diminish progressively and thus three systems of subdivision
must be used for the smallest, i. e., the tertiary intervals, to avoid crowding
of the lines in the region toward the end. Therefore all tertiary division lines
will only be found between 1 and 2. In this first section of the scale the reading is,
therefore, comparable to the reading of a rule with metric graduation, so that
all numbers can here be actually read to the third digit. The fourth digits can be
easily estimated as the sample settings in fig. 4 demonstrate. Do not overlook
the zero when reading the intervals immediately following the labeled marks
(see 1007, 1095 in fig. 4).

1007 1095 1220 sy | 1573 1847
RN R N R O R R E T T AT LT
l A 12 13 14 15 16 17 18 19

Fig. 4 Reading in the Range 1 to 2

In the next sector, between figured primary intervals 2 and 4, secondary inter-
vals are marked but are not fully figured. Tertiary intervals are marked in
units of 2 (fig. 5). Hence, the third digit of even numbers can be read directly
from the scale divisions. The third digit of odd numbers must be visually esti-
mated. After a little practical experience you will even be able to estimate the
place for the fourth digit fairly accurately.

203 2155 2335 283 302 3495 379
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25 e 3 n & 4

Fig. 5 Reading in the Range 2 to 4

Between 4 and 10 the scale is kept open by marking tertiary intervals in units
of 5. Only numbers, the third digit of which is 0 or 5 can be directly referred
to tertiary marks. Third digits other than 0 or 5 must be located by inspection.

4075 47 5225 61

695 75 801 946
||}||||||[1[s||il[1[||lm?x]l[l]nlml[l]llt
4 5 6 &
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! 7 8 ? 10

Fig. 6 Reading in the Range 4 to 10

The three systems of subdivision explained above are employed in all other scales
and their interpretation will be no problem if you apply to them your knowledge
of the fundamental scales. To avoid reading errors it is good policy to pro-
nounce all numbers mentally digit for digit, as for instance, one-two-eight; not
one hundred and twenty-eight. The reading gives no information about the
decimal point and may signify any decimal variation, such as .128, 1.28, 12.8,
128 etc.

Slide rule results only supply digits in consecutive order. The decimal point is
therefore at first entirely ignored and determined by a rough calculation with
strongly rounded-off numbers when the computation is completed. This is a check
on the order of magnitude of the result as well as an independent check on the
correctness of the slide rule manipulation in a broader sense.

21 The Slide rule Principle

The calculating procedure and the required manipulations are easy to learn by
thinking through and observing how a simple addition can be performed by
sliding one ordinary graduated metric rule alongside a second similar rule.

3

( Apia R ]
0 81 @93 4
Lontoalootoddoatondbaednld
A R R R AR AR TR
0 1 2 4 5
: v J
‘2

Fig. 7 shows how a mechanical addition is made with two such scales. When,
for instance, the tip 0 of the uppermost scale is moved so as to coincide with the
value 2 of the lower scale, we shall find the sum 5 under the value 3 of the upper
scale.

Subtraction is the same process in reversed order, i. e. the length 3 of the upper
scale is deducted from the total length 5 of the lower scale. It follows that, by
simply setting the value 3 over 5, we can read the answer 2 under 0 of the upper
scale.

Multiplication and division by use of the slide rule is exactly the same process as
that described above, except that we are now dealing with logarithmic lengths,
so that by adding or subtracting two segments of line we actually accomplish

v



either a multiplication or a division. In more refined form the above discussed
principle of two separate scales is embodied in the slide, movably tongued and
grooved to the body of the rule. A curser is provided to facilitate setting and
reading of values to hairbreadth accuragy.

3. Explanation of Working Diagrams used in the Solution
of Examples

In the following text an easily memorized method of explanation will be emp-
loyed, so as to show the step-by-step operations in the respective computation
with greater clarity than in the customary form of a facsimile slide rule. Parallel
lines bearing their corresponding marginal labels represent the scales and the
following symbols will make the diagrams very easy to interpret:

Initial setting

Each subsequent setting
Final result

Setting or reading

of an infermediate result

Reverse the rule

Direction and sequence of movements
Hairline of the cursor

&4 Multiplication
(two logarithmic scale lengths are added).

Example: 1.6 x 3.7 = 5.92

Set the left hand index 1 of the x scale
on the slide over the factor 1.6 read on
the x scale of the lower body panel.
Move the cursor over the factor 3.7 on
scale x of the slide and read the pro-
duct, 5.92, on the x scale of the body
under the cursor hair line. The location
of the decimal point is determined by »

rough calculation with rounded-off figures, e. g., for this example, 2 x 3 = 6.

If next the product 1.6 X 7.2, is to be calculated, the factor 7.2 on the slide scale
x will be outside the range of the body scale x. In this event the slide must be
“reset”, i. e., the right hand index 1 of the slide scale x must be brought over
the factor 1.6. Beneath 7.2 on slide scale x will then be the product 11.52 on
body scale x.

X Multiplication with the nx scales

The folded scales are identical with the fundamental scales but are laterally
displaced by the distance corresponding to 7z = 3.142. This results in the value
7 of the folded scale lying over the begining or end of the fundamental scale,
with the value ““1” of the folded scale near the middle of the rule. The folded
scales may be regarded as extensions of the fundamental scales, providing a
means of reducing slide resetting.

8

The product 1.6 X7.2 can be found by the same setting of the slide, but by use
of the 7 x scales, if factor 7.2 is found on slide scale #x and the result 11.52
read over it on the 7 x scale of the body. Multiplication can with advantage
be begun on the folded scales, since no question then arises about the index
of the fundamental scale to by used.

Slide scales x and 7 x are tinted yellow because especially when tabulating,
factors on slide scale x are to be set over bady scale x whereas factors on slide
scale 77 x must be set under body scale 7 x.

5. Division

(two logarithmic scale lengths are subtracted, the reverse of multiplication).

B -

3
47.5 kv

Example: ST 2.24 T%

X
A 50 s 1

Approximation: 7% = 2 b }'{. 'T,W §5§

Flgé’?ﬂ

Usual procedure: Find the numerator 47.5 on the x scale of the body and draw
22.2 on the x scale of the slide info coincidence. The quotient, 2.14 is found on
body scale x, under the index (1) of the slide. With other examples, the result
is found under the terminal index of the slide (e. g., 47.5 = 6.05 = 7.85). The
result is, naturally, readable over index 1 of the slide scale 7x, in any case.

The same slide setting achieves the multiplication 2.14 x 22.2 = 47.5. The
difference between multiplication and division lies merely in the order in which
the factors are taken. In division, the result is found on the body scale under the
initial or terminal index of the slide scale — slide traversing is of no significance.
The advantage of this will be exploited again in the following sections.

An advantage of performing division on the zx scales is that the factors are set
as in a normal fraction, numerator oyer denominator.

6. Multiplication and Division Combined

aixnb.

In problems of the type division is usually taken first, followed by multi-

plication. With several factors in numerator and denominator, divide and
multiply alternately.

X S
2 e
Example: 3 % 97 =72 A -
i —
Approximation: f;% x 30 =90 e ﬁi
Fig. 11 :

Following the division of 32 by 12, (fig. 11), the intermediate result 2.66 need not
be read, since the rule is set for the final multiplication. The cursor is moved
over 27 on the slide scale of x and the result, 72, found on the body scale of x
under the cursor hairline.
























