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COMPLETE SPECIFICATION

Imgreovements in or relating to Calculators
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I, Raraer Fiscugr, of 3, Harambam
Street, Kiryath Motzkin, Israel, an Israeli
Subject, do hereby declare the invention,
for which I pray that a pateni may be
granted to me, and the methed by which it
is to be performed, to be particularly
described in and by the following state-
ment : —

This invention has as its object to provide
a logarithmic calculator similar in principle
to a slide-rule as regards at least multiplica-
tion and division operations, but giving a
far greater accuracy for a greater number of
decimals. IMore particularly, the invention
relates to helical calculators in which a
logarithmic scale rums helically round a
cylindrical core.

In contrast to known helical calculators,
e.g. The Fuller Calculator, which are com-
plicated desk insiruinents, the calculator
according to the invention is a simple pocket
instrument easy to manipulate. The calcu-
lator according to the invention comprises
a cylindrical core carrying at least one log-
arithmic scale plotied along a helical line
running round the core; a iransparent sleeve
slidable with friction on the core and having
at least two marks spaced from one another
by the same distance as aie the beginning
and the end of the scale, measured in the
axial direction of the core, and being so dis-
posed that they can be brought to register,
respectively, with the beginning and end of
the-scale in the same position of the sleeve
relative to the core;—and a transparent
runner slidably strrounding the sleeve with
friction and having at least one mark.

For making a multiplication, one of the
marks of the sleeve is set to one of the fac-
tors, the mark of the runner is adjusted to

the beginning of the scale, then the sleeve is .

moved along the scale, without simultaneous
movement of the runmer relative to the
sleeve, until the mark of the runnei points

to the second factor. One of the marks of
> to the second 1aci

the sleeve now indicates the result. In
making divisions, the sequence of the opera-
tions is inversed correspondingly.

In a preferred embodiiment of the inven-
tion, the beginning and end of the scale ke
on the same generatrix of the core, and the
two marks of the sleeve are located on the
same generatrix of the latter.

The sleeve and /or runner can be provided
with further scales and marks for special
purposes, enlarging the scope of operations
that can be carried out with the calculator
much in the same way as a usual slide-rule
has markings and scaies in addition to the
simple logarithmic scales serving for multi-
plications and divisions.

If the logarithmic scale is doubled, i.e.
two identical contiguous scales are provided,
they are preferably ploited on one consecu-
tive helicai line. Similarly, if other scales
are provided, e.g. a trigonometric scale or
the like, these, too, are plotted on the con-
tinuation of the helical line along which the
principal logarithmic scale is disposed.

The calculator may be provided with more
than one sleeve and/or more than one run-
ner. This enables the operator to keep the
results of one’ calculation on record, while
a second calculation is being carried out
which is often desirable, e.g. in a sequence
of calculations involving addition or sub-
traction in alternation with multiplication
or division.

The sleeve which surrounds the core and
bears the marks for cooperation with the
scale of the core and on which the runner is
disposed, may be made integral with an
extension bearing at least one further helical
scale, and serving as a second core which in
turn is surrounded by another transparent
sleeve provided with marks and with a run-
ner.

The invention is illustrated, by way of
example only, in the accompanying drawings
in which : —
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Fig. 1 is a perspective view of a calculator
according to the inveniion (the logarithmic
scale thereon being slightly distorted, as its
true axonometric representaticn would make
the picture less iilustrative);

Fig. 2 shows the scale of tie calculator
according to Fig. 1 in cvolution;

Figs. 3 to 6 are diagrammatic perspective
views of a similar calculator with a very
much simplified scale serving to illustrate
some calculatioas; and

Fig. 7 is a perspective view of a calcu-
lator according to a furtzer embodiment of
the invention.

The calculator shown in Fig. 1 has a core
1 on which the scale 2 is provided in any
suitable way for example, the core may be
made from white celleloid, plastic, bone or
the like, and the :cale may be engraved and
filled in with cclourng matier, or else the
scale may be printed on a separaie sheet
and pasted on tiie core, or bz directly
applied thereto by mechanical, phoiographic
or other procesces. The seale is econstituied
by a helical Ine a‘ong which a series of
numerals from 1 to 1D are plotied with log-
arithmically divided distances bzivresa thein,
and with decimais and centesimals maiked
between the intezers. The begini'ng and end
of the scale are iocated on the same gonera-
trix of the cors.

The core is surrcunded by a sleeve 3 of
transparent material, such as glass, plastic
or the like, which is slidable along the core
with just so much friction that on the one
hand the sliding does not require an eifort
nor destroy the scale, and on the other hand
the sleeve does noi move of its own accord
along the core. The sleeve 3 may be cylin-
drical or have a slighily ellintic prefile. It
has two marks 4, 5 located on’the same
generatrix and spaced from one another by
the same distance as are the first number 1
and last number 10 of the <cale, measured
along the axis of the core. Finally, a runner
6, likewise of transparent material, rides
with friction on the slesve 3. The runner
has a mark 7. It is preferred that lines be
drawn along the generati’x 8 on which the
marks 4 and 5 of the sleeve 3 are located,
and the genmeratrix 9 of the runner 6 on
which the mark 7 is located. The sleeve and
runner may be true cylinders, or they may
be slotted longitudinally.

With this caleulator, for example, the
operations illusirated in Figs. 3 to 6 can be
carried out.

Figs. 3 and 4 show the multiplication of
“4.5” with “2”, to give the result “9”. The
mark 5 of the slesve 3 is set to the figur
“4.5” on the scale, then the mark 7 of the
runner 6 is set to the beginning of the sca'e.
This is the position illustrated by Fig. 3.
Thereafter, the sleeve 3 is turned and simul-
taneously slid to the left until the mark 7

of the runner points to the numeral *“2” of
the scale. The result can now be read by
means of the mark 5 of the sleeve 3 which
po:nts out the figure “9™ of the scale (Fig. 4).

In order to make a division with the same
{i:zures, that is in order to divide 9™ by *“27,
one starts with the position of Fig. 4, by
sctting the mark 5 of the sleeve 3 to the
figure 9" of the scale, and the mark 7 of
the runner to the figure “2” of the scale.
Then the sleeve 3 is turned and slid to the
right without movement of the runner rela-
tive to the sleeve, until the mark 7 of the
reaner poinis to the bez’nning of the scale.
The result “*4.5” is now pointed out by the
mark 5 of the sleeve 3 (Fig. 3).

The operation illustrated by Figs. 5 and 6
is also a simple muliiplication. but one in
which the scope of the scale between the
marks of the sleeve and runner is exceeded
and a second mark of tke sleeve must be
called in for reading the result. The opera-
tion is 5x4=20. First, the mark 5 of sleeve
3 is set to figure “5” of the scale, and the
mark 7 of the runner to the beginning of the
scale, like in Fig. 3. Then the sleeve 3 is
turned and moved fo the left without move-
msat of the runner ralative to the sleeve,
antil the mark 7 of the runner points to the
fimure “4” of the scale. However, the mark 5
of the sleeve is outside the scale, and the
result must be read bv means of the mark 4
of the cleeve which points to the figure *2”
of the scale,

Divis'on will again be effected by revers-
ing the operation,

The caleulator described abave can con-
ven'ently be made in pocket size, and even
so it aifcrds a far greater accuracy than a
conventional pocket-size slide rule, as the
ke ical seale has a multiple of the length of
‘he stra‘sht scale of the usual slide rule.
The marks of the sleeve and runner may be
made in different colours for facilitating the
se‘tiny and reading.

The calculator illustrated in Fig. 7 is a
stili more compendious insirument which
comprises a large number of different scales
and enablez a great variety of calculations
to bz effected, while being capable of being
made in a small and convenient pocket size.

This calculator comprises an inner core 10
with coordinated transparent sleeve 11 and
ruaner 12, The core 10 bears a scale 13, the
sieeve 11 has marks 14, 14 and the runzer
12 has a mark 15.

The sleeve 11 is made integral with a
cylindrical extension 16 of a larger outer
diameter, preferably larger than that of the
runner 12, This extension forms a second
or outer core and bears a scale 17.

The core 16 is surrounded by a second
transparent sleeve 18 with marke 19, 19/:
and 19”, and on this rides a second runner
20 with marks 21 and 2I'. Either pair of
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vicinal marks on the sleeve 18, i.e. either 19
and 19', or 19" and 19”, is the equivalent of
the two marks 4 and 5 of the calculator
according to Fig. 1. The use of the addi-
tional mark 19”7 is sometimes required in
continuous calculations in which the inter-
mediate results are not noted down, but
merely “memorised” temporarily by means
of the marks on the sleeve. Moreover, the
presence of three marks instead of only two
allows a greater variability of readings on
several scales. For example, in the position
shown in Fig. 7, with the setting of mark 19”
to 30° the mark 19 shows the sine of 30° to
be 0.500. At the same time mark 19 also
shows that 0.050 is the sine of the angle 2°
52’ to which the mark 19" is set. Mark 21
on the runner 20 is the equivalent of the
mark 7 of the calculator according to Fig. 1.
The additional mark 21" is so disposed that
the relative position of marks 21 and 21’ is
the same as the relative positions of marks
19 and 19, i.e. when mark 21 is brought to
register with mark 19 mark 21" will register
with mark 19. The purpose of mark 21" is
to reduce the number of operations required
to perform certain calculations. For ex-
ample, in the position shown in Fig. 7, mark
21 shows that 0.040 is the sine of the angle
2° 18’ to which the mark 21" is set. Assume
that it is required to perform the following
calculation : —
sin 2° 52 0.050
= = 125

sin 2° 18 0.040

Then by setting mark 19" to the angle 2° 52
and mark 21’ to the angle 2° 18, we have
automatically set mark 19 to 0.050 and mark
21 to 0.040, i.e. we have already carried out
the first step in the operation of dividing
0.050 by 0.040. The number of operations
which have to be performed to divide sin
2° 52 by sin 2° 18’ is thus not greater than
the number of operations required to divide
0.050 by 0.040.

The entire calculator is thus equivalent to
two complete calculators of the kind illu-
strated in Fig. 1, and the surface area avail-
able for the scales is greatly increased with-
out undue increase in the bulk of the instru-
ment.

The scale 13 on core 10 is an ordinary
logarithmic scale in the part drawn with a
thick line, and a log-log scale in the con-
tinuation thereof which has been drawn in a
thin line. The scale 17 of the second core 16
is an ordinary logarithmic scale in its first
part drawn with a thick line, and a log-
arithmic scale of sines in the continuation
thereof which is drawn in a thin line.

What I claim is : —

1. A helical calculator, comprising a cyl-
indrical core carrying at least one logarith-
mic scale plotted along a helical line running
round the core, a transparent slesve slidable
with friction on the core and having at least
two marks spaced from one another by the
same d’'stance as the distance between the
beginning and the end of the scale measured
in the axial direction of the core, and being
so disposed that they can be brought to
register respectively with the beginning and
end of the scale in the same position of the
sleeve relative to the core; and a transparent
runner slidably surrounding the sleeve with
friction and having at least one mark.

2. A calculator as claimed in claim 1
wherein the beginning and end of the scale
lie on the same generatrix of the core, and
the two marks of the sleeve are disposed on
the same generatrix of the sleeve.

3. A calculator as claimed in claim 1 or
2, wherein lines are drawn on the sleeve and
runner along the generatrices on which the
marks are located.

4, A caiculator as claimed in any of the
preceding claims wherein the marks of the
sleeve and runner are made in different col-
ours.

5. A calculator as claimed in any of the
previous claims, comprising more than one
transparent sleeve and/or more than one
transparent runner.

6. A calculator as claimed in any of the
preceding claims comprising an inner core
surrounded by a transparent sleeve and a
co-ordinated runner, and a second core made
integral with the sleeve of the inner core as
an extension thereof, which bears at least
one further helical scale and is surrounded
by a second transparent sleeve with <>-
ordinated runner.

7. A calculator as claimed in claim 6,
wherein the extension of the sleeve of the
first core, which constitutes the second core,
has a larger outer diameter than the sleeve
proper.

8. Calculators, substantially as described
hereinbefore and illustrated in Figs. 1 to 6
and Fig. 7 respectively, of the accompanying
drawings.

W. P. THOMPSON & CO.,
12, Church Street, Liverpool, 1,
Chartered Patent Agents.

Sheerness: Printed for Her Majesty’s Stationery Office, by Smiths, Printers and Duplicators—1957
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies
may be obtained.
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This drawing is a reproduction of
the Original on a reduced scale.
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