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PROVISIONAL SPECIFICATION.

Improvements in Calculating Apparatus.

I, Luoxarp CHaRriEs ByGrave, of 4,
Beaumont Avenue, Richmond, Surrey,
Engineer, do hereby declare the nature ot
this invention to be as follows:—

This invention relates to calculating
devices of the type employing a cylin-
drical surface with a graduated hencal
line. In a well known example of this
type of caleulator, in which the readings
are tabulated upon the surface of a
cylinder, pointers are employed to trans-
fer distances from one part of the cylinder
to another. Such a device may be used
for addition and subtraction if equally
divided scales are used or for multiplica-
tion and division if logarithmic scales are
employed. For  solving particular
problems log. log., log, trigonometrical
functions and other well known scales
may be used.

The number of operations required to
solve a problem may be reduced by
employing two graduated cylinders mov-
able relative to one another and a calcu-
lator of this type is known having a
graduated outer cylinder of transparent
material sliding over an inner cylinder.

According to this invention two
cylinders preferably of opaque material
are employed, capable of movement rela-
tive to one another and means are pro-
vided to transfer distances from the sur-
face of one cylinder to that of the otner.

Tt is preferred to employ 2 tube for one
cylinder and arrange for the other
cylinder to slide within it. The means
for transferring the distances may con-
veniently consist of pointers mounted on
a ring sliding aver the outer eylinder.
An additional pointer may be employed
fixed to one end of the outer eylinder and
direcied towards the surface of the inner
cylinder. A stop may be fixed on the
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outer cylinder and the ring provided with
a projection, so that the ring can be easily
registered in a certain position on the
outer cylinder. Some form of hair line
cursor may be used instead of the pointers
that have been described.

This invention is particularly useful in
connection with formule involving two
different functions, for instance for solv-
ing spherical triangles by the tangent
cosine formule. The solving of spherical
triangles is necessary for navigation at
sea and in the air. A well known form of
the problem is when the altitude and
azimuth of an observed heavenly body
have to be found for the dead reckoning
position, the latitude hour-angle and
declination being known. The formule
connecting these variables may be
expressed in the following form:—

tan 3
cos ¢
2. (@) A and § same name Y=c+y.
2. (b) A and & opposite names Y=¢-¥.
3 Tan A= 998 Y tan ¢
’ T cos Y
4, Tan h=cos A tan Y.

‘When 3=declination ¢=hour angle
A=latitude ¢=co-latitude
A =azimuth h=altitude

1. Tan y=

The equations 1, 3 and 4 may be
readily and accurately solved by employ-
ing a calculator according to this inven-
tion, and graduating the inmer cylinder
with log, tangents and the outer cylinder
with log, cosines. As these scales expand
rapidly beyond 89° {and in the case of the
log. tan, below 1°) the main scales are
preferably not taken beyond these limits,
separate scales being employed to cover
the angles near 90° and very small angles,
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plotted to a much shorter base length.
The scale may be numbered backwards
from 90° to 180° to deal with hour angles
above 90° and other large angles. A
calculator constructed accordingly is
shown in the accompanying drawing, in
which the numeral, 1, 1s the inner
cylinder graduated on a helical line with
log, tangents; 2 is the outer cylinder
graduated on a helical line with log,
cosines; and 3 is the ring over the outer
cylinder; all these parts being slidable

and rotatable relatively to one another.
4+ and 5 are the pointers of different
lengths for transferring distances from
one cylinder to the other. 6 is the stop
on the outer cylinder, and 7 is the pro-
jection on the ring, so that the ring can

‘readily be brought to zero by bringing the

parts, 6 and 7, together.
Dated the 29th day of March, 1920.

A, C. DAY, Capt.,
Agent for the Applicant.

'COMPLETE SPECIFICATION.

Imprm}émehts in Calculating Apparatus.

I, Leoxanp Cuarres ByeravE, of 4,
Beaumont Avenue, Richmond, Surrey,
Engineer, British subject, do hereby
declare the nature of this invention and
in what manner the same is to be per-
formed, to be particularly descriked and
ascertained in and by the following state-
ment: —

This invention relates to calculafing
devices of the type employing two
cylinders graduated on a helical line and
movable relative to one another. A
calculator of this type is known having a
graduated outer cylinder of transparent
material sliding over an inner cylinder.

According to this invention a calculator
comprises two cylinders preferably of
opaque material graduated with logarith-
mic scales on helical lines and means for
transferring distances from the surface of
one cylinder to that of the other, said
cylinder being rotatable and slidable
relatively to said {ransferring means, or
all said parts being slidable and rotatable
relatively to one another.

It is preferred to employ a tube for one
cylinder and arrange for the other
cylinder to slide within it. The means for
transferring - the distances may con-
viently consist of pointers mounted on a
ring sliding over the outer cylinder. An
additional poinfer may be emploved fixed
to one end of the outer eylinder and
directed towards the surface of the inner
cylinder. A stop may be fixed on the
outer cylinder and the ring provided with
a projection, so that the ring can be easily
registered in a certain position of the
outer cylinder. Some form of hair line
cursor may be used instead of the pointers
that have been described.

- The invention is particularly useful in

connection with formula involving two
different functions, for instance for solv-
ing spherical triangles by the tangent-
cosine formule. The solving of spherical
triangles iz necessary for navigation at
sea and in the air. A well known form of
the problem is when the altitude and
azimuth of an observed heavenly body
have to be found for the dead reckoning
position, the latitude, hour-angle and
declination being known.

The formulze connecting these variables

may be expressed in the following
form:—
tan &
1. Tan y= o i
2. (a) A and & same name Y=c+y.
2. (6) A and & opposite names Y=c¢ - y.
. tan ¢
3. Tan A= L 07
cos Y

4. Tan A=cos A tan Y.

When §=declination #=hour angle
A=latitude ¢=co-latitude
A=azimuth h=a'titude

The equations 1, 3 and 4 may be
readily and accurately solved by employ-
ing a calculator according to this inven-
tion and graduating the inmer cylinder
with log. tangents and the outer cylinder
with log. cosines. As these scales expand
rapidly beyond 89° (and in the case of the
log. tan. below 1°) the main scales are
preferably not faken beyond these limits.
Separate scales may be employed, on each
cylinder plotted to a much shorter hase
length, covering the same range as the
main scales, with the addition of the
angles near 90° and very small angles.
These separate scales are used in conjunc-
tion with one another and not in-conjunc-
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tion with the main scales. The main and
the separate scales may be numbered
backwards from 90° to 180° to deal with
hour angles above 90° and other large
angles,

A caleulator constructed according to
the invention is shown in the drawing left
with my Provisional Specification, in
which the numeral, 1, is the inner
cylinder graduated on a helical line with
log. tangents; 2, is the outer cylinder
graduated on a helical line with log,
cosines ; and 3 is the ring over the outer
cylinder; all these parts being slidable
and rotatable relatively to one another.
4 and 5 are the pointers of different
lengths for transferring distances from
one cylinder to the other. 6 is the stop
on the outer cylinder, and 7 is the projec-
tion on the ring, so that the ring can
readily be brought to zero by bringing the
parts, 6 and 7, together. A distance
piece longer than the pointers is prefer-
ably carried on the ring to prevent them
from making contact with the head of the
inner cylinder.

An alternative arrangement is shown
in the accompanying drawing. In this
case, the two cylinders are of the same
diameter, and are mounted friction fight
on the same spindle. The longer eylinder,
8, may be graduated with log. tangents
and the shorter cylinder 9, with log.
cosines. The two cylinders may be
rotated independently or together as
desired. In front of the cylinders, a tube,
12, is slidably mounted on a rod, 13, and
in a bracket, 14. The tube ecarries a
pointer, 11, fixed at one end, and a
second pointer, 10, slidable thereon. The
device may be used in the following
manner. The pointer, 11, may be set to
the zero of scale, 9, stops being provided
if desired to render this operation easy
and rapid. The cylinder, 8. is then
votated and the pointer. 10, slid along
the tube, 12, until one of the given read-
ings is under the pointer, 10. The two
evlinders are then rotated as a whole, and
the pointer, 11, moved along until the
second given reading is under pointer,

11.

~ The result of the calculation can then
be read off at pointer, 10, on cylinder, 8.
It will thus be seen that the arrangement
allows distances to be transferred from the
surface of cylinder, 9, to the surface of
cylinder, 8, or from cylinder, 8, to
cylinder, 9.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what I claim
18—

1. A calculating apparatus comprising
two coaxial cylinders graduated with
logarithmic scales on helical lines and
means for transferring distances from the
graduations of one cylinder to those of the
other cylinder, said cylinders being rotat-
able and slidable axially relatively to said
transferring means.

2. A calculating apparatus comprising
two coaxial cylinders graduated with
logarithmic scales on helical lines and
means for transferring distances from the
graduations on one cylinder to those on
the other cylinder, all said parts being
slidable axially and rotatable relatively
ot one another,

3. A calculating apparatus according
to any of the preceding claims, wherein
the scales are respectiveTy graduated with
log. tangents and log. cosines.

4. A calculating apparatus according
to any of the preceding claims, wherein
the graduations where they expand
rapidly are marked in separate helical
scales. plotted to a shorter base length
than the main scales.

9. A calculating apparatus according to
any of the preceding claims, wherein the
scales are numbered backwards to deal
with larger angles.

6. The improved calculating apparatus
constructed and adapted to operate sub-
stantially as described or as shown in the
drawings.

Dated th'is 20th day of December, 1920.
A. C. DAY,

Captain,
Agent for the Applicant,

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd,—1921,

3

60

65

-3
(1]

80

85

90

fe=l
1923

160



162,895 PROVISIONAL SPECIFICATION 1 SHEET

9!!8.7_
83 °
963 30
0+ l
%I [ WA l
D 114
l\e d
S e
~§ 357
N~ E
3
§ 169
Q eenld
5 - de—"2
- =56 '
. $ - ;
. glg 4 b '4!
. o S wh
I SETO [SETR
3 st |reaDU
S seTy [sett
0 SETY |READA
) 4 YISETA |sETY
P 3 seTQ  |reanh
. |1
§ —
<
N
S
,\I -
— ’
mﬁ; .

Malby&Sons, Photo-Litho




162,805 COMPLETE SPECIFICATION

1 SHEET

[appos paonpasvuo qonibly) oy o uorprmpesdalm 1 .%s.S&&QéL\




	Bibliography
	Description
	Claims
	Drawings

