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To all whom it may concern:

Be it known that I, RoBerT L. HIBBARD,
a citizen of the United States, and a resident
of Bellevue, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improyement in Caleulating De-
vices, of which the Tollowing is a specification.

My invention relates to calculating de-
vices, and has special reference to devices of
the disk type, in which a plurality of annular
scales are mounted in a single plane.
* ‘The object of my invention is to provide a
disk slide-rule that shall be simple and inex-
pensive in construction, effective and accu-
rate in operation, and that shall embody a
plurality of annular scales all of which are

-relatively fixed. ‘

_Slide-rules or calculating devices of the
disk type for the continuous calculation of a
series of mathematical processes, as hereto-

“fore usually constructed, have embodied a

plurality of logarithmic scales one or more
of which were movable with respect to the
others. This construction involved a rela-

tively expensive and complicated design,
‘since a careful alinement of the fixed and ro-

tatable scales was essential for accurate re-
sults, and, furthermore, the rotatable scale
members were comparatively fragile and sub-
jectto excessive wear.

ccurate results may readily be obtained

by the use of the slide-rule of my invention,-

which comprises, in general, a plurality of
relatively fixed concenfric annular scales
and a plurality of transparent disks that are
provided with radial index-lines and are ro-
tatably mounted at the ¢ommon center of
the scales. 'This construction is especially
simple and durable, may be of convenient
size and shape for transportation, and is
relatively inexpensive. - o
Various desirable results, such as the
functions of angles and the squares and
square roots of numbers, may be obtained
by referring from one scale to another, but
the principal advantage in the slide-rule of
my invention lies in the fact that problems

_ involving the multiplication and division of a
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plurality of numbers may be solved with a
minimum number of operations, the final
result only being read and by reference to a
single stationary scale.
My invention is illustrated in the accom-
panying drawings, in which— .
Figure 1 is a plan view, and Fig. 2 a par-

tial section, on a larger scale, of a calculating
device constructed 1n,_accordance therewith.

Referring to the drawings, the disk slide-
rule @ comprises a plurality of concentric cir-
cular scales b, ¢, d, ¢, f, and g, a plane base-
surface of any convenient shape, such as the
disk &, a transparent index-arm 4, and a
transparent disk j, that are rotatably mount-
ed at the common center of the aforesaid
scales, and an axial member k. The disk 2
is rotatably mounted on a lower cylindrical
portion I of the axial member and engages
a sprinﬁq—washer m, which is interposed be-
tween the disk and an outer flange » on said
member. The scales may be laid out on the
disk k, but a scale-plate o is preferably pro-
vided, which is so mounted upon the disk
that the scales are concentric with the axial
member k.

The transparent arm 4 is rotatably niount-
ed upon an upper portion p of the axial mem-
ber and is siniilar to the lower portion, ex-
cept that it is provided with a cylindrical
projection ¢, which fits into a corresponding

counterbore r in the lower member, the

transparent arm ¢ being in engagement with
a spring-washer s, that corresponds to the
washer m and separates the disk from an up-
per flange which corresponds to the lower
flange n, while the transparent disk j is fitted
to the cylindrical projection ¢ and is fas-
tened between the two axial members, which
are rigidly clamped together by a screw u
after the disks are assembled in position.
Thus if the disk » upon which the scales are
mounted is considered as a stationary ele-
ment the arm ¢ and the disk 7 are both rota-
table relative to each other and to the disk
and are provided, respectively, with radial
index-lines v and w, by which values read on

-one scale may be transferred to another

scale and various mathematical calculations

_performed, as hereinafter explained.

It is obvious that the arm %, which rotates
in engagement with the disk j, may be re-
placed by a transparent disk sumilar to the
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disk § on which the index-line v could be

maintained and that the scales which in-
clude a decimal-scale &, by which the com-
mon logarithms of numbers may be obtained
in a well-known manner, a logarithmic scale
¢ for performing muliiplication, division, and
similar processes, a pair of logarithmic scales
d and ¢, of which ¢ is a continuation of d and
by which the squares and square roots of
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 until the index-line v is coincident with
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numbers may be obtained in connection with
the scale ¢, a scale ffor the natural tangents,
and a scale g for the natural sines of angles,
may be varied in arrangement and radius of
curvature without departing materially from
the spirit of my invention, and I desire that
all such variations shall be included within
its scope.

To obtain the natural tangent of an angle,
one of the radial indices is moved to corre-
spond to the value of the angle on the scale f,
when its natural tangent may be read from
the scale 6. Natural sines may be similarly
obtained by referring from scale ¢ to scale b.
The mantissa for common logarithms of num-
bersmay be read from the scale b in combina-
tion with the-seale c. ,

In order to illustrate the continuous multi-
plication and division of a series of numbers,
obtaining a single final result, T will assume a
specific problem— - :

16X 28 X2
4XT

The index-line w on the transparent disk §
is set at ‘16" on the scale ¢. The arm 4 is
then independently moved until the index-
line v coincides with ‘‘4” on the same scale.
The disk 7 and the index-arm 4 are then both
rotated until the index-line v coincides with
The arm < is then inde-~
pendently moved until the index-line v coin-
cides with ‘7, after which both are rotated:
LNy 2}7)
the final result being read from the position
of the index-line w on the scale c.
© Leclaim asmy invention— * .

“ 1. A calculating device that comprises a
body portion having a plane surface, a plu-
ralivy of logarithmic scales mounted thereon,

. a transparent disk, having a radial index-
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line, rotatably mounted on the plane surface
of the body portion, a second independently-
rotatable, transparent index-bearing mein-
ber'that is mounted at the ceiiter of the disk
and a two-part clamping device for said ro-
tatable members:. ’

2. A calculating device that comprises a

_ body -portion having a plane surface, a plu-
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rality of scales mounted thereon, a pair of

axial clamping-sleeves, a transparent disk
and a transparent arm rotatably mounted on |

_ the plane surface of the body portion and
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clamped in position relative thereto by said
clamping-sleeves.

3. A calculating device that comprises a
body portion having' a plane surface; a plu-

. Tality of concentric annular scales. mounted

~6c

63

thereon, a pair of axial clamping-sleeves that

are provided with annular engaging surfaces
a transparvent disk which is.clamped between

'sald surfaces, cylindrical bearing portions,

said disk being rotatably mounted on one of
said portions, and a transparent arm which iz
rotatably mounted on the other bearing.

843,944

4. A calculating device that comprises a
suitable disk-shaped body portion, a plurality
of relatively fixed, concentric, annular scales
mounted thereon, and a pair of axial clamp-
ing members that are provided with cylin-
drical engaging surfaces a transparent disk
which is clamped between said surfaces, said
body portion being rotatably mounted in en-
gagement with said transparent disk and
upon a cylindrical portion of said axial clamp-
ing members.-

5. In a disk slide-rule, the combination
with a suitable body pertion that is provided
with plane surfaces, a plurality of relatively
fixed, concentric, annular scales mounted
thereon, and a pair of axial clamping mem-
bers that are provided with annular engaging
suriaces, and a transparent disk that is pro-
vided with a radial index-line and is rigidly
supported between said clamping-sleeves,
said body poriion being rotatably mounted
in engagement with sald transparent disk
and upon a eylindrical portion of said axial
clamping-sleeves, of a second independently-
rotatable index that is mounted at the com-
mon center.

6. A caleulating device that comprises a
suitable body portion that is provided with o
plane surface, a plurality of relatively fixed
concentric, annular, logarithmic scales
mounied thereon, a transparent disk and a
transparent arm vhay are rotatably mounted,
with respect to said body poriion, at the com-
mon center of said scales and are provided
with radial index-lines.

7. In a disk slide-rule, the combination
with a suitable body portion that is provided
with a plane surface, a plurality of scales
mounted thereon and a pair of axial clamp-
ing members that are provided with annular
engaging surfaces, and a transparent disk
that 1s provided with a radial index-line and
is rigidly supported between said clamping
sleeves, said body portion being rotatably
mounted in engagement with said transpar-

‘ent disk, of a second independently-roiatable
index that is mounted at the common center.
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- 8. A calculating device that compiises a- .

disk-shaped poriion, a plurality of scales
mounted thereon, an axial clamping mem-
ber on which said body-disk ‘is rotatably
mounted that comprises two: similar flanged
collars which are provided with complemen-
tary, annular, engaging surfaces, a transpar-
ent disk that 1s fixed to said axial member
and is provided with a radial index-line, and
a second transparent.disk portion that 1s ro-

‘tatably mounted on the first and is similarly

provided with a radial index-line.
In tesiimony whereof I have hereunto sub-
seribed my name this 3d dax of August, 1905.
: ROBERT L. HIBBARD.
Witnesses: :
- R. J. DEARBORK.
Bmrney HiINEs.



