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sas City, Mo., a corporation of Missouri
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(CL 235—70)

8 Claims.

This invention relates to calculating devices
which include a scale element relatively movable
to another scale element, the scale elements being
ruled in consecutive divisions spaced in propor-
tion to the logarithm of a series of numbers.

In order to give more than two places accu-
rately, the divisions should have relatively wide
spacing and to keep the dimensions of such a
device within reasonable length limits, the scales
have been divided into strips and the strips ar-
ranged longitudinally about the surface of a
cylinder. While such devices, known as Thacher

calculators give from four to five places with ac-"

curacy, they are extremely bulky gnd cannot be
conveniently carried from one place to another.

It is, therefore, the principal object of the
present invention to provide a calculator which
will give at least three places accurately and
which is of simple and compact construction so
that it may be readily and conveniently carried
by the user in somewhsat the same manner of
an ordinary slide rule that can give only two
places accurately.

Further objects of the invention are to provide

a calculator device of the grid type wherein the £:

registering points of the graduations on the re-
spective scale members are substantially in com-
mon plane so as to avoid errors resulting in read-
ing of the scales from angular directions or in
refraction of light rays where it is necessary to
register the graduations of the respective scales
through a transparent material.

In accomplishing these and other objects of the
invention, I have provided improved structure,
the preferred forms of which are illustrated in the
accompanying drawings wherein:

Fig. 1 is a perspective view of a calculating de-
vice constructed in accordance with the present
invention.

Fig. 2 is a cross section through the calculating
device on the line 2—2 of Fig. 1.

Fig. 3 is a longitudinal section on the line 3—3
of Fig. 2,

Fig. 4 is a perspective view .of a modified form
of the invention.

Pig. 5 is a cross section on the line 5—5 of'

Fig. 4.

Fig. 6 Is a longitudinal section on the line 6—8
of Fig. 5.

Referring more in detail to the drawings:

i designates a calculating device embodying the
features of the present invention and which in-
cludes a frame element 2 including ends 3 and 4
connected by a plate portion' 5 having upwardly
rounding sides § and 7T cooperating with inturned
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flange-like portions 8 and 9 on the ends 3 and 4
to form a substantially rectangular compartment
10 having an open top f{. Extending longitudi-
nally of the terminal edges of the sides 6 and 1
are guide rails 12 and {3 having their ends suit-
ably anchored to the ends of the flange portions
8 and 9 whereby the guides are retained in fixed
spaced relation. In the form illustrated, the
guides comprise substantially channel-shaped
members having webs 14 and inwardly extending
flanges {5 to form facing guide grooves 16 for
mounting a grid-like scale element 1T later de-
seribed.

Journaled within the ends 3 and 4 of the frame
substantially coaxial with the axis of the curved:
sides 6 and T are shafts {8 and 19, each carrying
sprockets 20 and 21 at the respective ends thereof.:
The sprockets mount an endless belt 22 extending -
therearound and having an upper run 23 substan-
tially registering with the plane of the opening
{1 in the frame 2. The belt is formed of g flexible
material preferably a pliable plastic of a type
having a minimum of expansion and contraction
and which is moisture-proof and corrosion resist-
ant. The belt is also of a material adapted to
carry a plurality of scales %4 extending trans-
versely thereof and parallel with the guide rails
12 and 13. The scales are spaced apart in dac-
cordance with the spacing of grid bars on the
grid element T previously mentioned. Each-
scale on the belt forms a seetion of a continuous:

_ logarithm scale.
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The scales are successively brought into view
through the opening {{ by moving the belt. In:
order to effect movement of the belt, the side
edges thereof are provided with a series of uni-
formly spaced perforations 25 adapted to engage
pin-like teeth 26 on the sprocket and one of the
sprocket shafts extends through the bearing
opening in one of the end members to mount a:
knurled stem 27 that is adapted to be gripped
between the thumb and fingers and rotated iIn
either direction. .

The grid-like element 17T includes a rectangular
frame having longitudinal side rails 28 and 23
slidably positioned within the guide grooves 18
of the guide rails 12 and i3 and which are con-
nected at their ends by cross rajls 30 and 381
which are preferably of channel cross section
and arranged with the flanges 32 thereof extend-
ing inwardly in facing relation as best shown in
Figs. 2 and 3. . : .

- The frame is freely slidable across the:opening
{1 and substantially conforms to the length there=
of to carry a plurality of spaced scale bars 33.
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The scale bars 33 have wings 34 and 3% diverging
from a ridge 36 in the direction of the upper
run of the belt and which have their edges 31
terminating closely adjacent the upper face there-
of. The outer surfaces of the wings on the re-
spective bars each have a section 38 of a continu-
ous logarithmic scale corresponding to the scales

24 on the belt. ' The graduations’ 39 of the scales:
38 registerwith the graduations 40 on the scales’

24 when the grid-like frame is in registry with the
opening 11 of the frame 2.

The upper run of the belt may operate over. a,v.
table-like support 41 carried by the ends 3 and 4~

of the frame 2.
The longitudinal bars of -the grid-element T

have the ends thereof connected to thé cross-bars”

13

dinally slidable in channel-shaped guides 53 fixed
at the ends to the guide members 42 and 43 pre~
viously described. The upper face of the slide 44
has a series of spaced scales 54 corresponding fo
the scales on the belt and the sides of the bars
of the grid element have co-related scales 55 in
the same manner as the scales on the belt and
grid-element on the calculator previously de-
scribed. -

In operating the modified form of the invention,
the scales on the slide 44 are adjusted by recip~
rocating the slide and the guide members inci-
dental to rotation of the stem §f{. The grid-like
element is-adjusted relative to the slide by mov~

‘ing the grid longitudinally of the guide rails §3.

< 'The-upper surface of the slide which carries the

of the grid frame in any suitable manner-such as -

soldering or the like so that the barsare spaced in

corresponding relation w1th the scale strips:on the .

belt.
*It-is:thus obvious-that the reading points of the

gradugtlions onthe-scale bars substantially.:con- -

taet:with the graduations on-the scales of the belt
whereby the grid-like scale and beit may be-ac-

curately adjusted with respect to each. other for

niaking :a -calculation and-for reading the: result
tRhereof:” The under run:of the helt, or that por-

tion not-used by the abovesmeitioned scales may-

carry-aukiliary*scales-such -as cube and square
rootof mumbers.

In usingthe device constructed and assembled
as described; the:desired scale section on the belt
is moved into position with a related scale on-one
of:thelongitudinal bars of the grid-element. This

igreffected by rotating the'knurled stem 271 in the

desired “direction. A predetermined graduation
oni‘the reldted bar-of the grid is readily positioned
over:a:graduation on the selected scale:of the belt

by shifting the grid frame 17 latérally .along the:

gaide rails: 12-.and 13 so-that -a result may be
readily ‘defermined by noting graduatioris-on one
of “the other -scale strips -of the belt relative to
graduations:on a related scale of one ofthe other
scale=Dbars: substantially -in " the manner: of - a
Thacher-calciilator.:

- Inthe formvof the invention-shown in F1gs

4,°5,7and 6, the fixéd frame: includes a base:plate-

&t having parallel channel-like guide rails 42-and

437 fixed to the ‘ends thereof for slidably guiding:

a’slide element 44:that has its upper: face sip-~
ported-in: sliding ‘contact with the under face of
the upper flanges 45 of the guide rails 42-and 43;
thelslide "being supported in: position:on-a shaft

487 journaled at: its respective ends in® hearing’

opienings 47 formed in the web portions.of the re-

spective guide rails 42 ‘and 43 at points substan=.

tiglly midway of: the lengths thereof ¢ as bevt shown
mFlg L S

- Imvorder to reczprocate the shde through rota~
tioh-of ‘the shaft, the shaft is preferably provided
with+a plurality’of friction rollers 48 that are re=~

tained'in yiélding contact with-theiunderface of:.

the slide by arch-shaped leaf springs 49 and 50
hdaving one of their 'ends fixed to the lower flanges

of the:guide rails anid their other ends:freely hears

ing ‘thereon Wheleby ‘resiliency:in .the arch ‘por-

tionsofthe:springs-retaing the friction-rollers in’

contact with:the slide'element of the calculator::

IR order to rotate ‘thé shaft; oneend thereof
projects t6 miount ‘a khurled:stem 61 correspond-'

ingito the actudating stem for ‘the belt.in the pre~
ferred form of the invention.

" The grid element 52-of the calculator-in $his
for' Tof: ‘theinvention: corrésponds with the grid
e!ement “{T:in the preferred form-and-is-longitu=
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graduations of the scales is supported in substan~
tially the plane of the terminal edges of the di~
verging wings forming the guide bars so that the
reading points of the graduations on the respec-
tive scales are readily and accurately noted.

From the foregoing it is cbvious that I have pro-
vided a calculator structure having at least three
places accurately and may. be read with ease in-
herent in the Thacher-type of calculator. It is:
also apparent that my improved scale is of sim-
ple:and compact construction and may be read-
ily manipulated and- carried in a convenient
manner. ,

What I claim and desire to secure by Letters
Patent is: o

1..A calculating ‘device of the character de-
seribed 'including an open frame having trans-.
verse - pairs ‘of longitudinal suides on opposite.
sides thereof, a grid scale element composed of .
spaced. parallel bars slidably supported by one
pair of guides, and a scale element slidable in the.
other pair of. guides immediately adjacent the
grid bars and having a substantially fiat planar
surface provided with graduations corresponding -
to those on said bars of the grid scale.

2. A rcaleculating device of the character .de-
scribed including a frame having longitudinal
guides on opposite sides thereof, a grid scale ele-
ment slidably supported by the guides and com-
posed of spaced bars extending parallel with said
guides, a shaftl rotatable in the frame, and a sub-~
stantially planuiar scale element -having movable
support on the frame directly under the grid scale
and having connection with said shaft. o

3.;A calculating: device of ‘the character-de-~
scribed including a frame, an endless belt, means
mounting the endless belt on the frame with a run
thereof movable in.a plane, a grid scale element -
including a plurality of spaced parallel bars car-
rying scale markings, and means slidably mount-.
ing the grid scale element for movement on the
frame with the bars extending transversely over.
the run of said belt.

4. A calculating device of the character- de-
scribed including a frame, spaced:shafts jour-
naled -in the frame, belt-supporting -wheels on
the shafts, an endless belt operating over.the
wheels and having:a run movable inia plane; a
grid scale element including a plurality:of spaced-
parallel*bars carrying scale markings, and means
slidably mounting the grid scale element: for-
movement on the frame with: the bars extending
transversely over said run of the belt. )

5. A:-calculating device-of the character de-
scribed including a frame, an endless belt, means
mounting. the endiess belt. on the frame with-q-
run: thereof -moveable :in -a plane,. s -grid. scale- -
element; including & plurality of spaced.-bars

78 each-having diverging wings above and:termingts-
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ing substantially at said plane, means slidably
mounting the grid scale element for movement on
the frame transversely of the run of said belt,
and cooperating graduations on the wings of the
bars and said belt,

6. A calculating device of the character de-
seribed inecluding a support, a scale element slid-
ably supported for movement in one direction on
the support and having a plane graduated sur-
face, another scale element including & plurality
of laterally spaced grid bars having faces di-
verging in the direction of said plane and pro-
vided with graduations cooperating with the
graduations on said surface carried by the sup-
porting means and movable in a direction trans-
versely of and immediately over the scale cle-
ment having the plane graduated surface, said
last-named scale element having graduations ex-
tending substantially to the plane of said sur-
face.

7. A device of the character described includ-
ing g support, a substantially flat grid-like mem-
ber slidable on the support and having gradua-
tions, and a belt member having a substantially
flat rim carried by the support for movement
transversely in substantial contact with the grid
and provided with graduations cooperating with
the graduations on the grid.

8. A device of the character described includ-
ing a frame, a substantially flat grid-like mem-
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ber slidable on the frame and having parallel
bars extending longitudinally in the sliding direc-
tion of said member and provided with logarith-
mic scales, a belt member movable on the frame
only in a transverse direction to the hars of the
srid member and carrying a plurality of logarith-
mic scales in substantially the same plane as the
scales on the grid member, and means for actu-
ating the helt member so that the scales thereon
may ke manipulated into juxtaposition with the
scales on the bars.
WALTER B. PHILLIPS.
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