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This invention has to do generally with improvements
in mannally mauipulated scale type calenlators useable in
general for 'making calculations for which slide rules are
commonly employed. ) :

My general ‘objective is to provide a calculator which
for at least many purposes and kinds of calculations, has
advantages over conventional slide rules by means of sim-

pler and more easily understandalile scale systems, and
greater- facility and accuracies. in relating and détermin-
ing-values éntering into and resulting from the calcula-
tions.

The invention is predicated upon the use of arithmetic
scales, ag distinguished from logarithmic scales; locations
and values aleng which are more easily and accurately
determinable ‘than logarithmic values. . Additionally, and
in the interests of greater convenience, facility and visi-
bility. in manipulation, the present calculator employs a
simple arrangement of scales, one on what may be marely
a flat card-like base, and the other on a flat arm swingable
on the base. , :

In its mathematical aspects, the invention is furtber pred-

icated upon the use of corresponding scales on the arm -

and body, each constituting a -dual arrangement of con-
tignous lincar scales individually of arithmetically equal
dimensions, with the two scales related in the ratio of the
square root of 10. By employing a reference arc about
and intersectable by the arm scales, the device operates
-on the mathematical principle of similar triangies, and by
providing for contignous double scales having a greater
and lesser numerical ranges, it is possible to achieve great-
er reading accuracies ina device of given size, orin other
words, to reduce by half what otherwise would be the size
required for comparable accuracy.

Ali the featurss and objects of the invention, as well as
the details of certain typical and illustrative embodiments,
will be mere fully understoed from the following descrip-
“ tion of the accompanying drawing, in which:

FIG.1is a view showing the device with its' arm swusng

to an illustrative calculating position;

FIG. 2 is'a view similar to FIG. 1 illustrating a differ-
ent calculating positicn of the parts; and

FIG. 3 is-a fragmentary view: illustrating a variational
form of the inventicn. i : )

Referring to FIGS: 1and 2, the caleulator is shown to
comprise a suitable bedy 19 which may be in the form of
a flat sheet or card-like base having a semi-circular geriph-
ery 11 extended beyond its diameter to a straight edge at

12 parallel to-the ‘diameter. - The body carries 'what may
‘be termied DD scales paralleling ‘the edge 12 and. which
may be imprinted directly on the base, or on a separately
formed strip 13 flatly affized to the base.

The D scales comprise a pair of onposed scales Dy and
Ds, the former being a scale of 100 equal divisions be-
tween a marked or unmarked line 14 which is a projection
of the center of pivot 15 normal to the straight edge 12,
and  the opposite .extremity at “numeral 100” which is a
projection of the terminal of arc 16 at its diamster through
point 15, normal to the straight edge 12.. The two scales

D, and D; are related by the ratio of the sguare root of -

10, in that any value along the Dy scale is the square root
of 10 times the corresponding value. on' the Dy scale, the
lattertherefor having values up to 31.62 at and corre-
sponding to'the 100 terminal of the Dy scale. “As will be
noted, the upper or Dy scale is divided into units and the
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D, scale into fifths, ~The diameter of the circular arc 15
and therefore the extents of both the arm and base D
scales, may be of any desired lengih compatible . with
affording the desired accuracies and readability.

The body 19 also has marked or imprinted thereon an
altitude line, designated Alt., which is perpendicular to
the edge 12 and D scales and extends in alignment with
the marking 10 on the D, scsle to intersection with the
circular arc 16. )

As previcusly mentioned, the calculator operates on the
principle of similar triangles, and in this respect, the Alt.
line forms one side of a triangle having its other sides
along the A and D scale lines, as to also similar triangles
having as their parallel counterpart of the Alt. line, the H
or Hy lire intersecting selected values on the A and D
scales. The Alt. line intersects the D scale at-“10” in
order to. provide for simple and, in effect, unity in one of
the similar triangle values.

An arm 17, mads in the form of a transparent strip,
is- pivoted to swing about ths center 15 from-a position,
designated by the broken lines at 174, of engagement or
parallelism with the D scales or strip 13, to-any of various
calculating positions typified by FIGS. 1 and 2. ‘The arm
17 carries what may be termed a pair of A scales corre-
sponding exactly in length, divisions and their markings to
the D scales, ie., the oufer Aj scale being in exact corre-
spondence with the Dy scale, and the inner Ay scale being
in exact correspondence with the Dy scale, excepting only
that for convenience in use, the interval lines on the arm
scales may be drawn.at an appropriate angularity, say
about 35 degrees, to the scale line.. Because of limitations
in"calcelating determinations cccurring at the ends of the
scales toward the pivot 15; markings may be there omitted
and the scales started at substantially the values indicated.

The device also uses ‘a . cursor or hairline carrier 18
which in the FIGS. 1 and 2 embodiment of the invention
may. consist of ‘a transparent strip carrying one or more
lines, e.g.. H and Hj, the sirip having a head 19 slidable
along the straight edge 12 so that the hairlines are normal
to the D scales and parallel to the Alt: line. Plural H
lines may be used simply as a matter of convenience in
limiting necessary shifting of the cursor. The cursor.may
be provided as. a separate piece, and for convenience, the
back side of the body 18 may be provided with a pocket,
not shown, to accommodate the cursor when not in-use.

The stated: relationships in terms-of the square root of
10, between respectively the Ay, A and the Dy, Dyscales,.
serves ‘to-provide for extended. calculation range and ac-.
curacy for desirably short scale’ lengths; by Teason. of
square “root -cancellation. effects as . between. the- scales.
Thus, e.g., where a value is selected on the A; scale for
multiplication or: division using the .H ‘or -H; lines, the
answer imay be read on the Dy scale, or vice versa. 'Where
in a calculation a value is selected at the A; scale inter-
section with the arc 16, to bs related to an H or Hy se-
lected value on the -Ay scale, the answer will appear at
the intersection:of the used H or H, line with the Dy
scale, by reason of its squars root of 10 relation to'the Ay
scale and correspondence with the Ay scale. Similar rela-
tions and cancellation effects occur where sslections are
made on the D scales for answers reading in the A scales.

FIG. 3 illustrates a variational form of the invention
similar to the described embodiment except it the manner
of accommodating the cursor as an attached component
of the calculator. Here the cursor 28 is shown to be made
in the form of a transparent strip carrying a pair of pro-
jections 21 which slide in a slot 22 extending through the
body 23 in parallelism with the D scales so that; ‘as be-
fore, the hairlines H, H; extend perpendicular to the D
scale in the functional-sclid line position of the cursor.
When not in- use, the cursor may be sltid-to the left ex-
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tremity of slot 22 and swung to the collapsed position
indicated by broken lines 28a, as permitted by accommo-
dation of the projections 21 within a quadrantal extension
22a of the siot.

The following are examples of various caleulations in-
volving assured factors X and Y that can be made by
simple manipulations of the device.

(1) To multiply X by Y—

Method A: Swing the arm A so that the outer scale
Ay value for X falls on the arc 16. Place hairline Hat Y
on the inner arm scale Ay and read the answer under the
hairline H on the lower D scale Dy, FIG. 1 illustrates the
calculations 8 (3{) times 17 (Y)=1356,

IMethod B: Swing the arm A so that X on the A, scale
falls on the Alt. line, place the hairline H at Y on the Dy
scale and read the answer at the hairline intersection with
the A; scale.

2. To divide X by Y—

Method A: Swing the arm to its Y value at the A, scale
intersection with the arc 16. Place hairline H at X on the
D scale and read the answer at the H intersection with
the A scale,

Method B: Swing the arm to coincidence of Y on the
A scale with Alt., place H over X on the A, scale and
read the answer below on the D; scale.

Method C: Using the hairline H, swing X (or Y) which-
ever is of greater value on the A; scale perpendicularly
above Y (or X) on the D, scale and then read X/Y at
Alt. on A, scale and Y/X at the arc 16 on the A; scale
(or vice versa). :

The choice of the most convenient method for the cal-
culation given above may be determined by rapid inspec-
tion. For multiplication: Swing the arm up from the
horizontal position uniil a factor (X or Y) falls either
(&) on Arc C, or (b) on AlL., whichever requires a smaller
upward swing. If (a), use multiplication Method A
above; if (b), use multivlication Method B. For division:
If the pesitions of X and Y (on their respective scales)
are not widely separated, division Method C above is the
most convenient—e.g., in the case of 70/60 or 23/75. If
they are widely separated then division Method A will bs
used if Y is towards the right end of the scales—e.g.,
50/90—and division Method B will be used when Y is
nearer the left end of the scales—e.g., 60/12. Selection
of the upper or lower scales for the answers and the
placing of zeros or decimal points will be determined
from the rough magnitudes involved (as in slide-rule use).

3. To find the square of X—

Swing X on the A; scale to coincide with arc 16 and
read X2 on upper D; scale below X, Aliernatively, swing
X on the A; scale to coincide with Alt., and read X2 on
the Ay scale above X on the D, scale.

4, To find the square root of X—

Place H at X on upper D, scale, swing A scale to junc-
ture of H and 16, and read answer at 16 on the A, scale.
FIG. 2 illustrates the determination 9=the square root of
81, and also that 81=the square of 9 using the H line.

I claim:

1. A scale type calculator comprising a body having
a flat surface carrying across its lower extent upper and
lower contiguously parallel linear base scales, an altituds
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line extending normal to said scales, a transparent arm
pivotally mounted on said body at one end of said base
scales and carrying along its length outer and inner con-
tiguously parallel linear arm scales, said base and arm
scales being the same and each comprising differently di-
vided and numbered individual scales having progres-
sively numbered equal divisions and numerically related
so that the reading at any point along one scale is the
square root of 10 times the corresponding reading on
the contiguous scale, the pivot point of the arm being
such that when brought into parallelism the arm and
base scales have the same values at points of alinement
normal thereto, said body carrying an arc intersectable
with said pivet point and having its diameter along the
arm scales when the latter scales are parallel to the
base scales, said arc being progressively intersectable by
the arm scales at varying angles by swinging the arm to
selected scale values, and means movable parallel to the-
base scales and carrying an altitude line normal thereto
and intersectable with said arm scales at different posi-
tions of the arm.

2. A calculator according to claim 1, in which said
body has a semi circular periphery about and spaced
from said arc.

3. A calculator according to claim 1, in which one each
of said arm and base scales divides the arc diameter
length into equal numbered divisions of 100.

4. A calculator according to claim 1, in which the
outer arm scale and upper bage scale divide the arc diam-
eter length into equal pumbered divisions of 160 which
are the square root of 10 times the corresponding values

- on the contiguous scales.
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5. A calculator according to claim 4, in which the
mentionad altitude line intersects said arc and base

at a location corresponding to !0 on its lower
numbered scale,

6. A calenlator according to claim 1, in which the
interval lines on the arm scales extend diagonally of the
{ongitudinal extent of the scales.

7. A calculator according to claim 1, in which said
base scales are carried on a raised strip area of the body
having its edge engageable by the arm when its scales
are swung paralle! to the base scales.

8. A calculator according to claim 1, in which said
altitude line carrying means comprises a member slidable
along a guide edge of the body parallel to said base
scales and having a transparent arm carrying the last
mentioned altitude line.

9. A calculator according to claim 8, in which said
suide edge is below the base scales.

10. A calculator according to claim 8, in which said
suide edge is between the arm and base scales.

11. A calculator according to claim 8, in which said
meraber is pivotally carried by the body.
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