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1
My invention  relates broadly to calculating
devices and more particularly to a simplified con-
struction. of calculator which is extremely com-
pact in size-and -which will-permit the solution of

problems-and the determination-of functions of -

wide variety.

Another:object of my invention-is to-provide a
compact. construction of calculating device which
may be readily’ manufactured from moldable
plastic material which substantially encloses all
of the operating members- of- the -calculating
device.

Another object of my invention is to provide s
construction: .of -calculating - device including a
substantially polygonal shaped frame having a
‘pairof coacting slides operative in directions nor-
mal to each other and in coaction with a piv-
otally mounted angularly movable - scale, said
slides and angularly movable scale being opera-

tive over coactive scales carried by said frame-

structure.

Still-another object of my invention is to pro-
vide a construction of calculating device having
a multiplicity -of coacting scales defined in a hori-
zontal direction.as z, 22, the anti-logarithm of ,
g duplicate z scale, the reciprocal of z, the V/x
in even quantities-and the v/z in odd quantities;
and defined in & vertical direction as the recipro-
cal of ¥, as.y, ¥2, the anti-logarithm of v, a dupli-
cate reciprocal.of ¥ scale, the \/¥ (in even quanti-
ties of ¥) and the V¥ (of odd quantities of ¢); in
combination with a diagonal scale graduating lin-
earlyin terms of 2 and angularly adjustable in
coaction with the movement of vertical and hori-
zontal runners over the aforesaid scales and over
an outer arc for the solution of angles having a

ide ratio of less than 10/1 for the measurement
of trigonometric functions thereof and over an
inner arc for the determination cf angles having
size ratio greater than 10/1 for the measurement
of trigonometric functions thereof.

Still-another object of my invention is to pro-
vide a construction of calculating device includ-

_ing a polygonally shaped frame structure for sup-
porting and enclosing a multiplicity of horizon-
tally: and vertically arranged scales in coaction
with arcuate -scales enclosed: thereby -where the
inner vertically and horizontally arranged scales

~are calibrated in terms of ¥/x and 1/v.

A still further object of my invention is to
provide a-construction:of computing device which
is provided with a multiplicity of coacting func-
tion scales -and a: multiplicity of hairline slides

for coordinating the movement-of -the:slides with
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2
respect to the function scales for rapidly solving
mathematical and trigonometric problems. -

Other-and further objects of my invention re-
side in a compact construction of computing scale
-as set forth more fully in the specification here-
inafter following by reference to the accompany-
ing drawings in which:

Figure 1 is a plan view of the calculating de-
vice of my invention; Fig. 2 is a transverse sec-
tional view taken substantially on line 2—2 of
Fig. 1; Fig. 3 is a transverse sectional view taken
substantially on line 3—3 of Fig. 1; Fig. 4 Is a
fragmentary sectional view on an enlarged scale
taken substantially on line 4—4 of Fig..1 and
illustrating the manner of cocrdinating the hair-

line movable members in the construction of my

invention; Fig. 5 is a perspective view showing the
nolygonally shaped frame of the structure of my
invention; Fig. 6 is a fragmentary sectional view
similar to the view shown in Pig. 4, but illus-
trating a modified form of my invention in which
the connecting means between the linearly mov-
ahle scales and the angularly movable scale eX-
tends into a groove in the angularly movable scale
rather than through a slot therein for providing
for a longitudinally extending central hairline for
precision reading; Fig. 7 is a transverse sectional
view through the angularly movable scale illus-
trating the groove and central hairline formed in
the scale; and Fig. 8 is a perspective view of a
fragmentary part of the angularly movable scale
showing the longitudinal groove and the hairline
therein.

My invention embodies the following principles
in a computation device for the stated purposes.

1. The trigonometric relation of the tangent
cf an angle or the reciprocal of the tangent to the
two short sides for the purpose of multiplica-
tion or division of the quantities indicated by the
length of the two sides; and/or the multiplica-
tion or division of the functions, square, square-
root, reciprocal, logarithm, etc., of the above men-
tioned quantities,

2. The angular adjustment of a movable elon-

3 gated member about the origin of the r and y

axes to indicate the size and trigonometric func-
tions of the included angle on scales provided
for the purpose.

3. The angular adjustment of the aforemen-
tioned movable:elongated member about the ori-
gin of the xr and y axes to indicate the size and
trigonometric functions for use when the ratio of
sides, -the :tangent, {s less than 1/10.. 'These
scales greatly facilitate the solution of problems
involving angles of less than 6 degrees.
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4. The point of intersection of the three hair-

lines to indicate the length of the hypotenuse,
indicated on the scale along the hairline of the
angularly adjustable member,
-5, The function scales may be varied so that
the device will apply more directly to any of
many of the flelds of engineering, mechanics and
mathematics.

Referring to the drawings in detail, it will be
noted that the device consists of:

A rectangular or square base | on which is
printed or to which is fixed a number of gradu-
ated scales. The principal scales being the hori-
zontal scale x, graduated linearly 0-10 left to
right; the vertical scale y, graduated linearly
“'0-10 bottom to top; the horizontal scale 1/z,
graduated proportional to the tangent of the in-
cluded angle; the horizontal scale z’, graduated
linearly 0-1¢0 left to right; the vertical scale 1/y’,
- graduated proporticnal to the cotangent of the
“included angle; the group of arc scales for use
when the ratio of the sides is greater than 1/10,
-graduated so that the hairline of the pivoted
member {1 will indicate the included angle and
its sine and cosine, the tangent is indicated on
the ¥ or 1/z scales; and the other group of arc
scales provided for use when the ratio of the
sides, the tangent of the angle, is less than 1/10,
graduated so that the angle, sine and cosine are
indicated by the pivoted member (1, the numeri~
cal tangent is indicated on the ¥ or 1/ scale.

Function scales are also provided. They are
.parallel to the principal or base ccales so that
the desired function of a quantity is indicated
along the hairline that indicates the principal or

-base number. These scales allow multiplication
or division of the functions without reference to
the base numbers.

The transparent movable elongated member [1
rests on the base | and pivots about the pin {la
at the origin of the x and v axes. Said member

i1 is provided with a grooved slot 11b for the
purpose of seating the moving pin 12. It is also
provided with a linearly calibrated hairline which
is calibrated along its length from zero, at the
origin, to 14.14, the unit calibrations being the
same as in other linear scales on the device.

The transparent movable elongated member 7
is provided with ends Ta and b which allow it

to be slid vertically so that it is always parallel ¢

.with the x scales; and so that the ¥’’ hairlines

cross the ¥ and functions of y scales at points
equidistant from their origins and so that the
Y’ hairlines may cross every point along the ¥
or functions of ¥ scales. The elongated member
1 is provided with a slot 7d for the purpose of
forming a runway for the moving pin [2.

The transparent movable elongated member 8
is provided with ends 8a and 8b which allow it to
be slid horizontally so that it is always parallel
with the y scales; and so that the X'’ hairlines
cross the r and function of x scales at points
equidistant from their origins and so that the X
hairlines may cross every point along the x or
“function of z scales. The elongated member 8
is provided with a slot 8d for the purpose of
forming a runway for the moving pin 12.

Directions for the operation of the calculating
device:

General explanation

1. This device is designed primarily for multi-
plication and division of numbers and/or their
- functions and for the solution of right triangles.
2. The horizontal scales are functions of x and

are intersected by the vertical hairline, or X"’
hairline. All x readings are taken on the x scale
at the X’ hairline. The setting is made by
sliding the X’’ hairline horizontally.

3. The vertical scales are functions of ¥ and are
intersected by the horizontal hairline, or ¥*’

- hairline. All y readings are taken on the y scale
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at the Y’’ Hhairline, The setting is made by
sliding the Y’’ hairline up or down.

4. The 2z scale is printed on the Z’’ hairline
which rotates through a 90 degree arc. The Z’*
scale is used only in the solution of right trian-
gles with sides ratio of less than 10/1, in which
case the hypotenuse is indicated at the moving
pin junction 12 of the X'/, ¥’’ and Z’’ halrlines.
In the solution of right triangles the Z’’ hair-
line indicates the angle, sine, and cosine on the
cuter arc scales, and the tangent on the y or
1/x scales, either one it intersects.

5. In multiplication and division, 2 readings
are taken at the point where the Z’’ hairline
intersects the ¥ or 1/x scales and 2 readings
where it Intersects the x or 1/y scales. The
Z’'’ hairline is set by moving either the X’ or Y’
hairline until the Z’’ halrline indicates the de-
sired number on the y, 1/z, z, or 1/¥ scales.

6. To set scale 2 with the Y’’ hairline:

As the multiplier—set to desired reading on the
ccales ¥ or 1/x;

As the divisor—set to desired reading on the
scales 2’ or 1/¥".
7. To set scale 2 with the X'’ hairline:

As the multiplier—set to desired reading on the
scales ' or 1/v’;

As the divisor-—set to desired reading on the
scales ¥ or 1/z.

Multiplication and division

8. There are three fundamental equations for
use in multiplication or division:

(1) zz2=y (2) yz=z 3) 1/y ==

It is seldom convenient to use Equation # 3.

Solve either of the equations for the unknown,
set the two known quantities on the correspond-
ing scales and read the result at the hairline in-
dicated in the solution of the equation.

Example 1.—~Multiply 6 by 7 using Equation
#1 (zz=y). Set z at 6 (paragraph 2) set z at 7
(paragraphs 5 and 6) read product 42 at ¥ (para-
graph 3). :

Example 2.—Multiply 6 by 7 using Equation
#2 (yz=zx). Set y at 6 (paragraph 3) set z at 7
(paragraphs 5 and 7) read product 42 at x (para-
graph 2).

Ezample 3.—Divide 4 by 5 using Equation #1
(xr=y, y¥/2=x). Set y at 4 (paragraph 3), set
z at 5 (paragraphs 5 and 7), read quotient .8 at =
(paragraph 2). ’

Ezample 4.—Divide 4 by 5 using Equation #2
(yz=2x, z/2=y). Set x at 4 (paragraph 2), set
z at 5 (paragraphs d and 6), read quotient .8 at ¥
(paragraph 3).

9. It is desirable that all results be indicated
by either the X’’ or Y’ halrline rather than Z’’
hairline. Therefore it is recommended that z
be used only as the multiplier or divisor.. This
procedure was used in the examples as para-
graph #8. Set multiplicand or dividend with X'’
or Y’/ hairline, set z as multiplier or divisor and
read the product or quotient on the hairline
which wa: used to set 2. The other hairline can
then be used to set z (multiplier or divisor) for
the next operation. : - C
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¢ 10> The:following.is.an-explanation of:the solu-
wtion:of a:rtypical.problem.

25 X X463
-2 4734

:..9et y.on.25, set 2.t0.34. (quotient.is.at z) ;
.-Set z.on 4 by using Y’’ hairline; . this multiplies
....the reading.at x. by 4.. .The product is at y;

.Examplé:

..Set 2 on 47 by using. X"’. hairline;_this divides

....previous fotal by 47. . The quotient is at x;
.».Set z.on 63 by using Y’/ hairline; this mulfiplies
...total by. 63.. Product.is.at y;
. Set z on 7T.using X’ hairline; this multiplies total
by 1.
»The final solution; 27.6, is at X'" hairline on the
~-x-scale,

- “The: order of-the:operations:makes: no- differ-
szence. : The ;above :example-is intended-to show
-7 only:- one of -the many: methods. possible. 2

.. The. function.scales

. --- 11..To.determine the square root. of a.numbey
© ..eontaining.an odd.number of digits, set ¥.on the
« :..number and read:-the square root-on the Vy.odd
- scalerat-the. Y. hairline, - extreme: left-vertical
;o .scale.

12.-To-determine the;square-root-of a. number 3
containing an even numbers of: digits,.set. y omx’

the.-'number‘-and: read the square:root on the Vy
: evenrscale:at-the Y’/ hairline, center left-vertical
scale
,:::18: 'To: det°rmine the-reciprocal-‘of & number,
et-y:on:the number-and- read: the reciprocal oii
he:17y-or 1/y’ scale at the hairline.
~=i14v To determine-the:square:of a. number; set
» g on the number:and:read the square:on:the 12
::zscale at the:hairline. .
:-15. To-determine the logarithm: of a - number,
... set Y’ hairline on.the number.-on the.anti-log
. ;- y.scale. and read.the logarithm .on the z. scale
... at- the hairline; the. anti-logarithm.scale is the
.anti-log of the y scale,

16. The operator will use other methods th'xn
the above. For instance, the square of a num-
ber can:be determined by setting the number on

--one ‘of- the Vy scales and reading the square on
- the ¥ scale.” The square root of a number can
- be found by setting the number on-the 2 scale
‘and reading the square root on the y-scale; etc.
- 17.“The -operations described -in- paragraphs
11" to' 16 inclusive can-be performed with equal
-ease by using the X’" hairline and function scales.
18. It is possible to -provide scales for many

- other functions of zand v.
- 719 The -simplest method - of multiplying two
~-functions‘of £ and y is: set one function with
X*-hairline; set the other function with the Y*’
hairline, notice-the reading on the ¥ scale and
~~continue to- move the Y’’ hairline until the Z’*
-“hairline intersects the y scale gt that point.: Read

~-the-product on the y scale at the Y™ hairline. -
‘65 _sions thereof. makes-the device very convenient

20. To divide: two functions of x and y, set
--dividend with the “Y’’ hairline, set divisor with
- X’ -hairline and read quotient at z.

(2)2
:-Example: Tog?

;>Solution: -Set Y’/ hairline on 2 on the \/27 scale,
: set X'’ hairline on 2-on: the anti-lozarithm =z
. -scale-and-read .quotient 13.3 at-the Z’%-hairline
. -on the 1/x scale.

it Solution:of right -triangles: (sides.ratio of :10/1
- or:-less)

. .21 If two sides of a right triangle are known

5 and.set .on the x and y scales, the length of the

. hypotenuse is..indicated on. the z scale at the

- . moving pin junction of X’’, ¥’’.and Z’’ hairlines.

. The angle,.sine, and cosine. are indicated on the

.outer. arc scales- by the Z’’ hairlines, and the

10 -tangent is indicated by the Z’’ hairline on the

vy or 1/x scales,

22, It can.be seen from. paragraph 21 that if

.- .a-slde.and angle, or.side and function of an angle,

..-or. hypotenuse.and side, or any.two .values gre

15 known.and properly set, the unknown values wiil
~-be indicated on their respective scales.

Solution'of-- right - triangles (sides ratio greater
< than - 10/1)

.-23; When:dealing :with right triangles in which

one of :the :angles s less:than 6 degrees, it is

e ,convenient ‘to:use the.scales. on:the inner -arcs.

~.i'The:tangent is:indicated: on::the 7 scale at the

112" hairline, ‘but it: must:be remembered that in

ogthis-case thesides:ratio is greater than tento one,

so it is necessary to point-off :accordingly.
i +24; 'Whenever® the inner:arc-scales-are: used,
.-it:ismecessary that the;short side be indicated on
=-the y-scale.

0 -:25.-The :hypotenuse: is. not.:indicated:-on -the
..z.scale when:the inner arc scales are used.

!The- calculator:of my invention is formed in a
sr.substantially polygonally shaped form built up
= from.plastic:material-with:spacers 2, 3, 4:and 5
85: in:opposite corners thereof .which serve to space

:the-rectangular or:square-base plate {::.from the
:+ :upper transparent plate §.-:This allows the slid-
«:able adjustment of the hairline:slide 7.in g longi-
+-tudinal:-direction. while. hairline slide 8 may he
40 adjusted in a transverse direction.  The slides
»::T-and:8 are.both provided with slidable abutments
= 1q and 8a‘and inwardly directed portions 7b and
~8b-swhich: project-over: the transparent plate 6
- as shown: forming :confining housings for the
45 spring members 9. and: {4--which are disposed’
- between pin :members Tc-and 8¢ respectively and
the. peripheral :edge of the transparent plate §
--enabling: the:adjustable slides to be maintained
inadjusted position. .- The slides T and 8 and the
50--angularly--movable -scale . | | are ‘simultaneously
-- movable-by: reason:of the interconnection thercof
- through-pin.:member {2 -adapted to slide in the
:;grooved:slots in members 7, 8 and | as hereto-
fore:explained as the-member (1 angularly shifts
b3..about the pivet point: i1g thereof.

- As+heretofore -explained - the calculating device

- of-my . invention is-extremely compact in con-
--.struction. - The size of  the -polygonally shaped
- frame measures approximately 5’ x 5’ by ap-
60 -proximately 1%’/ in thickness with but slight pro-
- tuberance of -the adjustable slides T and 8. The

+ multiplicity of functions which may be performed
-with.the computing  device of my invention, to-
--gether with: the-relatively:small physical dimen-

~-for-useon a large variety of problems.
~-In:the form of my-invention shown in Figs.
1-5, - the -angularly - movable scale {{ has been
.. explained as having a slot therein. This requires
70 that the z hairline be considered as simply the
- imaginary .center of the slot ({b. -In Figs. 6-8
I. have shown a modified construction in which
. greater- precision: of operation is obtainable. In
-..this form of my invention the angularly movable

.»7"5A,sca1e {1 has a longitudinally extending vertically
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disposed slot tie in the top face of the scale 1}
extending only partially into the scale. The
pin member 12 in this arrangement is shortened
and projects only partlally into the groove lic
serving to guide the angularly movable scale {4
as the linear scales T and 8 slide longitudinally
or transversely. The fact that the groove llc

is in the nature of a recess and not a slot wholly -

penetrating the thickness of scale 11 permits a
hairline (fd to be recessed into scale (I either
from the under surface thereof at {id or down-
wardly from the bottom of groove Ile. Such
hairline is accurately located in the center of
the groove (le and scale 1 and thereby provides
a precision reference line for effecting coordi-
nated readings with the correlated scales. The
slot 11d has been exaggerated in size for pur-
poses of explaining the location of the hairline
in scale {i. It will be understood that slot lid
may be a very fine slit or shallow surface recess
filled with a coloring pigment which will readily
show through the plastic material from which
scale {1 is formed and through the transparent
plastic associated slides and top plate 6 of the
frame structure to facilitate precxsion readings
of the several scales.

In operating the X’’ or Y’’ hairline to set the

2 reading, one frequently has the choice of mak-
ing the required setting on either the vertical
or horizontal scale. Experience is required tg
enable one to make the better choice, with the
purpose of keeping the operation within the
more easily read portions of the scales. Usually,
" this result is best obtained by selecting the num-
ber on the scale that will require the X’ or Y¥*
hairline to be moved toward or across the center
of the device. And, likewise, when a series of
operations are to be made, the same purpose
can be achieved by a choice of the order in whlch

the operations are performed.

While I have described my invention in one
of its preferred embodiments I realize that modi-
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fications may be made in the details thereof and -

I desire that it be understood that no limitations
upon my invention are intended other than may
be imposed by the scope of the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. A computing device comprising a pair of
flat sheet-like panel members spaced one from
another, at least one of said panel members be-
ing formed from transparent material and the
other of said panel members carrying scales vis-
ible through said transparent panel members, a
pair of slides extending between said panel mem-
bers and slidable in paths substantially normal
to each other, a scale pivotally mounted between
said panel members and having calibrations
thereon variably registerable with the scales on
said second mentioned panel and a connection
* between sald slides and sald pivotally mounted
scale for effecting simultaneous movement be-
tween said slides and pivotally mounted scale. *

2. A computing device comprising a flat panel
member carrying longitudinally and laterally
arranged scales thereon, a transparent: panel
mounted in spaced relation to said aforemen-
tioned panel, a pair of strip-like slides mounted
for longitudinal and transverse movement be-
tween sald panels and each having hairlines
registerable with the scales on sald first men-
tioned -panel, a graduated scale pivotally mount-
ed between said panels and having pivotal con-

nection with each of said slides, the gradua--

tions on said pivotally mounted scale being

50

60

65
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A

variably registerable with the scales on said
first mentioned panel as said slides are selec-
tively positioned with respect to the scales on
said first mentioned panel.

© 3. A calculating device comprising a pair of
panel members mounted in spaced parallel re-
lation, one of said panel members carrying a mul-
tiplicity of coacting scales and the other of said
panel members being transparent for viewing
said scales therethrough, the scales on said first
mentioned panel extending in a longitudinal
direction and being designated as z, 22 the anti-
logarithm of x, a duplicate x scale, the reciprocal
of z, the Vr (In even quantities of x) and the
Vz (in odd quantities of 2) and scales extending
in a direction normal to the aforesaid scales
and being designated as the reciprocal of ¥, as y,:
¥2, the anti-logarithm of y, a duplicate reciprocal
of y scale, the Vy (In even quantities of ¥) and
the Vy (in odd quantities of ¥) and a diagonally
extending scale graduated linearly in terms of 2
and pivotally mounted between said panels to
swing In an arc over the aforesaid scales with
the graduations thereon variably registering with
said scales, a longitudinally and transversely
movable slide operating between said panels and
having a pivotal connection with said diagonally
extending scale and hairlines on both of said
slides registerable with the scales on said first
mentioned panel.

4. A calculating device comprising a pair of
panel members mounted in spaced parallel re-
lation, one of said panel members carrying a
multiplicity of coacting scales and the other of
said panel members being transparent for view-
ing said scales therethrough, thé scales on said
first mentioned panel extending in a longi-
tudinal direction and being designated as z, 23,
the anti-logarithm of zx, a duplicate z seale,
the reciprocal of z, the VZ (in even quantities
of x) and the Vz (in odd quantities of ) and
scales extending in a direction normal to the
aforesaid scales and being designated as the re-
ciprocal of ¥, as v, ¥2, the antilogarithm of y, a ]
duplicate reciprocal of ¥ scale, the Vy (in even
quantities of ¥) and the Vy (in odd quantities of
V), a diagonally extending scale graduated lin-
early in terms of 2 and pivotally mounted be-
tween said panels to swing in an are over the
aforesaid scales with the graduations thereon
variably registering with said scales, a longitudi-
nally and transversely movable slide operating
between said panels and having a pivotal connec-
tion with said diagonally extending scale, hair-
lines on both of said slides registerable with the
scales on said first mentioned panel and a mul-
tiplicity of "arcuately arranged scales.on said
first mentioned panel, each having a pivot point
on said diagonally extending scale as a center
and calibrated according to trigonometric func-
tions, said last mentioned calibrations being reg-
isterable with the linearly arranged graduations
on said diagonally disposed scale. - :

5. A computing. device comprising -a panel
member carrying a multiplicity of sets.of gradu-
ated scales thereon extending in directions nor-
mal to each other, said sets of scales being dis-
posed adjacent the marginal edges of said panel,
one set of said scales being calibrated in accord-
ance with z, 22, and the anti-logarithm of x; an-
other set of said scales being calibrated as the

. reciprocal of z, the Vz (in even quantities of x)

75

and the Vz (in odd quantities of ) ; another set
i
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9
of said scales being calibrated as the reciprocal
of y, as y, ¥? and the anti-logarithm of y; and
the last set of sald scales being calibrated in ac-

cordance with the reciprocal of y, the Vy (in

even quantities of ) and the Vy (in odd quan-
tities of y), a transparent panel extending over
the aforesaid panel and allowing clear visibility
of the aforesald scales therethrough, a diagonally
arranged-scale pivotally mounted between sald
panels -and having linear graduations thereon
registerable with the aforesaid scales, a pair of
slides each having a hairline thereon, one of sald
slides being movable longitudinally between said
panels and the other of said slides being movable
transversely between said panels and a plvotal
connection between said slides and said diago-
nally arranged scale.

6. A computing device comprising a panel
member carrying a multiplicity of sets of gradu-
ated scales thereon extending in directions nor-
mal to each other, said sets of scales being dis-
posed adjacent the marginal edges of said panel,
one set of sald scales being calibrated in accord-
ance with z, 2, and the anti-logarithm of z; an-
other set of sald scales being calibrated as the re-
ciprocal of z, the Vz (In even quantities of x)
and the Vz (in odd quantities of x); another set
of said scales being calibrated as the reciprocal of
v, as ¥, 2 and the anti-logarithm of ¥; and the
last set of said scales being calibrated in accord-
ance with the reciprocal of y, the Vy (in even
quantities of ¥) and the V¥ (in odd quantities of
v), a transparent panel extending over the afore-
said panel and allowing clear visibility of the
aforesaid scales therethrough, a diagonally ar-
ranged scale pivotally mounted between said
panels and having linear graduations thereon
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registerable with the aforesaid scales, a pair of
slides each having a hairline thereon, one of
said slides being movable longitudinally between
sald panels and the other of said slides being
movable transversely between said panels, a piv=-
otal connection between said slides and said diag-
onally arranged scale and a plurality of arcuate
scales carried by said first mentioned panel and
formed on a radius coincident with the pivot of
sald diagonally arranged scale, said arcuate
scales being calibrated in terms of trigonometric
functions and adapted to be correlated with the
graduations on said diagonal scale.

7. A computing device comprising a pair of flat
sheet-like panel members spaced one from an-
other, at least one of said panel members being
formed from fransparent material and the other
of said panel members carrying scales visible
through said transparent panel members, a pair
of slides extending between said panel members
and slidable in paths substantially normal to each
other, a scale pivotally mounted between said
panel members and having calibrations thereon
variably registerable with the scales on said sec-
ond mentioned panel, said pivotally mounted
scale having a longitudinally extending groove
therein, a pin-like member extending between
said slides and projecting into the groove in said
pivotally mounted scale and a hairline carried by
said pivotally mounted scale in alignment with
the center of said Ilongitudinally extending
groove, said slides and pivotally mounted scale
being formed from transparent material for ena-
bling visual registration to be made of the sev-~
eral calibrations on said slides, pivotally mount-
ed scale and said panel members.
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