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ABSTRACT: An instrument for solving mathematical
problems and involves nomograms that enable the manipula-
tion of a straight line to read off the value of a dependent vari-
able when the value of an independent variable is given,
thereby computing by means of graphic representation
systemmatic solutions to said problems capable of numerical
calculation. With this invention there are immovable scales
and it is the calculating line that is moved by manipulation to
intersect the said scales at read-off points where memory in-
dicators are positioned for reference, there being a plurality of
calculating lines and a multiplicity of memory indicators
operable at each and/or both sides of the instrument, which is
accordingly capable of the basic mathematics of addition, sub-
traction, multiplication and division, and also other functions
such as subjection of variables to roots, exponents and
reciprocals.
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NOMOGRAM COMPUTER

The prior art relating to instruments for solving mathemat-
cal problems provides, for the most part. slide rules and the
like which; are himited to one entry per scale and devoid of
memory means when locating subsequent variables, are not
capable of simple addition and subtraction functions, and are
lacking in means to aid the operating person m retamihg per-
spective of the problem functions as they develop and are
solved. It is a general object of this invention. therefore, to
provide an instrument of the character referred to that pro-
vides for the entry of a plurality of read-off points, that pro-
vides for addition and subtraction as well as multiplication and
division; and that provides for a multiplicity of memory points,
all as circumstances require.

The prior art relating to computers is by its very nature
complex, requiring memory banks and language conversion
and reconversion. Consequently, special skills must be
resorted to when using computer equipment, accompanied by
the extreme expense of the equipment. and all of which is
complicated by immobility and nonavailability. Therefore, a
simple and portable graphic instrument is much to be desired
and it is an object of this invention to provide such an instru-
ment, particularly adapted to personal use.

It is an object of this invention to provide a unique combina-
tion and positioning of scales in a nomogram computer so as
to provide for the solution of all basic mathematical problems.
With the present invention three basic nomograms are com-
bined into the .one instrument, one adapted to operate with
respect to addition and subtraction problems, a second
adapted to operate with respect to multiplication and division
problems, and a third adapted to operate proportionately with
respect to either of the said one and second nomograms.

It is still another object of this invention to provide the com-
bination with means to operate with respect to powers, provid-
ing a grid of coordinate lines associated with power lines to
each root represented.

It is still another object of this invention to provide for the
sequential operation with higher numerical decimal divisions,
and to this end the instrument is manifold, threefold as shown,
for this purpose.

The various objects and features of this invention will be
fully understood from the following detailed description of the
typical preferred form and application thereof, throughout
which description reference is made to the accompanying
drawings, in which:

FIGS. 1 and 2 are face elevations respectively, FIG. 1 show-
ing one side face of the instrument and FIG. 2 showing the
other side face of the instrument;

FIG. 3 is a view of reduced size, similar to FIGS. 1 and 2,
and illustrating the manner in which the case is manipulated to
place the calculating line as circumstances require;

FIG. 4 is a transverse sectional view taken as indicated by
line4-40onFIG. 1;

FIG. 5 is a perspective view showing the nature of the
memory indicators; and,

FIGS. 6 through 12 are graphic diagrams illustrating the
mathematical operation of the instrument.

The nomogram computer is shown throughout the drawings
as an instrument having fixed immovable scales relative to
which calculating lines are manually positioned and along
which memory indicators are placed. The instrument there-
fore involves, generally, a body A, nomographic scales as will
be hereinafter described, one or more calculating lines B, and
one or more memory indicators C. The instrument body A isa
planar solid having opposite faces 10 and 11 (see FIGS. 1 and
2) upon which the basic nomograms are disposed for observa-
tion. Since the instrument is manifold, that is to have sequen-
tial decimally adjacent areas, the body A is elongated, in
which case the individual characteristically square nomo-
grams are cooperatively related into a composite and continu-
ing rectangular nomogram. With respect to continuity and in-
terdependency of adjacently related nomograms, it is to be ob-
served that there are various nomograph scales thercof which
continue throughout the three (or more) nomograms shown,
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whereby the operable functions of one area depend upon the
operable functions of remote and interrelated areas.

The opposite faces 10 and 11 are associated with the opera-
tive functions of addition-subtraction and multiplication-divi-
sion. respectively. Consequently, the nomographic scales at
said two faces are fundamentally distinct. but nevertheless re-
lated so as to be similarly operative for selective placement
thereon of the calculating line B drawn through two variable
points so as to intersect a read-off pomt. Accordingly, the op-
posite faces 10 and 11 might have a similar appearance to the
indiscriminate observer; however the face 10 is inscribed with
linear invertedly related scales D' and D? and with a linearly
divided control scale E, while the face 11 is inscribed with
logarithmic invertedly related scales L! and L? and with a dual
range control scale M. In both instances the scales D!, D? and
E, and the scales L', L2 and M are equally spaced and parallel,
extending longitudinally of the body A with the scales E and M
intermediate. In practice therefore, there are normally
disposed base lines 12 and 13 at each end of the instrument
body and between which the scales coextensively extend,
being of equal extent.

The linear nomogram at face 10 accommodates a wide
variety of mathematical problems and equations involving ad-
dition, subtraction, multiplication and division. The scales D*,
D? and E are divided into equal increments; scale D! increas-
ing numerically as it extends from base line 12 to base line 13
and scale D? increasing numerically as it extends from base
line 13 to base line 12. The control scale E comprises two
equal portions 14 and 15 having a base or zero point at its
center and increasing numerically therefrom and in opposite
directions toward the base lines 12 and 13. In practice, the nu-
merical extent of the scales D', D? and E can vary, and as illus-
trated extend from zero to 24 in each of the four instances.
The divided control scale E graduations are half that of the
scales D! and D? graduations, and the upper portion 14 is of
negative value while the lower portion 15 is positive. In ac-
cordance with the invention, and in order to multiply and di-
vide on the face 10, a proportionate control scale F connects
the zero points of the scales D?, D? and E, the control scale F
being a straight line of necessity and increasing numerically
from zero at base line 13 and the zero of scale D? to a value of
1 at the zero of scale E, and to a value of infinity at base line
12 and the zero of scale D.

The linear nomogram at face 10 includes the inscription
thereon of a family of reciprocal lines R, R, 5 and R, through
R,, which radiate at proportionate ratio angles from the inter-
section point of the scale D! and the base line 12. In ac-
cordance with the invention the said base line 12 is scaled
linearly from scale D! to scale D?, and the family of radial lines
spread from the value of one over infinity at coincidence with
the scale D', to the value of infinity at coincidence with the
base line 12. The addition of reciprocals occurs frequently
where equations are convertible to reciprocal form, and to this
end the lines R, through R, radiate from the point of intersec-
tion of the scale D! with base line 12. The angle of radiation is
predetermined so as to effect the proper values attributed to
the radiating lines respectively, as is illustrated. The use of
these reciprocal lines is jater described.

The linear nomogram at face 10 also includes the inscrip-
tion thereon of power lines P, through P, superimposed upon
a grid 16 calibrated to the powers of 2", 3" and 4", and con-
structed between the base lines 12 and 13. The lines P,
through P; radiate from the point of intersection of the scale
D! with the base line 12, and each line P, through Pj is of
predetermined curvature so as to effect the proper value at-
tributed to each line respectively, as illustrated. The grid 16
and associated power lines P, through P, cooperate with and
establish a read-out on scale D! as is later described.

In accordance with the invention the calculating line B is
adapted to be manipulated so as to extend in omnidirections
over the face 10 and/or face 11. In its preferred form, calculat-
ing line B is incorporated in a case 20 characterized by its
transparent sides 21 and 22 which protect the faces 10 and 11
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while visibly exposing the same. Consequently, the case 20 is
coextensive with the instrument body A, the sides being op-
positely disposed to overlie the faces 10 and 11 respectively,
and joined in spaced relation for sliding frictional engagement
of the body A therebetween. As above described, the body A
is elongated in which case the case 20 is joined at its ends with
headers 23 having opposed arcuate faces 24 formed about a
commor center and engaged by complementary arcuate ends
25 on body A also formed about a common center, said cen-
ters being coincidental when the body A is revolved into posi-
tion between said headers 23. The sides of the case remain
open for insertion and revolvement of the body A. The line B,
or multiplicity thetreof as shown, is inscribed in the transparent
side 21 and 22, extending longitudinally (and at appropriately
useable angles) so as to be manipulated into placements as cir-
cumstances require.

‘The memory indicators C are provided for selective loca-
tion along the scales D!, D?, L!, L? and M. As shown, the
memory indicators C are flush with the planar surfaces of the
body A and each is a transparent solid having a tapered body
30 slideably and frictionally captured in a dove-tailed channel
31 to move adjacent the scale to which it is related. There can
be several indicators C in each channel 31, and the manual en-
gagement for positioning thereof is through a fingernail slot 32
comprised of at least one straight line or shoulder that extends
transversely of the indicator and by which it is moved. A fea-
ture of the invention is the provision of access openings 35 in
the sides 21 and 22, and through which a person’s finger gains
access for said fingemnail engagement while simultaneously
‘manipulating the calculating line B. In practice, the said calcu-
lating line B terminates at said openings 35, whereby the in-
dicators C can be locked coincidentally with the read-out at-
tained by positioning of said line B.

The linear nomogram is utilitarian through the selective
movement and placement of the calculating line B over the
body A, the calculating line B being in all instances a straight
line that intersects the scales D!, D? and E and the lines F, R,
through R,, and lines P, through P; at read-off points. The fun-
damental mathematical problems are performed by manipula-
tion of the calculating line B generally as follows:

Problems of addition are performed, for example in several
ways. A first example is for extreme simplicity to'solve 7 + 5;
the calculating line B being placed to intersect scale D! at 7
and to intersect scale E at the number 5, in which case the
answer of 12 is read at the intersection of calculating line B
with the scale D2. In FIG. 6 of the drawings I have shown the
shorthand notation that I prefer to employ when operating the
instrument herein disclosed, as applied to the above first ex-
ample, and wherein the scales are designated by indicia re-
lated as they are on the instrument and with the variable and
answer values disposed in close relation (beneath) to the in-
dicia reference of the scales. In order to differentiate known
variables from the answer and in order to distinguish addition
from subtraction, a pointed directional line (left to right) ter-
minates at a reference X which is the answer, the other known
variables being designated as references O along said line. A
second example is to solve the addition of more than two num-
bers or groups of numbers and complicated by subtraction, for
instance (7.5 + 4.5) — ( 2.5 + 6.5). In this instance the
problem is solved by grouping and relating the group answers;
the calculating line B being used the same as above in solving
7.5 plus 4.5 which equals 12.0, and solving 2.5 plus 6.5 which
equals 9.0, utilizing memory indicators C and followed by
reversal of the process for subtraction purposes as shown in
FIG. 7 (directional line right to left) wherein the answer of the
second group is subtracted from the first group, namely 12 —9
which equals 3. Notice that calculating bar B is placed to in-
tersect scale D? at 12 and scale E at 9 so as to read the answer
of 3 at the scale D'.

Problems of multiplication and division are performed with
the linear scales D' and D? on the face 10 by utilizing the pro-
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X; the calculating line B being placed to intersect scale D? at
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12 and to intersect scale F at 4, in which case the answer of 3
is read at the intersection of calculating line B with the scale
D!. Notice from FIG. 8 that the shorthand notation operates
from right to left. Conversely, when solving multiplication

problems, for instance 3 X g— = 9; the shorthand notation is

from left to right as shown in FIG. 9, reversal in the sequential
out of scales as compared with division as described, however,
the memory indicator C is used to retain the answer 18 on the
D? scale, followed by placing the calculating line B to intersect
the same and the value 2 on the F scale, and with the result
that the read-out is 9'on the Dt scale.

Problems involving reciprocals are performed on face 10
with' the linear scale D! by’ utilizing the reciprocal lines R,
through R,, according to their proportionate ratios as is in-
dicated by their respective numerical references. For exam-
ple, the problem )

11 1

Car 1,66’
firstly the calculatmg line Bis placed to intersect scale D! and
base line 12 at the values 5 and 5 respectively, see FIG. 10, fol-
lowed by revolving the line B on its intersecting point with the
reciprocal line R, having the ratio of “‘one,”" so as to be paral-
lel with base line 12 and normal to scale D!, the first addition
answer being read out as 2.5 at the intersection of line B with

the D! scale. orgl—g -Secondly the above operation is repeated

in solving the second addition, by placing the calculating line
B to emanate from the said first answer of 2.5 on the D! scale
and again intersecting the 5 on the base line 12 scale, followed
by rotation of the line B to said parallelism and read:-out of the
final answer 1.66 on the D' scale, see FIG. 11, or T 26
direct operation of the instrument for attamment of the same
answer is shown in FIG. 12, by s1multaneously utilizing the
reciprocal R, and R;, there being three functions involved,
and whereby the answer of 1.66 is available in one cycle of
operation,; firstly the calculating line B is placed to intersect
scale D! at the value 5-and disposed parallel to base tine 12 to
intersect reciprocal R, followed by revolving the line B on its
intersecting point with reciprocal line R, so as to be parallel
with scale D' (and normal to base line 12) to intersect recipro-
cal R, followed by again revolving the line B on its intersect-
ing point with reciprocal R; so as to be parallel with base line

12 and again intersecting scale D' and read-out of the final

1
answerl .66 thereon, or 166" :

Problems involving roots and powers are performed on face
10 and cooperatively related to continued solutions emanating
from the scale D!, for example the problem 32+ 8=17. In this
instance the calculating line B is placed to project parallel with
scale D' from the value 3 on the grid 15, as scaled on base line
12, placing the memory indicator C followed by revolving the
line B on its intersecting point with the power line P, (the
squared root line), so as to be parallel with base line 12, the
first answer being réad as 9 on the D'scale. As shown, the
memory indicator is made of transparent material, and the
grid 15 is inscribed at the bottom of the channel 31. The first
answer is retained and immediately followed by addition of 8
as hereinabove described. The answer is 17. :

The logarithmic nomogram at face 11 accommodates a
wide variety of mathematical problems and equations involv-
ing multiplication, division and exponential equations. The
scales L, L? and M are divided into proportionate ratio incre-
ments of a power to which it is necessary to raise a fixed base
number to produce a given antilogarithmic number; scale L?
increasing numerically as it extends from base line 12 to base
line 13 and scale L? increasing numerically as it extends from
base line 13 to base line 12. The dual range control scale M is
one continuous scale as it extends from the base line 12 to
base line 13 covering twice the range of scales L' and L2. As
shown, the scales are decimal, and in accordance with-the in-
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vention a proportionate exponent scale X is extended from the
base line 12 at scale L! to base line 13 at scale L?, being gradu-
ated substantially the same as scale F, increasing numerically
from zero at base line 12 and the zero of scale L! to a value of
1 at the intersection with control scale M, and to a value of in-
finity at base line 13 and the zero of scale L2.

A feature of the logarithmic nomogram at face 11 is the
manifolded configuration thereof wherein thereof is continui-
ty into adjacent nomogram areas a, b and ¢, and wherein said
adjacent areas have common base lines 12 and 13 as shown.
Therefore and in accordance with the invention, exponent
control scales X, and X, radiate from the base line 12 at the
intersection of scale L' at the lowermost area a, to line 13 of
area b and area c, respectively. In each instance the length of
said exponent control line X, X, and X, is graduated in incre-
ments related in parallel to the above-described scale X, as
shown.

The logarithmic nomogram is utilitarian through the selec-
tive movement and placement of the calculating line B over
the body A, the calculating line B being in all instances a
straight line that intersects the scales L!, L? and M and the ex-
ponent lines X, X, and X, at read-off points. The fundamental
mathematical problems are performed by manipulation of the
calculating line B generally as follows:

Problems of multiplication are performed, for example 3 X
4= 12 by placing the calculating line B to intersect scale L' at
3 and to-intersect scale M at 4, in which case the answer of 12
is read at the intersection of calculating line B with the scale
L2. Conversely, division is operated from right to left, the 3 as
denominator being at L! and the answer of 4 reading at scale
M.

Problems involving exponents are performed on face 11 by
utilizing the exponent lines X, X, and X, to solve, for example,
the problem 32 X 9. For instance the calculating line B is

- placed to intersect scale L? at 3 and to intersect scale X at 2, in
which case the answer of 9 is read at the intersection of calcu-
lating line B with the scale L!. Advantage can be taken of the
angular relation of the several lines X, X, and X, in order to
increase accuracy in the answer, avoiding acute intersections,
simply by accounting for proper placement of the decimal
point in the answer.

In addition to the foregoing, quadratic equations are solved

on face 11 of the instrument, utilizing the exponent scales X,

X, and X, as they relate to the log scales L! and L?, and to the
scale M. For example problems such as (X2 + 0.75) (X® —
13.625)=14.0.

From the foregoing it will be seen that a very practical and
highly useful instrument is provided whereby mathematics is
conducted with facility by the use of nomograms made up of
uniquely arranged scales that remain fixedly positioned and
relative to which calculating lines and memory indicators are
moved. The instrument is not restricted to the addition of
values on logarithmic scales and includes the linear scales to
the end that straight addition and subtraction is made possible,
and as well the functions that are inherent by the inclusion of
reciprocal and exponent lines and/or scales, all according to
the general uses hereinabove described.

Having described only a typical preferred form and applica-
tion of my invention, I do not wish to be limited or restricted
to the specific details herein set forth, but wish to reserve to
myself any modifications or variations that may appear to
those skilled in the art.

Iclaim:

1. An instrument for numerical calculation and comprising,
a body having ends and inscribed with a pair of spaced and
parallel scales of preselected variables extending coextensive-
ly between spaced and parallel base lines normal to said scales
and with a control scale intermediate the first-mentioned pair
of scales and extending between said base lines, and a case
with a transparent side and with end headers engaging over
the ends of the body for insertion of the body laterally into the
case, and a calculating line inscribed in the transparent side of
the case for omniplacement intersecting the said three scales,
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6

whereby a dependent variable is read off on one scale as a
result of placement at selected variables on the other two
scales respectively.

2. The instrument as set forth in claim 1, wherein said pair
of scales are identical and invertedly related.

3. The instrument as set forth in claim 1 and which includes
a manually movable memory indicator frictionally captured to
the body by means for placement along at least one of said
scales.

4. The instrument as set forth in claim 1 and wherein the
said control scale is a divided scale disposed parallel to and
midway between the first-mentioned pair of scales and extend-
ing coextensively therewith between said base lines.

5. The instrument as set forth in claim 1, wherein the scales
are graduated linearly in equal increments, and wherein the
said control scale is a divided scale disposed parallel to and
midway between the first-mentioned pair of scales and extend-
ing coextensively therewith between said base lines.

6. The instrument as set forth in claim 1, wherein the scales
are graduated linearly in equal increments and the said control
scale being graduated at half scale as compared with the first-
mentioned identical scales, wherein the said control scale is a
divided scale with its graduations increasing in value from its
midpoint, and wherein said control scale is disposed parallel to
and midway between the first-mentioned pair of scales and ex-
tending coextensively therewith between said base lines.

7. The instrument as set forth in claim 1 and wherein the
said control scale is a reciprocal line disposed diagonally as it
extends longitudinally of and between the first-mentioned pair
of identical scales.

8. The instrument as set forth in claim 1 and wherein the
said control scale is a reciprocal scale disposed diagonally to
extend between the opposite zero points of the first-men-
tioned pair of identical scales respectively.

9. The instrument as set forth in claim 1, wherein the said
control scale is a reciprocal scale disposed diagonally to ex-
tend between the opposite zero points of the first-mentioned
pair of identical scales, and wherein said control scale is
logarithmically graduated from zero at the zero point of one of
said identical scales, through the value of one at its midpoint,
to the value of infinity at the zero point of the other of said
identical scales. .

10. The instrument as set forth in claim 1 and wherein there
is a family of control scales and each of which is a reciprocal
line disposed diagonally to extend from the zero point of one
of the first mentioned pair of identical scales and each with an
angle of radiation determining a reciprocal value.

11. The instrument as set forth in claim 1 and wherein there
is a family of control scales, each of which is a reciprocal line
disposed diagonally to extend from the zero point of one of the
first-mentioned mentioned pair of identical scales, one of
which is disposed diagonally between opposite zero points of
the first mentioned pair of scales, and each of said reciprocal
lines being at an angle of radiation determining a reciprocal
value.

12. The instrument as set forth in claim 1 and which in-
cludes a manually movable memory indicator frictionally cap-
tured to the body by means for placement along at least one of
said scales, and wherein there is an opening in the side of the
case for manual access to the memory indicator while placing
the calculating line.

13. The instrument as set forth in claim 1, wherein said pair
of scales are identical and invertedly related scales and
wherein said control scale is a dual range logarithmic scale in-
termediate the first mentioned pair of scales.

14. The instrument as set forth in claim 13 and which in-
cludes a manually movable memory indicator frictionally cap-
tured to the body by means for placement along at least one of
said scales.

15. The instrument as set forth in claim 13 and wherein an
exponent scale is disposed diagonally to extend between op-
posite zero points of the first mentioned pair of identical scales
respectively.

16. The instrument as set forth in claim 13 and which in-
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cludes nomogram areas next adjacent to said pair of scales and
said control scale and superimposed with the scales thereof
aligned end to end and joined decimaily at common base lines.

17. The instrument as set forth in claim 13, wherein there
are nomogram areas next adjacent to said pair of scales and
said control scale and superimposed with the scales thereof
aligned end to end and joined decimally at common base lines,
and wherein an exponent scale is disposed diagonally from a
common zero point at the lowermost base line at one of said

first-mentioned scales to each base line of the superimposed '

areas respectively.

18. An instrument for numerical calculation and compris-
ing, a body inscribed with a pair of spaced and parallel scales
of preselected variables extending coextensively between
spaced and parallel base lines normal to said scales and with'a
control scale intermediate the first mentioned pair of scales
and extending between said base lines, and a case with a trans-
parent side and with end headers engaging over the arcuate
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-ends of the body for insertion of the body laterally jnto-the

case, a calibrated grid of numerical values adjacent one of said
identical scales and inscribed with a power line having a root
value related to numerical values on said grid; and a manually
movable calculating line inscribed in the transparent side of
the case for omniplacement intersecting the said three scales,
the grid and the said power line, whereby a dependent variable
is read off on said identical scale adjacent the grid as a result
of placement at a selected variable on said grid and power line
respectively and whereby a subsequent dependent variable is
read off on the other of said first-mentioned scales as a result
of placement of the calculating line at a variable on the con-
trol scale as related to the first attained depéndent variable.

19. The instrument as set forth in claim 18 and which in-
cludes a manually movable memory indicator frictionally cap-
tured to the body for placement along the. first-mentioned
identical scale adjacent the said grid.



