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7o all whom it may concern.: '

Be it known that we, Harry L. Easrman
and Frank B. Rag, citizens of the Umted
States, and residents of Cleveland, in the
county of Cuyahoga and State of Ohio,
have invented a certain new and useful Im-
provement in Calculating Devices, of which
the following is a full, clear, and exact de-

scription.

This invention relates to a cdlculating de-

vice by which problems of certain character

may . be directly solved, obviating mental
ealculations.

The device is applicable to finding the
length of a line of known value where it
is desired to enlarge or diminish the line
in a given ratio.

More particularly the device is intended
for use by engravers, printers and make-
up men in calculating enlargements or re-
ductions of sizes of engravings, set-ups of
printed matter, etc. However, the device of
the invention is not confined to such trade
uses.

Further in this connection a secale is pro-
vided by which when a new dimension is
found, the ems -of type such as pica or
agate type which will go in a line the
length of which has been calculated, may be
directly found. ' v

Generally speaking, the invention may be
said to comprise the elements and combina-
tions thereof set forth in the accompgnying
claims. g o

Reference should be had to the agcom-
panying drawings forming a part of this
specification in which Figure 1 is a top
plan view of one embodiment of our in-
vention; Fig. 2 is a top plan view of a por-
tion of the device shown in Fig. 1 on an en-
larged scale; Fig. 3 is a cross sectional view
of the embodiment of our invention shown
in Fig. 1. '

‘Broadly speaking, the invention comprises
certain fixed scales and certhin scales which
in a physical embodiment of the invention
will be so related to the fixed scales that
they may be moved with respect thereto for
the purpose of solving problems. ’

In the particular embodiment of the in-
vention around which the disclosure and
description of the invention will be made,
we have adopted a slide rule construction.

In this embodiment, there is a body portion
A which has face portion B and g and be-
tween the face portions there is a depressed
%art D in which there is mounted a slide

. This slide is provided with extensions
I which extend into grooves formed in the
base A, so that the portion E may slide
with respect to the portion A. '

The slide E is so fashioned that the top
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face will lie substantially flush with the -

face B and C.
Extending across the face portion B and
C and the top or face of the slide is a frame

65

G. This frame has extensions at the ends

thereof indicated at H, which extensions are
formed so as to engage with grooves indi-
cated at I formed in the sides of the body
A. This frame G may therefore slide alon
on top of the face B and C and the slide Eg
The frame is provided with a hair line J
as indicated in Fig. 1. :

So much of the construction described is
essentially ordinary construction in slide
rules.

Upon the face B there is a scale K. This
scale is the usual slide rule logarithime scale
which is well known and needs no further
description. Above the scale K is a scale
L and below the scale X is a scale M. These
scales I and M represent the common frac-

_tional values of the decimal divisions of the

scale K, that is to say, if in solving a prob-
lem with the device of this invention, the
answer . to the problem is less than unity,
that is to say, is a decimal, or if the answer
to the problem is represented by the whole
number and an additional value less than
unity, then the equivalent common fraction
of the decimal portion of the answer may
be read upon the scale L. or M. It may be
that the exact value of the decimal may not
be given on the scale L or M, but the near-
est fraction will be given.

The lower scale N is a' scale which is
graduated properly with respect to the scale
K and indicates the number of ems of agate
type which may be set in a line, the length
of which is determined upon the scale K.
For example, in a line which is 5 and 17/32
inches long, as indicated on the scale K,
there will be 53 ems of agate type.

The scale represented at O indicates the
number of ems of pica type that may be set
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up in a line the length of which corresponds
with the length as found on the scale K.
Obviously other scales, properly graduated
to indicate other kinds of type, may be pro-
vided. R

Referring to Fig. 1 and the scale K, it will
be seen that in the line 5 and 17/32 inches
long, there will be 31 ems of pica type.

It will thus be seen that the scales N and
‘O -are merely linear scales indicating the
number of agate and pica type which may
be set up in a line of given length, but these
scales are so proportioned as to correspond
with the scale K.

Upon the upper part of the slide E there
is a scale which is indicated at P. This is
really a series of scales and it will be seen
that the scale starts from the right-hand
side of the drawing in Fig, 1, that is to say,
from the opposite end of the scale to that at
which the scale K starts, This scale while

shown in a multiplicity of lines is really

all one scale and the marks on the drawings
indicate various fractions which progress
from 1/64 up to 63/64. The various num-
bers indicated on this scale are chosen be-
cause they seem to represent practially all
the fractional reductions which might be
called for in using the scale. However, it
will be apparent that fractions, in addition
to those indicated, might be placed upon
this scale. '

This scale P is used when it is desired to
solve a problem in which problem it is re-
quired to find the length of a line which is
reduced by a given ratio, that is to say, it
may be desired to find the length of a line
which is reduced 7/16 or 5/8, or in a ratio
represented by any one of the fractions by
this scale. .

In solving such' a problem, the known
length of the line is found upon the scale K
and the slide is moved until the line at the
end of the slide coincides with the gradua-
tion on the scale K which represents tha
length of the known line. Then the frame
G 1s moved until the hair line carried by the
frame G coincides with the graduation rep-
resenting the fraction which is the ratio in
which it is desired to reduce the length ot
the line. This hair line of the frame G be-
ing placed, the length of the line when re-
duced by the ratio desired may be read upon
the scale K beneath the hair line of the
frame G and as before explained, the scale
L or the scale M will indicate the nearest
common fraction to the decimal reading
which may be given by the scale K.

Of course, in making a determination of
this kind, the placing of the decimal point

"in reading the scale K must be determined

but this, of course, is readily determinable
by one’s general knowledge of the approxi-
mate answer, that is to say, if the length of
the original line was 6 and it was desired to

1,378,666

find the length of a line which was reduced
2/8, the manipulation of the device as just
described would give the.answer 2 on the

scale K; that this answer 2 represented a:

whole number would be known by the ver
nature of the problem. On the other hand,
if it were desired to find the length of a line
the length of which was originally 6 by re-
ducing the same 31/32, while the scale K
would indicate the figures 1875, it would be
apparent that the decimal point should be
placed in front of the figure 1 and that the
length of the line thus obtained was less
than one inch long.

The scale Q Whﬁe showing a series of lines
is in reality one scale which starts at 1/10
and ends at 17/18 for enlargements which
are less than a unitary enlargement while
the remainder of the scale Q extends across
the slide and ends with 10. It will be seen
that the numbering on this scale starts at

the end of the device which is at the end:

opposite to the end at which the scale P
starts. This scale Q is used in calculating
enlargements.

In using this scale, to determine what
would be the length of a line- of known
length, if enlarged or lengthened by a given
ratio, the slide E is moved until the end
line thereon comes into registry with the

graduation upon the scale K which repre-
Then .

‘sents the length of the known line.
the frame G is moved until the hair line
thereon coincides with the graduation upon
the scale Q which represents either the frac-
tion or the whole number by which it is
desired to enlarge or lengthen the line.
With the frame G in this position, the new
length of the line will be found by reading
the graduation under the hair line upon the
scale K, ‘

With this scale as with the scale P, the
decimal point will be determined by the user
of the device. .

As stated with respect to the scale P, the
scale Q may be arranged to any desired
ratio of enlargements. :

It will be apparent that our invention
may be emobdied in other forms than that
of the slide rule which is herein described.
It is a well known fact that the usual and
ordinary computing slide rule with which
engineers are familiar, is embodied in di-
verse forms which, however, function so far
as calculating is concerned in some manner
and so with our invention, any form of calcu-
lating device which in operation utilizes the
principle of the usual slide rule may be
adapted to our device and we consider such
within the province of our invention.

Having thus described our invention, we
claim :— o

1. A scale for calculating fractional re-

ductions of a linear dimension which com-

prises two logarithmic gcaleg that are so
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mounted as to be relatively movable, one
of the scales representing linear lengths, the
other scale designating fractions indicating
a proportion of reduction, the last men-
tioned scale arranged so that its progres-
sion is in a direction opposite to the direc-
tiorll of progression of the first mentioned
scale.

2. A scale for calculating fractional re-
ductions and multiple enlargements of ‘a
linear dimension which comprises two loga-
rithmie scales which are relatively movable,
one of the scales representing linear lengths,
the other scale designating fractions indi-
cating a proportion of reduction, the last
mentioned scale arranged so that its pro-

gression isin a direction opposite to the direc-’

tion of progression of the first mentjoned
scale, and a third logarithmie scale movable
with respect to the first mentioned scale
having graduations which progress in the
same direction as the graduation of the first
scale, the graduations of said third scale
representing multiple enlargements of a
linear dimension.

3. A calculating device for the use of
printers, etc., comprising a graduated loga-
rithmic scale, a graduated reducing scale
and a graduated enlarging scale both of
which last mentioned scales may be moved
with respect to the logarithmic scale, the
graduations of the enlarging scale having
a progression which corresponds with the
progression of the logarithmic scale, and a

scale which is fixed relative to the loga-

rithmic scale, the graduations of the reduc-
ing scale having a progression similar to the

8

logarithmic scale but in opposite direction,
said last mentioned scale having gradua-
tions arranged in a progression which corre-
sponds with the progression of the loga-
rithmic scale, the said last mentioned scale
being adapted to indicate the number of ems
of agate or pica type which could be set up
in a line of a length which would corre-
5£ond with an indicated length of line upon
the logarithmic scale. S

4. A calculating device for use of print-
ers, etc., comprising a base member having
a, graduated logarithmic scale arranged
thereon and also having a graduated type
scale, the graduations of the type scale hav-
ing a progression similar to the graduations
of the logarithmic .scale, said type scale
indicating the number of ems of type which
could be set up in a line of the length indi-

.cated by the various graduations of the

logarithmic scale, a slide coGperating with
the base; said slide having a graduated re-
ducing scale thereon and a graduated en-

largement scale thereon, the graduations of -

the enlarging scale having a progression

which corresponds with the progression of-

the logarithmic scale, the graduations of
the reducing scale having progression simi-
lar to the logarithmic scale but in opposite
direction, the designations of its gradua-
tions progress reversely with respect to the
graduations of the logarithmic scale, for the
purpose described.

In testimony whereof, we hereunto affix

our signatures,
HARRY L. EASTMAN.

FRANK B. RAE,
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