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This invention has reference to mechanism
for plotting curves on logarithmic and semi-
logarithmic bases. However, it is adapted
for other, and perhaps equally important,
uses, some of which will appear herein-
after. ' :

It is well known that data obtained in cer-
tain laboratory investigations, for exam-
ple, are interrelated according to the equa-
tions—

(1‘) y:awn
(2) y=b10m
(8) y=cel”

Taking the logavithms of these equations,
they become, :

(4) Log y=log a+n log »

(5) Log,,y=log,,b+ma

(6) Logwy=log,; ¢t+lo
Now, if the # and y of Equation (1) are
plotted against each other on logarithmic
bases (Iiquation 4), the curve representing
said equation is a straight line, whose slope,
with reference to the log @ axis, is “n”.

If 2 and ¥ of Equation (2) are plotted
against each other on semi-logarithwic bases
(Equation 5), the curve representing said
equation is a straight line of slope “m” with
respect to the @ axis.

Itquation (3), involving Naperian log-
arithms, may be plotted semi-logarithmical-

" ly in a manner similar to that outlined above
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in connection with Equation (2) except that
the buses arve interrelated according to the
Naperian system (Equation 6).

Two well known plotting methods of in-
vestigating data expressed by the Iiquations
(4) (B) (6) according to the foregoing the-
ory are as follows: First, plotting the loga-
rithms of the values of # and ¥ on uniform
cross isection paper, and second, plotting the
values of 2 and ¥ on logarithmic plotting
paper. The former method has two: prineci-
»al disadvantages, viz: First, it involves the
use of.a table of logarithms which is a tedi-
ous and difficult process; second, the value of
“a” of Equation (1) can only be found by de-
termining the antilogarithm of the % inter-
cept. The latter method also has two dis-
tinct disadvantages, viz:  First, the determi-

. nation of the slope of the plotted curve cox-

bb

responding to Equation (4) involves the em-
ployment of a uniform scale in addition to
the logarithmic scales; and second, inter-
“polation in two directions simultaneously, is

* necessary, and this is especially difficult in

this case. Semi-logarithmic plotting (Equa-
tions (5) and (6)) may be accomplished in
an analogous manner but is subject to simi-
lar disadvantages. :

My invention is designed to facilitate the
investigation of such data as are interrelated
according to Equations (1), (2) and (8),
without the difficulties incident to the appli-
cation of methods such as are outlined ahove,
By the use of a suitable combination of
logarithmic and uniform scales, as contem-
plated in my invention, I am enabled to dis-
pense with continuous reference to tables of
logarithms and also with the use of any
form of specially prepared paper.

Referring now to the drawings, wherein

I have shown one embodiment of my inven-

tion for illustrative purposes:
Figure 1 is a top plan view of my plotting
device;

Fig. 2 1s a sectional view taken on the line
o

2—2 of TFig. 1; and

Fig. 3 is a sectional view taken on the line
3—3 of Tfig. 1.

In the preferred embodiment of my inven-

tion, I employ a plotting board or surface

1 of suitable material and dimensions, such
as an ordinary drawing board, for example,
having opposite straight edges. One straight
edge of the board forms a bearing surface
for the head 2 to which is sccured a slidable
graduated rail member preferably in the
form of a blade 3, the head and the blade, in
the form illustrated, being similar to an or-
dinary T square, the head constituting guid-
ing means for the rail member. The board
1 preferably has adjacent to one edge, a
plurality of coextensive scales such as the
scales 4, 5 and 6, the scale 4 being logarith-
mic and the scales 5 and 6 being uniform.

In the form of the device illustrated, the
rail member or blade 3 is provided with co-
extensive scales 7, 8 and 9, suitably secured
thereto, which are identical, respectively,
with, and a$ right angles to, the scales 4, 5
and 6 also secured adjacent the edge of the
board 1.

The logarithmic scales 4 and 7 are similar
to those on the well known slide rule, that is,
distances thereon, as measured from the or-
igin, are proportional to the logarithms, on
any base, of the numbers designating the
divigional points, the unit of measurement
employed being arbitrary. The uniforin
scales 5 and 8 arc coextensive with and ad-
jacent the respective logarithmic scales and
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are divided into ten equal parts, the divi-
sional points being snumbered successively
from O to 1 by tenths. Hence the number
designating any given division on these uni-
form scales is the Briggsian logarithm of the
number (either a whole number or a whole

number and decimal) representing an equal

distance as measured from the origin on the
logarithmic scales. For example as seen in
Fig. 1, the numbers .3 and-.6 on the uniform

scales are almost adjacent the numbers 2.
-and 4 respectively on the logarithmic scales,

the former numbers being approximately the

~Bri§gsian logarithms of the latter. The
uni

orm scales 6 and 9 are constructed in a

" similar manner to the scales 5 and 8 except
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they are divided into slightly more than 23
equal. parts (the divisional points being
numbered successively from 0 to 2.3 by
tenths). Hence the numbers designating

any given division thereon are the Naperian -

logarithms of the numbers representing
equal distances on the logarithmic scales.
The logarithmic scale 7 is adapted for use
in conjunction with the corresponding scale
4 for logarithmic plotting (i. e., for pfotti_ng
data governed by such equations as (1)), or
with the scale 5 for semi-lo%arithmic plot-

" ting on the Briggsian base (i. e., for plot-
ting data governed by such equations as.

(2)). Likewise, scale 7 may be used in con-
junction with scale 6 for semi-logarith-

" mic plotting on the Naperian base (i. e., for
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‘a pair of scale indices 12 an

plotting data governed by such equations as
( 3)2. It is obvious that the scales 4 and 8, as
well as 4 and 9 are adapted for use, In con-

‘junction, for semi-logarithmic plotting of

data governed by such equations as (2) and
(3) respectively,

o facilitate plotting points and investi-
gating curves accurately, and to make it pos-
sible to use any desired combination, of

scales, I have provided a slider member 10
_on the blade 3 or rail member.

This slider
preferably has a transparent portion 11 and
13 extending
across the scales on the blade. The slider
has projections 14 and 15 secured thereto on
opposite sides of the blade. These projec-

tions are made, preferably, of transparent

material, and have holes 16 in line with the
scale index 12, adapted to accommodate a

-suitable marking implement such as a pen-.
cil. = Also, adjacent to the holes 16, there are -

index points 17, preferably formed by

crosses marked on the projections” 14 and,

15, in line with the scale index 13, the holes
16 and index points 17 being arranged. on
lines parallel with the edges of the blade 3.

"To provide scale indices for the scales 4,
5 and 6 on the board, corresponding to the

indices 12 and 13°on the slider, the head 2 on-

the rail member has projections 18 and 19,
also preferably made of transparent mate-

rial, rigidly- attached to-it on opposite sides

rithmic scale 4 at a

poses: (a) it is usually

~is obvious that m

| 1,718,025

of the blade 8. These projections 18 and
19 have index lines 20 on opposite sides of
the blade which are the same distance apart
as the corresponding holes 16 and the index
points 17. As the rail member is moved
across the board, the index lines 20 play over
the scales 4, 5 and 6. ’

In a practical application of my invention
for - ({)lotting data logarithmically, as indi-
cated above, a blank s%xeet of ordinary paper
21 may be secured to the board 1 in sucﬁea

70

position. that the range of the given data

as measured on the scales employed, shall

be within the marginal limits of the paper.
By setting one of the indices 20 on the loga-

oint corresponding to
a given valieé of o an(f

then setting the index -

line 12 on the slide at the corresponding val-

ue of ¥ on the scale 7, and marking through
the hole 16 on the same side of the blade as
the index 20, the point may be located upon
the paper. Obviously either the righthand
projections 14 and 18 or the lefthand pro-
jections 15 and 19 may be used in conjunc-
tion, depeanding upon the location of the
particular point under inspection. By re-
pedting the forefoing operation for various
airs of values of @ and y all of the data may
’Flotted logarithmically.
his construction serves at least two pur-
ssible to avoid ob-
struction, such as thumb-tacks, and (d) it

‘gives a longer effective bearing to the shoe

2 on the straight edge of the board 1. Ina
form of the device which I have found use-
ful, it is always possible to use at least two-
thirds of the length of the shoe 2. Both

(@) and (rIQ' are very important when ac-

curate coordination with a reasohably small

instrument is desired. :

.~ Semi-logarithmic plotting may be accom-
lished in a similar manner except that the
ogarithmic scale 7 and the uniform scale 5

are used in conjunction, if the equation is of

form (2) or the logaritilmic scale 7 and uni-
form scale 6 are used in conjunction for
plotting equations of the form (1‘(!1) It is
obvious that the uniform scale 8 and the log-
arithmic scale 4, or the uniform scale 9 and
the logarithmic scale 4, may likewise be used
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in conjunction for this form of plotting. It -

invention is also adapted
for use, without further change, to uniform
coordination. To this end, the pairs of scales
5 and 8, or 6 and 9, may conveniently be
used in conjunction. '

The uniform scales éilOuld be related tﬁ ‘

the logarithmic -scales according to the
Briggsian and Naperian sg:gems of loga-
rithms as previously described, in order to
determine, directly, the constants of

! E(lma-
"tions (2) and (3).. For example, the slope

125°

of the curve (a straight line), reg;esented :

by these equations, may readily be deter-

mined by simply finding the tangent of the
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angle between the line and the 2 axis by di-
rect measurement and no further computa-
tion is involved.

After a set of the given data, as repre-
sented by any of the Equations (1) (2)
and (3) (all of which, when plotted on
proper bases, represent straight lines), has
been plotted as hereinbefore outlined, the
values of the constants {herein may readily
be determined by further manipulation of
my device. For example, when it is de-

“sired to determine the value of “n” of Equa-

tion (1), which corresponds to the slope of
the line, I prefer to utilize one of the index

‘points 17 on the slider. The index mark 17

1s seb successively at two convenient points,
preferably widely separated, on the given
line and both the abscissa and ordinate dis-
tances are read from the scales 5 and 8, or
6 and 9 with the assistance, respectively, of
one of the index lines 20 on the head 4 of
the blade and the index 13 on the slider. It
will be observed that, if this abscissa inter-
val be made equal to 10 units, the ordinate
distance, with its decimal point moved one
digit to the left, will represent the slope of
the line and hence the latter may be read
directly on the scale 8 or 9. :
To determine the value of the constant
“g” in Equation (1), it is only necessary to
set ‘one of the index lines 20 at “1” on the
scale 4 and the corresponding index mark 17
on the given line. The reading on the scale
7, under the index 13 is the value of the con-
stant “@”. The values of the constants in
Equations (2) and (3) may be found in a
manner quite similar to that outlined above,
in connection with Equation (1), using the
proper scales. :
~ It is now appavent that, if the constants
(a) and (n) of Equation (1) are known,
as is often the case in design work, for ex-
ample, my apparatus may be employed for
determining corresponding values of (2)
and (7). If one of the index lines 20 is set
at 1 on scale 4 and the index 12 is set at
the value of (a) on the scale 7 and a mark
made through thie hole 16 on the same side
of the blade as the line 20, this point is the
u intercept point of the equation. A line
having a slope corresponding to the given
value of (n) may then casily be erected
through this point with the assistance of
one of the indices 20.and the index 12 and
the uniform seales 5 and 8, or 6 and 9, re-

spectively, in a manner converse to that out-.

lined above, for finding the slope of a given
line. After the line is thus erected any value

‘of one of the variables, corresponding to a
‘iven value of the other, may be determined

by the use of the index mark 17 on the
slider, the index lines 13 and 20 and the
logarithmic scales 7 and 4 respectively. For
example, if it is desived to determine the
value of ¥, corresponding to a given value

3

of o, the index line 20 is set at the value of »
on the scale 4 and the stider is moved until

~the corresponding index mark 17 is on the

line. Then the reading on the scale T under
the index 13 is the value sought.

Corresponding values of () and (y) of
equations similar to Equations (2) and (3)
may also be determined in a similar man-
ner except that the appropriate one of the
uniform scales is used in conjunction with
the appropriate logarithmie scale.

Obviously other scales, having larger or
smaller divisions, may be employed, for con-
venience, in plotting data having large or
small’ ranges. : '

My invention is not vestricted to the
specific embodiment herein disclosed.

Having thus described one illustrative em-
bodiment of my invention, what I claim and
desire to secure by Letters Patent is:

1. A coordinator for plotting and deter-
mining the characteristics of curves, - com-

‘prising, in combination, a member having a

plotting surface and a plurality of parallel
scales associated therewith, a straight-edged
member movable over said surface also hav-
ing a plurality of parallel scales associated
therewith, one of the scales on ecach mem-
ber being logarithmic, and means to guide
said straight-edged member over the plot-
ting surface, so that it will lie in a scries
of parallel positions across and always at
an angle to the scales associated with the
plotting surface member.

2. A coordinator comprising, in conibina-
tion, a board having a logarithmic seale ad-
jacent to one edge oF the board, a rail mem-
ber movable on the board and also having.
a logarithmic seale, said rail member inter-
sceting the logarithmie seale on the hoard,
and nieans associated with the rail member
and the board to eulde the rail member over
the board, =o that it will assume parallel
angular positions with respect to the scale
on the board.

3. A coordinator comprising, in combina-
tion, a board having a plurality of coexten-
sive scales, a straight edeed member mov-
able over the stwrface of the board and also
having a plurality of coextensive secales,
means for guiding the straight edged mem-
ber in its movement over the board so that
said seales on the straight edged member
are always at right angles to the seales on
the board, one of the scales on the board and
one of the scales on the straight edged
member being logarithmic and the other
seales on said hoard and member heing uni-
form and having divisions designated by.
numbers, each of which is the logarvithm of
the number which, on the logarithm scale,
represents the same linear distance from the
origin as that of the division to which it
pertains. o . :

4. A coordinator for plotting and deter-

80

§3

80

100

105

110

115

120

ot
2
578

130



e

10

20

30

35

© 40

4

mining the eharacteristics of curves, com-
prising, in combination, a member having
a plotting surface and a logarithmic scale,
a rail member movable over the surface and
also having a logarithmic scale, guiding
means for maintaining said rail member
substantially at right angles to the first-
mentioned logarithmic scale in all positions
on the surface, and an index member slid-
ably mounted on said rail member. -

5. A coordinator comprising, in combina-
tion, a board having a straight edge and a

.scale parallel to the straight edge, a straight-

edgéd member slidably mounted on the board

5 and  perpemndicular to the straight edge of

the board, said straight-edged member hav-
ing a scale at right angles to the first mén-
tioned scale, one of said scales being loga-
rithmic and the other being uniform, and
means to guide the straight edged member
to move along the surface with its scales
always at right anglés to the straight edge
of the board. - S

6. A coordinator comprising, in combina-

5 tion, a board having a scale parallel to one

edge, and a member slidably mounted on the
board and having a scale at right angles to
the first mentioned scale, means to guide said
member to move along the board with its
scales always at right angles to the scale on
the board, one of the scales being loga-
rithmic and the other being uniform, said uni-
form scale having divisions designated by
numbers, each of which is the logarithm of
the number, which, on the logarithmic scale,
represents the same linear distance from the
origin as that of the division to which it
pertains. ' .

7. A coordinator comprising, in combina-
tion, a board having a plurality of scales
parallel to one edge, a rail member present-

' _ ing opposite straight edges and being slidable

45

on the board, said rail member having a
plurality of scales at right angles to the first
mentioned scales; means to guide said rail
member across the board with the scales
thereon at right angles to the first mentioned
scales, at least one of said scales being loga-
rithmic, a slider on said rail member having
projections on opposite sides thereof, each
projection being. provided with an aperture
adapted to accommodate a marking imple-
ment, said slider having an index register-
ing with the center of each aperture therein

"and cooperating with the scales on the rail

.. member and the rail member having indices
" associated therewith cooperating with the

scales on the board and spaced apart the
same distarice as are the said apertures.

1,718,025

8. A coordinator -comprising, in combina-
tion, a board having a plurality of coexten-
sive parallel scales, a sugstantially T-shaped
member slidable on the board .and having
a plurality of co-extensive scales at right
angles to the first mentioned scales, at least
one of said scales being logarithmic, means

to guide said T-shaped member always at’

right angles to said scales on the board, a
slider on said T-shaped member having pro-
jections on opposite sides thereof each pro-
vided with an index mark, the slider having
an index for said index marks cooperating
with the scales on the T-shaped member,
and the opposite sides of the T-shaped mem-
ber having cooperating with the scales on
the board, said latter indices being separated
by a distance equal to that separating said
index marks, and being parallel to the scales
on the T-shaped member. :

9. A coordinator comprising, in combina-
tion, a board having at least three coexten-
sive scales parallel to one straight edge

‘thereof, a substantially T-shaped member

slidable upon said board and having at least
three scales identical, respectively, with the

scales on the board and at right angles there- .

60

70

7

to, said T-shaped member being guided to

move at right angles to the straight edge of

‘the board, one of the scales on said board

and T-shaped member being logarithmic and
both of the other scales thereon being uni-
form, said uniform scales being related to
the logarithmic scales according to the
Briglzgsian and the Naperian systems respec-
tively. ' E

10. A coordinator comprising, a board and
a T-square, each having uniform and loga-
rithmic scales, the scales on the T-square
being arranged at right angles to those on
the board and the T-square being guided to
move over the board with the scales in such
relation, whereby to enable the direct plot-
ting of the equations

y:a:wn .
y=>b10m* and
) ?/= celm
said T-square having index means movable

thereon for determining directly the con-
stants of said equations when plotted, said

_index means being movable to such positions

as to determine corresponding values of the
unknown quantities of said equations when
the constants are known.

In testimony whereof, I have signed my
name to this specification.

‘ROBERT A. CASTLEMAN, Jr.
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* CERTIFICATE OF CORRECTION.
Patent No. 1,713,025, Granted May 14, 1929, to
. ROBERT A. CASTLEMAN, JR.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 4, line 75, claim
8, after the word "having" insert the word "indices"; and that the said Letters
Patent should be read with this correction therein that the same may conform to
the record of the case in-the Patent Office. .

ngned and sealed ‘this 18th day of June, A. D. 1929

M. J. Moore, .
(Sesl) o _ Acting Commissioner of Patents.
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