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UNITED STATES PATENT OFFICE.

HAROLD ALLEN THOMAS, OF TERRE HAUTE, INDIANA.

' COMPUTING DEVICE.

1,040,592,

Specification of Letters Patent.

Application filed December 23, 1911, Serial No. 667,542.

To all whom it may concern.:

Be it known that I, HaroLp A. TroMAS, a
citizen ¢f the United -States, residing at
Terre Haute, in the county of Vigo and State
¢f Tndiana, have invented a new and useful
L(mpuuna Device, of which the following
1s a specification.

This invention relates to logarithmic com-
puting devices, and is founded on the prin-
ciple of the ordinary slide rule.

It is the object of my invention to produce
a computing device which  will be many
tunes more accurate than the ordinary shde
rule without a ccrresponding increase in
length cr bulk; which will be simple in op-
er atlon, cheap in manufacture, and compact
in censtriction; which will have all parts of
its graduated scale at all times in view of
the computer, thus increasing the operating
speed of the instrument and lessening the
strain upon the eyes; which will allow the

casy and convenient use ¢f auxiliary scales,
such as squares, cubes, roots, trlgonometrlc
functions, logarithms, engineering and com-
mercial quantmes, decimal-pointing, etc., in
connecticn  with the ordinary numerical
logarithmie scale and with one ancther; and
which  will simplify the arrangement of
scales and pointers, thus 1educ1n0' the chance
of making mistakes. In attalnlnv these ob-
jects thele is provided a suitable member
carrying a logarithmic or other scale, equal
parts of which are preferably arranged upon
a number of equally spaced parallel lines;
a superpesed transparent member which is
relatively movable with respect to the first
member and is provided with suitable means
for maintaining parallelism and suitable
relatively fixed ‘index points er marks; and
a peinter which may be adjusted to any po-
sition on the transparent member and is
moved with the latter upon movement there-
of. There may be a number of scale-bearing
members, provided with different scales, and
these different scale-bearing members may
be used in connection with the same trans-
parent member and painter during the same
or different calculations. Both the scale-
Learing members and the transparent mem-
bers are preferably in the form of thin
sheets, the scale-bearing sheet being suit-
ably backed to give it rigidity, if desired or
necessary.

The various novel feature: of my inven-

tien will appear from the description and
drawings, and will be meore particularly
pointed out in the claims.’

Figure 1 is a plan view of one form of de-
vice embodymO‘ my invention, the scale-
bearing sheet being provided with a simple
numemcal looarlthmlc scale; TFig, 2 is a
view showmg fragments of scale-bearing
sheets provided with other forms of scales;
Fig. 3 1s a view showing my device Lqulpped
with an autematic parallel motion device
and . provided with two scales arranged for
joint use; and Figs. 4 and 5 are edo'e views
of the arrangement shown in I‘lg On
the various scales only the coarser d1v1s1ons
are indicated, in order to avoid confusion in
the dmwmgs

The scale-bearing member or sheet A car-
ries a suitable scale which is divided into.a
number of equal ])dItS arranged on succes-
sive parallel lines «’. This scale may be a
simple numerical logarithmic scale, such as
shown in Fig. 1 or in the lower part of Fig.
3, or any other suitable scale; fragments ot
several scales are shown in Iig, 2 and in the
upper part of Fig. 3. In addition to the
scale, the sheet A is preferably provided
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with a number of arrows @, or other index -

marks, preferably four in number, for indi-
cating the unity position of the device. The
sheet A may be made of any suitable mate-

rial; paper, celluloid, and enameled sheet
‘metal, mounted, if deswed on any suitable

backlng, such as wood or fiber, are well
adapted for the purpose.

Superpesed upoen the sheet A is a trans-
parent member or sheet B, which may con-
veniently be made of cellul(nd, glass or other
transparent material. The sheet B3 carries
no scale, but is provided with a number of
arrows b or other index marks, also four in
number, which are arranged in  the same re-
lation to each other as are the arrows ¢ on
the sheet A. The arrows & are superposed
upen the corresponding arrows o’ when the
device is in unity position. The.two arrows
at the top of each sheet, and also the two
arrows at the bottom of each sheet, are
spaced apart vertically a dlstwnce equal to
that between successive lines ¢ on the sheet
A, and horizontally a dlstance equal to the
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scale- bearing length of a line ¢’ on the sheet -

A, so that they are virtually one point or
would indicate the same reading on sheet A
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but on successive lines. Superposed upon
the sheet B is a movable pointer C. This
also may be made of any suitable material,
and I have found that' rubber is quite de-
sirable, as especially when slightly mois-
tened, 1t will adhere to.the sheet B sufficiently
to prevent it from becoming displaced by
accidental jarring.  This pointer may be
placed anywhere on the sheet B, as re-
quired by the calculation.

Sujtable means is provided for maintain-
ing parallelism between the sheets A and
B. In the simplest form this means may
comprise merely two or more lines &’ ex-
tending lengthwise of the sheet B and coin-
ciding with lines ¢’ on the sheet A when the
two sheets are paraliel. In order to render
this paralleling device accurate when the
sheets overlap but a little, as at one corner,
the sheets are preferably made somewhat
longer than the scale-bearing parts of lines
o/, and such lines, as well as the lines %/,
are extended beyond the ends of their scale-

> bearing parts; this gives a greater length of
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. reading on account of parallax.
form shown in Fig, 3, the same result is.
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line for coincidence, and thus renders more
accurate the obtaining of parallelism, es-
pecially when the scales overlap but slightly.
Instead of this simiple form of paralleling
means, there may be provided a suitable me-

chanical parallel motion device, one form of |

which is shown in Fig. 3.- Here one or more
scale-bearing sheets A, having different

scales, are mounted on a board or table D,
along one side of which is a dove-tailed:

groove E in which is a slide F carrying a
relatively fixed transverse dove-tailed slide
bar G on which is mounted a slide H, to
which is fastened one edge of the {ranspar-
errt sheet B. This form of parszllel motion
device is merely illustrative.

If desired, suitable means may be pro-
vided, in addition to the arrows ¢ and b, for
bringing the sheet B readily to unity posi-

tion. In the form shown in Fig. 1, this is

accomplished by slight projections I from
the lower edge of the sheet A in proper posi-
tion to engage notches I in the lower edge
of the sheet B when the device is in unity

1

position.or the index arrows b are directly -

superposed upon' and coincident with the
index arrows a. By means of these pins
and notches the sheet B may be brought to
unity position without the necessity for
visual adjustment. The projections I are
preferably so slight that the sheet B may be
superposed on them without being raised
sufficiently to produce liability of error. in
In the

accomplished by providing the slide ¥ with
a spring catch L which springs into a slight
depression M in the board D when the sheet
B 1s in unity position, ‘
The use of the device is as follows: '
Multiplication—Place the transparent

LYz
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sheet B in unity position, so that its arrows
b coincide with the arrows a. Place the
movable pointer C on the sheet B so that it
is directly over the multiplier on the scale
on sheet- A. Then move the transparent
sheet so that the proper one of its index
arrows 1s directly over the multiplicand, the
proper arrow being the one which will come
over the multiplicand with the pointer C
over the scale on sheet A. The pointer C
now indicates the product.
Diwision—Place the transparent sheet B
in unity position, set the pointer C directly
over the divisor, as indicated on the scale on
sheet A, and move the transparent sheet un-
til the pointer C is over the dividend ; where-
upon that one of the arrows b which i over
the scale on sheet A indicates the quotient.
Propertion—w: x: :y:2—Set an sITOW
of the transparent sheet B at w on the scale
on-sheet A, set the pointer C at @ on sheet
A, move the transparent sheet until cne of
its arrows is at % on the scale on sheet A;
the pointer C will then indicate 2.
~ Continued multiplication and division—
ULW .

This operation may be performed by

breaking the expression upinto two or more
groups, such as ' '

, U
Yy
oW

—3

. ) 2 '
solving each group by the multiplication and
division methods indicated above, and com-

and—

‘bining the groups by the multiplication or

division method indicated above.

Auaziliary scales.—Suppose it is desired to
multiply numbers which are given on-differ-
ent scales, as, for instance, the sine of an
angle by a number; the transparent sheet
B 1s set on the auxiliary sine and cosine
scale at unity position, the pointer C is set
at the proper angle, as indicated on the scale,
the transparent sheet B is moved to the
simple numerical logarithmic scale, indi-
cated in Fig, 1, and one of its arrows set at
the proper multiplying number, whereupon
the pointer C indicates the result.

The various. operations, on the various:

combinations of scales, will readily suggest
themselves. . .

The construction of logarithmic scales
and the theory of their use are so well un-
derstood that no explanation thereof is
needed here. As is the case with practically
all slide rules, my computing. device gives
only the order of the figures in the desired
answer, . leaving . the decimal point to be
placed mentally, according to which of the
arrows b is used in obtaining the . result.

‘The various auxiliary scales may be printed

on separate sheets, or one or more of them
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may be printed on the same sheet with the

1. The auxiliary scales are exactly similar

. to the main scale in the length and number

s of lines, the difference being entirely in the
scale divisions and markings.

If the sheets A and B have different co-
efficients of -expansion on changes in tem-
perature, humidity, etc., it is desirable to

10
movable relatively to the sheet B. This may
readily be done by marking them in peneil,
or even ink if the sheet B is of ecelluloid or

other impervious material, and changing |

15 them from time to time as conditions re-
quire. '

With my computing device it is possible
to determine the fifth decimal place with
ease and certainty and to do so with a de-
vice of convenient size. For instance, if the
scale on sheet A is made with the lines ¢’ on

the ccale-bearing parts thereof 25 inches

20

long and there are 144 lines spaced % of an |
 prising a sheet having a logarithmic scale
.arranged.on a plurality of parallel lines of
equal length, a transparent sheet provided

inch apart, thus requiring a total space of 18
inches, there is obtained a logarithmic seale
whose total length is 300 feet. This repre-
sents an accuracy of about 360 times that of
the common slide rule now in ordinary use
and of about ten times that of the most accu-
rate computing device of comparable size
heretofore known. However, the size of
sheets A and B and the spacing of the lines
may be anything desired, the above being
given merely by way of illustration. »

Many modifications may be made in the
precise form and arrangement of the com-
puting device, and ¥ aim to cover all modi-
fications which do not involve a departure
froin the spirit and scope of my invention as
set forth in the following claims. -

What I claim as new 1s: :

1. A computing device comprising two
superposed cheets, the lower one heing pro-
vided with a scale equal parts of which are
arranged on parallel lines and the upper one
being transparent and provided with one or
more index points and being movable rela-
. tively to the: lower one both longitudinally

and transversely of said parallel.lines, and a

25

ently of the transparent sheet.

2. A computing device comprising two
su};;erposed sheets movable relatively to each
other, the lower one being provided with a
85 scale and the upper one being transparent

and provided with one or more index points,

and a pointer carried by the transparent |

sheet and adjustable in position: thereon.
3. A logarithmic computing device com-
60 prising a member bearing a logarithmic
scale equal parts of which are placed on a
plurality of parallel lines, a scaleless mem-
ber movable refatively to said scale and hav-
ing one or more index points which by such
65 movement may be brought intc coincidence

make the arrows &, or some of them, readily | y: m ]
- two sheets may be maintained in parallelism,

pointer movable both with and independ- | ce ¢
member carrying a logarithmic scale, equal

: »  with any point on the scale, and a pointer
simple numerical logarithmic scale of Fig. }
- able mem

which may be moved relatively to said mov-
r but is also movable therewith.

4. A logarithmic computing device, com-
prising a sheet having a logarithmic scale yq
arranged on a plurality of parallel lines of

- equal length, a transparent sheet provided

with one or more index points and movable
relatively to the first sheet both longitudi-
nally and transversely, means whereby said »g

and a pointer which may be placed any-

. where on the transparent sheet and is mov-

able therewith.
5. A logarithmic computing device, com-

 prising a sheet having a logarithmic scale, a

fransparent sheet provided with one or more

| index points and movable relatively to the
- first sheet, means whereby sald two sheets

may be maintained in parallelism, and a
pointer which may be placed anywhere on
the transparent sheet and is carried thereby.

6. A logarithmic computing device, com-

&)

with one or more index points and movable
relatively to the first sheet both longitudi-
nally and transversely, means whereby said
two sheets may be maintained in parallelism,
and o pointer which may be placed any-
where on the transparent sheet and is mov-
able therewith, and means for bringing the
transparent sheet so that its index points
coincide with the unity points on the first
named sheet without visual adjustment.

7. A logarithmic computing device, com-
prising a sheet having a logarithmic scale, a
transparent sheet provided. with one or more
index points and movable relatively to the
first sheet both longitudinally and trans-

160

106

| versely, means whereby said two sheets may

be maintained in paratlelism, and a pointer
which may be placed 1ywhere on the trans-
parent sheet and is movable therewith, and x10
means for bringing the transparent sheet so
that its index points coincide with the unity

. points on the first named sheet without vis-

ual adjustment. )
8. A computing device comprising a 1ib

parts of which are arranged on a number of
equally spaced parallel lines, a transparent
member superposed on said scale-earrying

| member and movable relatively thereto both 130

longitudinally and transversely and pro-
vided with four index points, said index
points being arranged in pairs which co-
operate with opposite ends of the scale, the
two points of a pair being spaced so that 125
they would make the same reading but on
successive lines, and a pointer which may be
adjusted to any point on the transparent

' member and is movable therewith.

9. A logarithmie computing device com- 330
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prising a member provided with a plurality
of different logarithmic scales, said scales
being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal
length, a transparent member superposed
upon the member carrying such scales and
provided with one or more index points

which may be made to codperate with either

scale, and a pointer adjustable to any posi-
tion on such transparent member and mov-
able with the latter.

10. A logarithmic computing device com-

prising a member provided with a plurality

of different logarithmie scales, said scales
being of the same length, a transparent
member superposed upon the member car-
rying such scales and provided with one or
more index points which may be made to co-
operate with either scale, and a pointer ad-
justable to any position on such transparent
member and movable with the latter.

11. A logarithmic computing device com-
prising a member provided with a plurality
of different logarithmic scales, said scales
being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal
length, a transparent member superposed
upon the member carrying such scales and
provided with one or more index points
which may be made to codperate with either
scale, and a pointer adjustable to any posi-
tion on such transparent member and mov-
able with the latter, the relative movement

between the scale-carrying member and the

transparent member being such that paral-
lelism is maintained. .

12. A logarithmic computing device com-
prising a member provided with a plurality
of different logarithmic scales, said scales
being of the same length, a transparent
member superposed upon the member car-
rying such scales and providede with one or
more index points which may be made to co-
operate with either scale, and a pointer ad-
justable to any position on such transparent
member and movable with the latter, the
relative movement between the scale-carry-
ing member being such that parallelism is

maintained.

18. A logarithmic computing device com-
prising a member provided with a plurality

of different logarithmic scales, said scales.

being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal

‘length, a transparent member superposed

upon the member carrying such scales and
provided with one or more index points
which may be made to cobperate with either
scale, a pointer adjustable to any position
on such fransparent member and movable
with the latter, and means for bringing the
transparent member so that its index points

1,040,592

coincide with the unity points on any of
said scales without visual adjustment.
14. A logarithmic computing device com-

- prising a plurality of separate members car-

rying different logarithmic scales, said scales
being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal
length, a transparent member which may be
superposed upon any.of said scale carrying
members and is provided with one or more
index points for codperating with any scale
on said members, and a pointer adjustable
to any position on such transparent member
and movable with the latter:

15. A logarithmic computing device com-
prising a plurality of separate members car-
rying different logarithmic scales, said scales
being of the same length, a transparent
member which may be superposed upon any
of said scale-carrying members and is pro-
vided with one or more index points for co-
operating with any scale on said members,
and a pointer adjustable to any position on
such transparent members and movable with
the latter. - : ‘

16. A logarithmic computing device com-
prising a plurality of separate members car-
rying different logarithmic scales,said scales
being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal
length, a transparent member which may be
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superposed upon any of said scale carrying

members and is provided with one or more
index points for codperating with any scale
on said members, and a pointer adjustable
to any position on such transparent member
and movable with the latter, said scale bear-
ing members and said transparent members
being provided with means for maintaining
parallelism. : ,

17. A logarithmic computing device com-
prising a plurality of separate members car-
rying different logarithmic scales, said scales
being of the same length, a transparent
member which may be superposed upon any
of said scale carrying members and is pro-
vided with one or more index points for co-
operating with any scale on said members,
and a pointer adjustable to any position on
such transparent member and movable with
the latter, said scale bearing members and
said transparent members being provided
with means for maintaining parallelism.

.18. A logarithmic computing device com-
prising a plurality of separate members car-
rying different logarithmic scales, said scales
being of the same length and being similarly
divided into a number of equal parts placed
on equally spaced parallel lines of equal
length, a transparent member which may be
superposed upon any of said scale-carrying
members and is, provided with one or more
index points for codperating with any scale
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on said members, and a pointer adjustable
to any position on such transparent member
movable with the latter, and means for
bringing the transparent member so that its
index points coincide with the unity points
on any of said scales without visual adjust-
ment.

19. A computing device comprising a
member carrying a logarithmic scale, equal
parts of which are arranged on a number
of equally spaced parallel lines, a transpar-
ent member superposed on said scale-carry-
ing member and movable relatively thereto
both longitudinally of and transversely to
said parallel lines and provided with a pair
of index points which are spaced so that
they would make the same reading but on
different lines of the scales, and a pointer
carried by the transparent member and ad-
justable to any point thereon.

20. A computing device comprising a
member carrying a logarithmic scale, equal
parts of which are arranged on a number of
equally spaced parallel lines, a transparent

member superposed on said scale-carrying-

member and movable relatively thereto both
longitudinally of and transversely to said
parallel lines and provided with a pair of
index points which are spaced apart a dis-
tance equal to one side of the triangle of
which the length of one of said equal parts
of the scale and the distance between suc-
cessive arms of said parallel lines form the
other two sides, and a pointer carried by the

' transparent member and adjustable to any

point thereon..

S

21. A computing device comprising a
member carrying a logarithmic scale, equal
parts of which are arranged on a number of
equally spaced parallel lines, a transparent

member superposed on said scale-carrying

member and movable relatively thereto both
longitudinally of and transversely to said
parallel lines and provided with a pair of
index points which are spaced apart a dis-
tance equal to the distance between the end
of a scale part one of said parallel lines and
the beginning of the scale part on the next
parallel. line, and a pointer carried by the
transparent member and adjustable to any
point thereon.

22. A computing device comprising two
superposed sheets, one of said sheets being
provided with a scale equal parts of which
are arranged on parallel lines and the other
being provided with one or more index
points, the two sheets being movable rela-
tively to each other both longitudinally and
transversely of said-parallel lines and the up-
per sheet being transparent, and a pointer
adjustahle in position on the sheet provided
with the index points and movable there-
with relatively to the other sheet.

In witness whereof, I, have hereunto set
my hand and seal at Terre Haute, Indiana,
this fourteenth day of December, A. D. one

' thousand nine hundred and eleven.

HAROLD ALLEN THOMAS.

Witnesses:
C. Lieo Mzss,
D. W. Joxgs.
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