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. R. JAMES, OF LAKE CITY, MICHIGAN.

COMPUTING OR MULTIPLYING MACHINE.

‘Application filed August 6, 1924. Serial No. 730,514,

To all whom it may concern:

Be it known that I, Crare C. Coss, a citi-
zen of the United States, residing at Grand
Rapids, in the county of Kent and State
of Michigan, have invented certain new and
useful Improvements in Computing or Mul-

“tiplying Machines, of which the following is
a specification.

My invention relates to improvements in
computing machines, and it has for its ob-
ject the multiplying of one number, or ser-
ies of numbers by another number or series
of numbers and recording the proper prod-
uct of said multiplication.

I attain this object by the mechanism and
operation of parts shown and indicated in
the accompanying drawings, in which Fig.
1 is a sectional side elevation of my machine
taken upon the line 1-—1 of Fig. 2. Fig. 2
is a plan of my machine with the front end

. of the cover removed to show the relative
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positions of the several operating elements
of the machine. Fig. 3 is a sectional front
elevation of the machine Jooking to the right
“from the line 3—3 of Fig. 2. Fig. 4 is a
sectional elevation of the back end of the
machine looking to the left from the line
44 of Fig. 2. Fig. 5 is a sectional eleva-

tion of the machine looking to the right from

the line 5—5 of Fig. 2. Fig. 6 is a front
elevation of the recording dises in the ma-
chine, and of their several operative parts,
detached from the case of the machine. Fig.
7 is a side elevation of the front end of the
machine showing a groove in which the dise
- carrying shaft is moved forwardly and back-
wardly when operating the machine.  Fig. 8
is a side elevation of the several connecting
bars that carry the recording dises and their
actuating elements. Figs. 9 and 10 are dn-
tached elements in the make un of the sev-

" eral elements shown in Fig. 8. Fig. 1lis a
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side elevation, and Fig. 12 is an end eleva-
tion of the slide that controls the action of
the multiplicand end of the actuating lever.
Fig. 13 is a diagrammatical outline of the
operation of the actuating lever in the proc-
ess of multiplying numbers. Fig. 14 is a
side elevation of one of the recording dises
and its auxiliary actuating gears. Wig. 15
is a perspective of the main actuating lever
and 1ts several parts. Fig. 16 is a top plan
of the machine on a smaller scale. Fig, 17

is a sectional elevation of the discs on the
line 17—17 of Fig. 14 with the auxiliary
operating elements removed and the direct
operating gear wheels in place. Fig. 18 is
an extended view of the periphery of the
recording dises showing the recording fig-
ures thereon, Fig. 19 is a side elevation
of one of the direct actuating gears showing
a pawl thereon for actuating an adjacent
dise. Fig. 20 is an enlarged sectional view
on line 17—17 of Fig. 14.

Similar reference characters indicate simi-
iar parts throughout the several views.

In the comstruction of this machine I
provide a case 1 having a broad front part
for the storage and proper movements of
the recording discs and their immediate op-
erating parts crosswise of said froat, to be
hereinafter fully explained; and a narrow
back part for the storage and proper oper-
ation of the operating levers 3, to be herein-
after fully explained in connection with
their manner of operating the recording dises,
etc. This case has a detachable cover 17
with which it may be enclosed so as to pro-
tect the working parts of the machine from
injury from outside causes, as the over col-
lection of dust, and other foreign material.

Within the frame is constructed a series
of partitions composed of the posts 5 and
57 and the cross girts 5/, the latter bein
provided with slots d centrally located an
extending longitudinally thereof for the re-
ception and free movement of the bar 8,
which also passes through the slots ¢ in the
operating levers 3, and the slots /—f in the
regulating arms 6 and 6’,

The arm 6 is mounted upon the shaft 7
which shaft passes through the machine and
has the arm 6’ mounted upon the other end
thereof, as indicated in Fig. 15. The arm
8" is contained wholly within the machine
case, but the arm 6 passes upwardly through
the case, and through the slot ¢’ in the cover
of the case, within easy reach of the opere-
tor of the machine forming a lever for regu-
lating the position of the bar 8. The figures,
1, 2, 8, 4, ete., indicate the numbers that ars
to be multiplied by, or, the figures in ths
multiplier, and the lever 6 is set at tho
figures that the multiplicand is to bs mulii-

1s being carried on:

nhed by, progressively, as the multipﬁc&ti@m/;
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The operating levers 3 have segmental
heads 8’ thereon, made integral therewith,
and provided with gear teeth e, designed to
mesh with the gear wheels 9’ for revolving
the discs 9, to be hereinafter more fully
described. Each lever 8 has a longitudinal
slot ¢ therein for the passage of the bar 8,
as hereinbefore described, and the head 3’
has a segmental slot ¢’ therein for the pas-
sage of the shaft 4, which is located directly
back of the centers of the discs 9 and should
exercise a slight degree of friction upon the
head 8 for the purpose of holding the head
always in the exact proper position, relative
to the gear wheels 9" to always mesh freely
therewith, no matter what may be the posi-
tion, vertically, of the head, or the position,
longitudinally, of the girt 5””, of the bar 8.
It will be understood that with the back end
8’" of the levers 8 held in fixed position by
the gage rod 42 that adjusts the end of the
lever to the multiplicand fisure or numeral,
the movement of the bar 8, longitudinally
of the slot d will cause the heads 3" of the
lever to raise or lower accordingly. ‘

T will now take up the description of the
manner of manipulating the ends 3’/ of the
levers 8 for adjusting it to the desired
numerals in the multiplicand column of
figures. The gage rods 42 are adjusted to
hold the ends 8’7 of the levers 3 in the proper
positions by means of the triangular guides
45, which are slidingly mounted upon the
corresponding partition post 5 in such a
manner that they may be moved longitudi-
nally of the case. as desired. Each guide
has a thin neck 45’ which terminates in an
overlapping head- 46 that rests upon the
bearing 46’, and has a spring latch 47 se-
curely supported thereon and arranged to
interlock with the desired notch, %, in the
bearing 46’. The neck 45" passes through
the slot @ in the top of the machine case,
and one of said guides 45 and guide rods 42
are provided to act with each operating
lever 3, thus each of said levers, of which
there are nine, are operated independently
of . the other so far as the action of the
guide 45 is concerned, though all of the
levers 8 that are to be operated at a given
time are actuated at once by the operation
of the actuating lever 6 and the bar 8. The
gage rod 42 is slidingly mounted in a sup-
porting head 40 which is pivotally mounted
upon the bearing 40’ so the rod may be
drawn over oub of contact with the end of
the lever, as indicated by the dotted lines
in Fig. 1. Fach head 40 has a backwardly
projeceing arm 41 which is engaged by the
connecting rod 39 with an angle lever 28.
pivotally mounted on the shaft 28, which is
connected with the lever 24 bv.means of the
connecting rod 27. The lever 24 is pivotally
connected with the case at 26 and heid in
normal position against the gear wheel 81,
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by the spring 28, in such a manner that
when the lever 82 is carried forward into
the position indicated at 32" the correspond-
ing bearing 80 will be removed from behind

‘the lever 24 and the spring 23 will draw

the said lever backwardly upon the smaller
hub periphery of the gear wheel 31 and the
angle lever 28 will be operated to draw
downwardly upon the connecting rod 39
and thus swing the head 40 around into the
position hereinbefore described to free the
end of the levers 8. KEach gage rod 42 is
held in normal longitudinal position in the
head 40 by means of a spring 43, and is
provided, at its upper end, with an anti-
friction wheel 44 to travel upon the surface
of the guide 45 with as little friction as
possible.

When the lever 6 has been set to the de-
sired multiplving figure, and the corre-
spondingly shiding guide 45 has been prop-
erly set with the lateh 47 engaging the de-
gired notch 7 in the plate 467 the lever 82 is
drawn forwardly until it reaches the posi-
tion indicated at 327, when the head 40 will
be swung over and the gage 42 will be re-
moved from the end 37 of the lever 3.
Then the lever 82 is drawn further toward
the position indicated at 327 and the de-
sived gear teeth on the wheel 31 will be
made to mesh with the gear wheel 33, which
gear wheel. meshing with the gear wheel
shown in outline at 33", will cause the huh
35 to revolve, and. with it, the cams 34
will be revolved into position to act upon
the levers 37, pivotally mounted in the case
at 37/, and connected with its respective
lever 3 by means of connecting rods 56,
{there being one of these levers, and of the
cams 34 for each lever 8) and the corre-
sponding lever 3 will he thrown around
upon the har 8 so that the gear teeth ¢ on
the head 3 will mesh with the teeth on the
gear wheels 9 and will revolve the dises 9
into desired positions. as will he hereinafter
more fully described.

The diges 9, and the gear wheels 97 are
mounted upon the shaft 10, which, in turn, is
mounnted in bearings at the lower ends of
the swinging arms 17, the latter being piv-
otally mounted upon the sides of the case 1
at m so the lower ends thereof may he made
to swing toward. and away from the heads
3’ of the lever 3. The lower end of these
arms arve pivotally, and slidably conneeted
with the arms 21, as at 7. and the levers 21
are connected with the lever 24 by means
of the connecting vod 48 which is pivotal-
Iv conmnected with the crank arm 49. as at

30. and with the arm 21. as at 30’. 5o that *°

when the lever 32 is drawn forward a prop-
er distance the arm 24 will draw the lever
21, and with it the arm 17.and the discs
and gear wheels on the shaft 10, into posi-
tion so the gear wheels 9 will be made fo
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mesh with the gear teeth ¢ on the heads &7
of the levers 8 simultaneously with the
swinging movement of the head 40, thus
holding the levers 3 temporarily in place,
so that when the said levers are made to
oscillate upwardly and downwardly, as here-
inbefore described, the gear wheels and
dises on the shatt 10 will be made to revoive
according to the rvelative positions of the
bar 8, governed by the position of the lever
6, and of the gage rod 42, governed by the
position of the sliding guide plate 45, which
governs, positively, the distance to be trav-
eled by the head 8" of the lever 3, and the
relative revoluble movement of the dises
9. Upon the periphery of the dises 9 is im-
printed the first ten Arvabic numerals, as in-
dicated in Fig. 18. The dises 9 and the gear
wheels 9" are so mounted upon the shais 10
that they may be made to revolve independ-
ently of each other on the shaft. Pins & are
made to project from the inside of the two
outside dises § and from both sides of sach
of the intermediate discs, and in ong side
of each disc except the left hand disc I
form an opening 54 having ratchet teeth 547,
and pivotally mount a pawl 55 upon the
gear wheels 9 in position to freely enier
the openings 54 and engage the ratchet teeth
therein, as shown in Higs. 14 and 19, and
more particularly in Fig. 17. The gesr
wheels 9" are made to revolve separately
from the discs 9, when desired, so thai the
discs may be carried around into normal
positions, after each impression is taken, by
revolving the shaft 10 until the pawls 587,
mounted in the openings -in the dises, are
made to engage the slot o in the shafi 10
when the revoluble movement of the shaff
will carry each disc into its exact normal
position. I provide a second set of gear
wheels, 11 and 11’, made inéegral. The
wheels 11 have a series of teeth 19 havi
valleys between them corresponding with
the gear pins 4 on the discs so that these
wheels revolve with the adjacent discs, while
the wheel 11" has but one tooth, 18’, which
revolves the adjacent Ieft hand disc ome
tooth with each full revolution of the righs
hand discs. The gear teeth 19 on the wheels
11, and the pins A on the discs must corre-
spond, exactly, with the numerals imprinted
upon the peripheries of the discs, to insure
correct computations. ,

The pawis 55’ are actuated to properiy
engage the slot o in the shafi 10, by means
of a properly mounted spring, as indicated
at p 10 Fig. 14, and the pawl 55 is likewise

sprocket teeth 547, &

"The gear wheels 11—11" are mounied
upon a shaft 112 which, in turn, is mounted
arms 12, the upper ends
of said arms being pivotally mounted upon
the shaft 10, and the lower ends being slid-

actuated by a spring % %o engage ihe

2
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ingly mounted upon the shaft 50, which lat-
ter is revolubly mounted in the ecase 1.
Tor actuating the shaft 50 through the
swinging movements of the arms 12 I form
a groove ¢ in the lower surface of the shaft
and inseri a sliding key # therein and in 2
corresponding groove in the bearings of the
arms 12 30 the shaft must respond to each
swinging movement of the arms. The upper

surface of this shaft has notches ¢ and ¢ °

formed thereon, so arranged that when the
arms 12 are nearly to the extreme, reiative-
1y, left hand, or outward position the trip
57 will slide off of the notch ¢ against the
notch ¢’ just before the impression is made
upon a receiving sheet 187, and when started
back into position o engage the teeth ¢ on
the actuating heads 8’ the trip will slip off of
the notch ¢’ and be moved along, with the
several discs until it engages the next notch
¢, and so on to the end of a problem. This
1s brought about by the spring 20 in ths
case 207, and the shaft 53 upon which the
pulley 51 is mounted. The ribbon 52 is
mounted upon the pulley 51 with the other
end connected with one of the arms 12, so
that as soon as the latch 57 is freed from
either notch, g or ¢’, the arms 12 and ths

70

80

several discs and gear wheels are drawn

along to the next noteh, and so on to the end
of the pending problem. It will be readily
understood that this action of the machine
will require a shaft 10 of sufficient length
to be moved endwise in the case the length
of the frame 12—12, as indicated by the
dotted outlines of said frame and the discs
in Fig. 5. It will, also, be understood that
the sidewise movement of the shafé 10, as
heveinbefore described, will require the use
of properly formed slots ¢’/ in the sides of
the case 1, as indicated in Fig. 7.

To complete the operating construction of
this machine I place a paper roll 13 in the
case, and a printing roll 14 directly above
the paper roll, over which the paper 18
passes to receive the imprints from-the discs
9 as they are forced against the paper with
the action of the lever 82 when thrown back-
vardly into normal position and the arms
91 and 17 ave thrown forward by the action
of the lever 24 through the connecting rod
48. At 15 T huve shown a-pressure voll' for
holding the paper securely upon the surface
of the roller 14 when said roller is being
made to revolve by means of the links 16
and the pawl and ratchet mechanism shown
at 16, actuated by the swinging movements
of the arms 17.

In Fig. 13 T have shown a diagrammatical
outline of the operation of the machine. We

will suppose that 9 is being multiplied by

any one of the numerals in the multiplying
column, and we have all of the quotients-
from 9 to 81. If 9 is being multiplied by -
8 the quotient being 72, the 2 will be im-
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printed upon the paper by the right hand
operating disc and the action of the tooth
19’ on the wheel 11’ upon the next adja-
cent left hand disc will so place the dial that
it will imprint the “7”, and so on throughout
a multiplying process. v

To further carry out.this illustration, we
will presume that the back end of the lever
3 is placed at 6, if multiplied by 3 the quo-
tient 18 will be registered. If by 6, 36 will
be registered, and if by 9, 54 will be regis-
tered, and if the nwmeral 3 is multiplied by
6, 18 will be registered, and if by 9, 27 will
be registered as the proper quotients, and
so on throughout the entire line of multipli-
cation. I have made use of the above men-
tioned numerals as multiplicands as they
may all be readily registered in the same
diagram. but the result must be the-same, no
matter what may be the multiplier or multi-
plicand. _

Tt will be readily understood that with
the shaft 10, and the discs and their actuat-
ing mechanism in their normal positions, as
indicated in Fig. 2, it is an easy matter to
adjust them- longitudinally of the front of
the case, as indicated by the dotted outlines
in said Fig. 2. ‘

The arms 21 are actuated by the connect-
ing rod 48 which is connected at one end
with the lever 49 on the shaft 26 that carries
the crank arm 49, as at 30, and at the other

" end with the arm 21, as at 30" on Figs. 1
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and 2, there being one arm, 21, in the case at
each side thereof, on the shaft 22, the rod
18 being connected with the arms 49 and 21
at the relatively upper side of the case, as
indicated in Fig. 2. This connection is made,
preferably, partly outside of the case as
indicated in Fig. 1 and shown in Fig. 2, and,
as hereinbefore stated, the arms or stand-
ards 17 are actuated by the arms 21 to carry
the dises 9 toward, and away from the lever
heads 8’.

~ Coming, now, to the process of multipli-
cation, we take the problem “4836” as a
multiplicand, and “346” as the multiplier.
To make this multiplication the first four
members 45’ at the right hand side of the
machine, nearest to the lever 82; are placed
in the positions indicated by the numerals
1, 8, 3, 6, these being the multiplicand num-
erals, and the lever 6 is carried over to 6 in
its index column, and remains there until
the lever 32 has been swung over into the
position indicated at 32”” and back into nor-
mal position at 32, then the lever 6 is placed
at 4, and the lever 32 is again carried over
to 327 and back again to normal; then the
lever 6 is placed at 3 and the action ve-
peated and the last quotient embodies the
sum of all three quotients. In other words,
ecach succeeding quotient after the first in-
cludes the sum of all preceding quotients,

. and when the last figure in a)multiplier has

1,568,800

been exhausted the product will include
the sum of all of the multiplications.

Tt is to be understood that there is one
cam 34 for each lever 3, and that these cams
ave so distributed that the first lever is fully
operated before the next succeeding cam acts
upon its respective lever, and so on through-
out the entire series. That is to say, if a
multiplicand contained the entire ten digits
in Arabic numerals, and the members 45
are set accordingly, when the lever 32 is
swung over toward the front of the machine
each lever 3, beginning at the right hand
side of the machine, as shown in Fig. 6, will
perform its full operation before the mnext
succeeding lever will be affected by its actu-
ating cam 34, thus the lever 32 will, neces-
sarily, be carried over toward the front of
the machine, or, rather, toward the position
indicated at 82’/ far enough to operate the
same number of levers 3 as there are figures
in the multiplicand, counting the action of
one cam upon the levers 8 for each figure
in the multiplicand. .

This brings us to the matter of carrying
over a surplus from one multiplication to
the next figure in a product, which is as fol-
lows: Using the problem given above with
4836 placed as the multiplicand, and the
lever 6 placed at the figure 6 in its index, for
the first multiplication, the lever 32 is
thrown over toward the point 32" or 82"
far enough to actuate all of the levers cov-
ering these figures. Upon the first move-
ment of the lever 32, and before the first cam
34 takes effect upon its corresponding lever
3 the lever 24 will be released and the spring
93, and connecting rod 48 will draw the
shatt 10 into position so the gear wheels 9’
will be engaged by the head 3’ of the lever 3,
then, as the lever is drawn further forward,
the cams 34 will act upon the levers 37 suc-
cessively, and the downward movement of
the heads 3’ will revolve the gear wheels 9
snd with them the discs 9, but each disc will
complete its revolutions before the next suc-
ceeding disc is acted upon at all by the heads
3’. When the first head 3’ is forced down-
wardly it causes the first disc 9 to revolve
three full revolutions and six points over
thus placing the disc in position to imprint
{he figure 6 upon the receiving pad, or paper,
13/, Kach complete ' revolution of the first
disc causes the auxiliary gear 11 to revolve
one revolution, and the single tooth 19” will
move the next succeeding disc one tenth of
a revolution, hence the three full revolu-
tions of the first disc will turn the next suc-
ceeding disc three tenths of a revolution.
As the lever 32 is brought further on its
course forward the first disc remains in
place and the second disc is made to revolve
three full revolutions and eight tenths of an-
other revolution, which added to the three
tenths of a revolution caused by the over
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movement of the first disc, brings the disc in
position to imprint the figure 1 upon the
paper 13/, and so on until the first quotient
of 4836 multiplied by 6, namely : “29016” are
in position to be impressed upon the paper,
when the return of the lever 32 into normal
position will force the shaft 10 forward into
position to bring the dises in contact with
the paper 18" and record the said product
thereon. After this product has been re-
corded the lever ¢ will be placed upon the
dial number 8 and upon the first forward
movement of the lever 32 the disc will be
slightly removed from the receiving papsr
13" and the shaift 50 will be turned into po-
sition to allow the discs and their support-
ing framg to slide one mnotch to the right
when the same process is repeated except
that the second product covers the two mul-
tiplications, and so on to the end of the ex-
ample, the final product giving the sum of
all of the multiplications added together.
It is evident that if a large numeral is
to be multiplied by & large numeral, as 9 x 9,
it will require much greater travel by the
Liead 8’ of the lever 3 to properly adiust the
dises 9, than if a small numeral is to be mul-
tiplied by 2 small numeral; as 2 x 3, and
this is provided for by the position of the
bar 8 thus: If multiplying by 9 the lever 6
is placed at 9 and the distance from the
shafts 8 to the end 3’ of the lever 3 is dimin-
iched and that from the bar 8 to e, on the
head 8’, is increased so as to compel the head
3’ to move its entire length, but 1f the multi-
plier is 2 the lever 6 is placed 2t 2 and the
distance from 3’ to the bar 8 is increased,
and the distance from the bar 8 to ¢ is pro-

. portionately decreased and the movement of
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88

the head 8" is lessened accordingly, and so
on throughout the multiplier column.

- Upon first thought it may be objected
that the variations in the lengths of the ra-
dial lines between the shaft 8 and the head
3" with the bar 8 placed at the extreme right

-hand position and the extreme left hand po-

sition in the slot ¢ would so vary the nec-
essary curvature of the head 3’ as to render
the fixed curvature of the slot ¢’ inoperative
except with the bar 8 in one fixed position,
but this variance is fully compensated for:
first by the shaft or pin 4, which holds the
heads at all times in the same relative po-
sition with the gear wheels 9’ when these
wheels are in position to properly mesh with
the gear teeth upon the head 8’ of the lever
3, and, second, by the slight longitudinal
raovement of the lever 3 provided for in the
use of the slot ¢ upon the bar 8, which allows
the bar 8 to remain stationary as a pivotal
center, no matter in what position it may
be in the slot &, during the entire vertical
movement of the head 3’, either upwardly
or downwardly while operating the discs in

* the process of any problem in multiplication.

To compensate for the longitudinally slid-
ing movement of the arm 17 upon the arms
12 and 21, when they are being swung to-
ward or away from the head 3’ of the lever
3, I form slots ¢ in the upper ends of the
arms 12 and 21, as shown in Figs. 8 and 9,
so that the shafts 10 and 10" may slide there-
in to allow of the free lateral swinging of
the arms 12, 17 and 21.

The discs 9 and the gear wheels 9 and
11—11" should fit upon their respective
shafts closely enough to avert the danger of
their being made to revolve thereon inde-
pendently of the action of the head 3’ so
that when any of the gear wheels are thrown
out of mesh they will retain their position
upon the shaft to properly mesh when again
brought together; but they should not fit
closely enough to prevent their fres move-
ment upon the shafts when being made to re-
volve thereon by the head 3/, or when being
slid longitudinally of their shafts towards
and into the positions indicated by their
dotted outlines in Fig. 5.

Having thus fully described my invention,
what I claim as new in the art, is:

1. In a computing machine, an enclosing
case, a shaft mounted crosswise of the case,
operating arms mounted on said shaft and
having slots therein, one of said arms pass-
ing upwardly through the cover of the case
forming an actuating lever, partitions in the
case having horizontally disposed slots
therein, operating levers each having curved
heads thereon and gear teeth on said heads,
the levers and the heads each having slois
therethrough, a bar passing through the
slots in the partition, in the operating arms,
and in the operating levers for supporting
and adjusting the operating levers, a shaft
near the back end of the machine, a seg-
mental gear wheel on said shaft, a lever for
operating said shaft, cams revolubly mount-
ed in the case back of the said lever in posi-
tion to be operated by the segmental gear
wheel, levers and links connected to operate
the operating levers from said cams, arms
swingingly mounted in the case, shafts
mounted. 1n the free ends of said arms, and
discs and gear wheels mounted on said shafts
in position to be made to revolve by tempo-
rary en%agement with the heads on the op-
erating levers.

2. In combination with the elements cov-
ered in claim 1, a short vertical lever pivot-
ally mounted in the case, a shaft upon which
said lever is mounted, passing through the
case and having a short lever upon the other
end thereof, an offset upon the segmental
gear in position to actuate said vertical lever,
holding it in normal position when contact-
ing it and releasing it when removed from
contact therewith, a spring connected with
the vertical lever to draw 1t out of normal
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segmental gear, and a connecting rod con-
nectin% the shorter lever with the swinging
arms for swinging the disc gear into and
out of mesh with the teeth on the operating
lever heads.

8. A computing machine according to
claim 1, in which the said lever and links
connected to operate the operating levers
from said cams, comprise a lever mounted
in the case directly in the line of travel of

-each cam, one end of said levers pivotally

mounted in the case and the other end con-
nected by a link with the ends of the operat-
ing levers, and guides for adjusting said op-
erating levers into operative positions.

4. In combination with the elements cov-
ered in claim 1, a vertically disposed lever
pivotally mounted near the back end of the
case, an offset on the hub of the segmental
gear for holding said lever in normal posi-
tion, a spring for drawing said lever ount of
normal position when said offset is removed
from contact therewith, an angle lever piv-
otally mounted in the case back of the ver-
tical lever, a rod pivotally connected with
the lower end of the vertical lever and with
the short arm of the angle lever, a gage head
pivotally mounted in the case directly over
the back end of each operating lever, an arm
extending backwardy from the pivotal
bearing of each of said heads, a connecting
rod pivotally connected at one end with the
end of a gage arm and at the other end
with the long arm of an angle lever in such
a manner that the swinging movement of
the vertical lever will swing the gages into
and out of contact with the ends of the op-
erating levers, and guides for regulating
the positions of the gages.

5. In combination with the elements cov-
ered in claim 1, gage heads pivotally mount-
ed in the case immediately above the ends
of the operating levers, a longitudinally
movable gage rod mounted in each gage
head, a spring for holding each of said
gage rods in normal position in its head,
means for throwing the gage heads over to
remove the gage rogs out of contact with the

- ends of the operating levers, guides for hold-
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ing the gage rods in position upon the ends
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of the operating rods, and antifriction roll-

ers in the ends of the gage rods to reduce
friction when they are being swung onto or
off of the guides.

6. In combination with the elements cov-
ered in claim 1, gage heads pivotally mount-
ed in the case above the ends of the operat-
ing levers, guides for fixing the positions of
the gages, said guides made triangular in
form and having necks extending upwardly
therefrom through slots in the case cover, a
head extending sidewise from each of said
necks, indented gages upon the case cover ad-
jacent to heads, the indentions arranged to
indicate the several numerals in a multipli-
cand, a latch upon each head arranged to be
made to engage the desired indentions in the
indented gages.

7. A machine according to claim 1, in
which the heads of the operating levers have
glots formed therethrough, and a bar is
passed through the case and through the
said slots for holding the heads in uniform
relative positions with the gear wheels be-
tween the discs.

8. A machine -according to claim 1 in
which the arms swingingly mounted.in the
case and the shafts mounted therein com-
prise a pair of swinging arms pivotally
mounted in the top of the case and depend-
ing downwardly, a pair of swinging arms
pivotally mounted in the bottom of the case
and extending upwardly to contact with the
free ends of the upper arms, said lower arms
having slots through the upper ends, a
shaft revolubly mounted in the ends of the
upper arms and passing through the slots
in the lower arms, for carrying the discs
and their connected gear wheels, a shaft
mounted near the free ends of the lower
arms, gear wheels mounted upon the said
shaft in position to intermesh with the gear
wheels on the recording dises, and means for
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swinging said arms to cause the disc gears to

intermesh with, and to be released from the
gear teeth on the operating lever heads.

Signed at Grand Rapids, Michigan, July
16, 1924.

CLARE C. COSS.
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