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UNITED STATES
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PATENT OFFICE.

OTTO MALCHER, OF CHICAGO, ILLINOIS.

COMPUTER.

Application filed January 20, 1519. Serial No. 271,893.

This invention has for its object the pro-
vision of a device of the class named which
shall be of improved construction and
operation.

The invention is exemplified -in the com-
bination and arrangement of parts shown in
the accompanying drawings and described
in the following specification, and it is more
particularly pointed out in the appended
claims.

In the drawings— ~

Fig. 1 is a perspective of a computing de-
vice embodying the present invention a por-
tion of the oufer casing being cut away to

5 show features of the interior construction;

Fig. 2 is a fragmentary vertical sectional
view showing a portion of the operating
mechanism ;

Fig. 3 is a view similar to Fig. 2, but
showing the operating mechanism in the
position it occupies at a different period in
the computing operation from that shown in
Fig. 2;

Fig. 4 is a view similar to Figs. 2 and 3,
but looking at the parts in an opposite direc-
tion from that of Figs. 2 and 3;

Fig. 5 is a fragmentary horizontal sec-
tional view;

Figs. 6, 7 and 8 illustrate details of con-
struction; and = -

Fig. 9 is a vertical sectional view showing
the paper feed and other mechanism.

In the embodiment of the invention illus-
trated in the drawings, a shaft 10 is sup-
ported by frame plates 11 which are spaced
from one another and held in upright posi-
tion. A casing 12 encloses the greater part
of the operating mechanism.

Pivotally mounted on thesshaft 10 and ex-
tending rearwardly therefrom are a ple-
rality of bars arranged in sets of three, each
set comprising a supporting bar 14, a driv-
ing har 15, and a Jocking bar 16.  Generally
spenking, each of the supporting bars 14 is
provided with a main driving gear 17 pivot-

~ally mounted at 18 near the forward end of

50

the bar, while each of the operating bars 15
is provided with a rack 19 arranged to mesh
with the gear 17. Each of the drive wheels
17 operates a numeral wheel of one decimal
arder of the printing mechanism, and also
of the accumulator in 2 manner to be de-
seribed. The drive wheel 17 itself is rotated
an amount proportional to the digit of the

decimal order to which the numeral- wheel
belongs by movement of the corresponding
rack 19. The rack 19 is moved relative to
the gear 17 an amount proportional to.the
digit to be set up in the corresponding
decimal order by one of a series of keys car-
ried on the bar 15. After the bar 15 and
rack 19 have moved downwardly a sufficient
distance to set up the desired number in the
printing and computing mechanism, the bars
14 and 15 are caused to move downwardly in
unison with one another a further distance
to print the numnber set up in the particular
decimal order to which the bars correspond.
Thus by simply pressing the proper key in
a given decimal order on the keyboard the
number which that key bears is added to the
corresponding decimal order in the accumu-
lator and printed in its proper position in
the tabulated result. The details of the
mechanism and operation, together with
other functions of the machine will appear
in the detailed description which follows.

Keyboard end swinging bars.

Tach of the supporting bars 14 is provided
at the end opposite the shaft 10 with a spring
20 which normally swings the bar upwardly
about the shaft 10. Each bar 15 carries an
arcuate segment 21, to the lower end of
which is secured a coil spring 22, as shown
in Fig. 2, which spring normally swings the
bar 15 upwardly about the shaft 10. Ex-
tending downwardly and rearwardly from
the upper end of each segment 21 and having
its lower end connected with the .bar 15 is
a stepped plate 23 having a.series of keys
924 pivotally mounted at 25 on the plate.
Bach key 24 is provided with a tail piece 26
having a projection 27 at its lower end ar-
ranged to engage a stop shoulder 28 on the
lower edge of the plate 23, Springs 29 nor-
mally hold the Jugs 27 againet their corre-
sponding stop shoulders and hold the keys
94 in raized position, as shown in Fig. 2.
The locking bar 16 lies adjacent its corre-
sponding bar 14 'and is provided with a series
of laterally extending lugs 30, there being
one lug 30 for each of the keys 24. When a
key 24 is pressed downwardly it first extends
the spring 29 until the key lies flat upon
the corresponding step of the plate 23, as
shown in Fig, 8. Further pressure upon the
key 24 will extend the spring 22 and eause
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the bar 15 to swing downwardly about the
shaft 10 until the lower end of the tail piece
26 of the depresced key strikes the corre-
sponding laterallv projecting lug 30 on the
locking bar 16, as shown clearly in Fig.
4. A series of lugs 81 are struck Iat-
erally from the locking bar 16, each lug
being so located on the locking bar that the
projection 27 on a particular tail piece 26 will
pass on the left of its corresponding lug, as
viewed in Fig. 4, when a key is depressed
and the bar 15 moved downwardly by the
pressure of the depressed key. The lug 31
precludes any possibility of the end of the
tail piece slipping to the right on the projec-
tion 30 and thus permitting the deprezsed
key to move downwardly without carrying
the projection 30 and the locking bar down-
wardly in unison therewith. The keys 24
that. are not depressed can pass to the right
of their corresponding Ings 81, as viewed in
Fig. 4, =0 that they are free to swing up-
wardly about their pivotal connection with
the bar 15 and do not exert pressure upon
their corresponding Ings 30. In this way
only the particular key depressed will op-
erate upon the bar 16, and since the differ-
ent keys of each decimal order are spaced at
graduated distances from the lugs 30 on the
bar 16, it is appdrent that the bar 15 will
be moved downwardly a distance correspond-
ing to the number on the particular key de-
pressed before the key will contact with the
bar 16. It is during this downward move-
ment that the corresponding gear 17 is ro-
tated by the rack 19 to set the numeral
wheels of the particular decimal order.
Since the rack 19 moves in unison with the
stepped plate 23, it is apparent that the
numeral thus set up will correspond to the
particular key depressed.

Aeccumulator.

In order to totalize a series of numbers
formed by depressing the proper keys an
accumulator is provided having a series of
numeral wheels 32 which are visible through
an opening 33 in the casing 12 shown in
Fig. 1. The numeral wheels 82 are freely
rotatable on a shaft 84 and each wheel has
rigidly connected therewith a pinion 85
which meshes with an idler 86 carried on
a shaft 37. Kach of the idlers 36 meshes
with a twentv-toothed gear 38 mounted to
rotate on a shaft 39. Each of the pinions
35 and 36 is provided with ten teeth so that
the numeral wheel 32 will make two revolu-
tions for each revolution of the gear 88. The
gear 38 in turn is driven by a ten-toothed
pinion 40 which meshes with an idler 41
mounted on the bar 14 and driven by the
gear 17 when the bar 14 is in its uppermost
position, &s shown in Fig. 3. Through this
chain of gearing the numeral wheel 32 is
driven an amount proportional to the num-
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ber on the key of the corresponding decimal
order which 1s depressed. In order to give
a correct total of a series of numbers set up
in the keyboard it is necessary, however, to
carry from one decimal order to the next
higher whenever the numeral wheel of
the lower order passes from nine to zero.
This carrying mechanism is connected with
the twenty-toothed gear 38 mounted on the
shaft 39. ISach gear 38 has rigidly connect-
ed therewith a twenty-toothed star wheel
42 and two discs 43 and 44, two teeth of the
star wheel being illustrated in Fig. 2. The
dises 43 and 44 have their peripheries cut

away, as shown in Figs. 2 and 8. to a depth
corresponding to the depth of the teeth on

the gear 38. and for a circumferential dis-
tance a little less than half the circumfer-
ence of the disc. The two discs are so po-
sitioned relative to one another that the
parts not cut away overlap one another at
each end a distance equal to the width of a
tooth on the gear 88. Arranged to mesh
with the dises 43 and 44, rvespectively, are
two mutilated pinions 45 and 46, each pinion
having the alternate teeth omitted, and the
two pinions being arranged side by side and
arranged so that the teeth of one alternate
with the teeth of the other. The teeth on
each of the mutilated pinions are so propor-
tioned that when the pinion lies opposite the
uncutaway portion of the corresponding disc
43 or 44, the pinion will be locked against
rotation. At the same time a teoth on the
pinion not thus locked will extend into the
cut-away portion of the other dise, as shown
m Fig. 2. Tt will be apparent that when the
dises 43 and 44 have rotated a half revolu-
tion from the position shown in Fig. 2, the
tooth on the pinion 45 will engage the end
of the slot formed by the cut-away portion
in the disc 43, and at the same time the ent-
away portion in the disc 44 will be brought

“into position to receive the next tooth in the

pinion 46. Thus for cach half revolution
of the gear 38, the two mutilated pinions
45 and 46 will be rofated the width of one
tooth, and at all other times the mutilated
pinions will be locked wnsainst rotstion,

4

wince each half revolution of the gear 38
corresponds to a complete vevolution of the
numeral wheel 32, the movement of the munti-
lated pinions takes place once for each rota-
tion of the numeral wheel 32, The muti-
lated pinions 45 and 46 mesh with an elon-
gated pinion 47 which extends lalerally a
sufiicient distance, as shown in Fig. 5., to
mesh with a ten-toothed pinion 48 which is
loosely mounted on a shaft 49 which car-
ries the mutilated pinions 45 and 46.  The
pinion 48 meshes with the twenty-toothed
gesr 388 of the mnext higher decimal order.
When the elongated pinion 47 is in mesh
with the mutilated pinions 45 and 46 and
with the ten-toothed pinion 48, the three
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pinions 45, 46 and 48 will rotate in unison

with one another, and with the pinion 47
as if they were simple spur gears. In this
way each time the mutilated pinions are ro-
tated ‘a space corresponding to one tooth
by the discs 43 and 44, the pinion 48 will
be rotated a corresponding amount, and
since the pinion 48 meshes with the gear 38
of the next higher decimal order, a carrying
operation will be accomplished.

It will be readily understood that when a
key of any particular decimal order has been
pressed and during the rotation of the gear
wheel 38 of any particular decimal order,
that gear wheel should be connected through
the carrying mechanism with the corre-
sponding gear wheels of higher decimal
orders, but should be disconnected . from
those of lower decimal orders. To accom-
plish this the elongated pinion 47 is moved
out of mesh with the mutilated pinions 45
and 46 which connect with the carrying discs
of a lower order during the operation of the
gear 38 of the order corresponding to the
key depressed.  The pinions 47 are each car-
ried at the upper end of a dog 51 which is
pivotally mounted on a shaft 52 extending
transversely of the casing. A spring 53 nor-
mally tends to rotate the dog 51 about the
shaft .52 to bring the pinion 47 into mesh
with the pinions 45, 46 and 48, and these
pinions are held in mesh by the spring 53,
except when the operating bar of a particu-
lar decimal order is depressed. When this
occurs the dog 51 is rocked into the position
shown in Fig. 8 to disengage the pinion 47
which connects the wheel 38 of the decimal
order corresponding to the bar depressed
with the carrying discs of the mnext lower
decimal order. The movement of the dog
51 is produced by a cam bar 54 which lies
adjacent the rack bar 19 and which is car-
ried by the operating bar 15 and moves in
unison with the rack bar. The lower end of
the dog 51 is provided with a ¢ontact point
55 whicly is arranged to bear against the cam
bar 54 and which is moved to the right, as
viewed in Fig. 3, by the cam bar 54 at the
beginning of the downward movement of the
operating bar 15. This disengages the pin-
ion 47 prior to any rotation of the gear 38
produced by the downward movement of the
operating bar.

Asg will be seen from Fig. 2, the idler 41
does not mesh with the pinion 40 at the be-
ginning of a downward movement of the
operating bar 15, and it is necessary to bring
these two pinions into mesh in order to drive
the accumulator wheel corresponding to the
decimal order of the depressed bar. -‘The bar
14 is normally held in the position shown in
Fig. 2 by an arm 56 on the dog 51 which en-
gages the upper end of a lug 57 on the bar
14. When the dog 51 is operated by the cam
bar 54 at the beginning of the downward

8

movement of the operating bar 15, the two
contact members 56 and 57 are moved out of
engagement with one another and the spring
20 draws the bar 14 upwardly bringing the
pinions 40 and 41 into mesh with one an-
other,asshownin Fig.8. Duringthe prelimi-
nary downward movement of the operating
bar 15 and the upward movement of the bar
14 under the influence of the spring 20, it is
appavent that there will be relative move-
ment between the gear 17 and the rack 19 by
which the gear 17 will be rotated. It is de-
sirable to permit this preliminary rotation
of the gear 17 without transmitting the same
to the pinion 41 and the parts driven there-
hy. For this reason a portion of the gear 17
shown at 58 is left blank so that rotation of
the pinion 41 will not begin until the gear
17 has been moved by the preliminary move-
ment of the rack 19 a sufficient amount to
bring the blank portion 58 of the gear 17
past the pinion 41. During this preliminary
rotation of the gear 17, the pinion 41 is held
from rotation by a projecting rim 59 on the
gear 17 which operates with the projecting
portions of two alternate teeth on the pinion
41 in the manner of 2 Geneva lock. The pro-
jected portions on the alternate teeth engage
spaced portions on the periphery of the rim
59 and thus prevent rotation of the pinion
41, The stepped plate 23 and the keys car-
ried thereby are so related to the cooperating
parts that each key is permitted a movement
sufficient to effect this preliminary rotation
of the gear 17 prior to the movement of the
key necessary to rotate the computing mech-
anism an amount proportional to the num-
ber corresponding to the key depressed.

Locking mechanism.

Tf the spring 20 alone is relied upon to
hold thé bar 14 in its uppermost position

with the pinions 40 and 41 in mesh during

the rotation of the gear 17, it may some-
times happen that a quick stroke upon the
key will eause a momentary  downward
movement of the bar 14 and disengage the
pinions 40 and 41 during a portion of their
votation. Tt might also happen where the
spring 20 iz the only means for raising the
bar 14 that the operation of the spring
wourld not be sufficiently vapid to brine the
two gears into mesh befove the blank space
on the gear 17 hasg passed the pinion 41, To
overcome these difficulties a Tocking cam 60
for each decimal order is jowrnaled on a
shaft 61 which extends transversely of the
frame of the machine beneath the swinging
bars. The cam 60 is provided with a slot
62 which receives one end of a pin 63 car-
ried by the lower portion of an arm 64 ex-
tending downwardly from the har 14. At
one side of the slot 62 is a shoulder 65
connected with the slot by an inclined por-
tion 66 of the edge of the cam 60. A dog
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67 journaled on the shaft 61 carries a detent
68 pl\"oted at 69 to the dog 67. A project-
ing lug 70 engages a notch 71 in the per1p‘1-
ery of the cam GO and holds the cam in the
position shown in Fig. 2 so that the pin Gu
engages the slot 62. A spring 72 holds
the detent in engagement with the cam and
also draws the dog 67 downwardly, as shown
m Fig. 2. The dog 67 is provided with a
shoulder 73 which extends into the path
of a bar 74 carried by the segment 21 on
the operating bar 15. The detent 68 -
provided with an arm 75 which carries a pln
76, one end of which pin extends into a
noteh 77 in the cam 60, and the other end
of which pin is in the path of an arm 78
on a bhracket 79 which extends downwardly
from the locking bar 16. The locking bar
16 is provided with an ofiset lug g0 plo—
]ﬂctmp into an opening 81 in the b‘u’ 14,
shown in. Fig. 2. The ] hracket 79 is ar-
ranged to move up and dm\ n in slots 82 in
a cross-plate 83 connecting the sides of the
casing.

When a key is depressed. imu nediately
following the Lelease of the bar 14 from the
detent 56, the lower end of the har 74
strikes the shoulder 73 rotating the dog 67
about the shaft 61, and the rotation of the
dog carries with it the cam 60 because of
the detent 68 until the cam 18 brought into
the position shown in Fig. 8. This rota-
tion of the cam will buno the shoulder 65
beneath the pin 63 and lock the bar 14 in
its uppelmost posttion with the pinions 40
and 41 in mesh. If the spring 20 does not
opemte snfﬁf‘}ently rapidly to raise the bar

14, the bar will be positively raised by the
beveled portion 66 of the cam 60 to insure
meshing of the pinions 40 and 41 prior to
the rotation of the blank space in the pariph-
ery of the gear 17 past the pinion 41. The
bar 14 is held in this locked position by the
cam 60 until the operating bar 15 has been
moved downwardly to bring the lower end
of the depressed Key into engagement with
one of the lugs 30 on the locking hav 16.
The locking bar 16 is held upmudlv rela-
tively to the bar 14 by a spl g 84 conneot-
ing the bar 14 with the bracl ket 79. When
the depressed key strikes the lng 80 fur-
ther downward movement of the opemtm«r
har will extend the spring 84 and move the
locking bar 16 downwardly relatively to the
bar 14 until the projection 80 is brought
into contact with the lower edge of the
opening 81 in the bar 14. The parts are so
proportioned that when the lug 80 engages
the lower edge of the opening 81, the nu-
meral wheels will have been rotated an
amount corresponding to the nimber on the
particular  key depressed. During’ the
downward movement of the locking har 16
relative to the bar 14, the arm 7S on the
bracket 79 is moved into engagement with

1,622,916

the pin 76, and at the latter part of the
movement of the bar 16 relative to the bar
14, the lower edge of the arm 78 strikes the
pin 76 and releases the detent 68 from the
cam 60. The pin 76 is caused to bear
against the lower face of the notech 77 in
the cam 60 so that the cam is rotated in a
counterclockwise direction, as viewed in Fig.
3, until the notch 62 is again brought into
1e01strauon with the pin 63. The cam 60
reaches this position at the same time that
the projection 80 strikes the lower edge of
the opening 81 so that further downward
pressure upon the depressed key will move
the locking bar 16 and the bar 14 down-
wardly in unison with one ancther, the
notch 62 being in position to permit such
downward movement. After the release of
the bar 14 by the movement of the cam 60,
the three bars 14, 15 and 16 will move down-
wardly in unison with one another since the
locking bar 16 is pressed downwardly by the
key on the operating bar 15, and the bar 14
is pressed downwardly by the lug 80 on the
locking bar 16. During this movement of
the three bars in unison with oné another
there will, of course, be no rotation of the
gear 17, since there is no relative movement
of the bars, and the pinion 41 will be moved
out of -enoaoement with the pinion 40 after
the rotation of the gear 17 has ceased.
When the spring 84 alone is relied upon
to hold the 10f*k1n0 bar 16 in contact with
the tail piece of the depressed key during the
movement of the locking bar relative to the
bar 14, it is sometimes possible to strike a
blow upon the key in such a manner as to
ause the locking bar 16 to bound aws ay from
the key and thus veach its lowermost Posi-
tion relative to the bar 14 ahead of the
movement of the operating bar 15. If this
should occur it is apparent that the cam 60
would be released by the operation of the
arm T8 on the bracket 79 prior to the com-
pletmn of the movement of the operating bar
and the rack 19 relative to the bar 14
<11d the gear 17. In order to prevent rela-
tive movement between the operating bar
and the locking bar 16 subsequent to the
contact between the tail of the depressed
key with the lug ou the locking bar 16 a
detent 85 is plvot ally mounted at 86 on the
end of the bar 16 and is provided with a
tooth 87 arranged opposite a series of
rotches 88 in the edge of the bar 74 A
downwardly ex wndrng arm 89 on bar 14 is
provided with an inclined ¢am surface 90
which engages a projecting Ing 91 on the
lower end of the detent 85. As soon as the
locking bar 16 begins to move downwardly
velative to the bar 14, the detent 85 is swung
to the left, as viewed in Fig. 3, and caused
to enter one of the notches §8 in the bar 74,
as shown in Fig. 4. This will lock the two
bars 15 and 16 against movement relative to
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one another and prevent unlocking of the
bar 14 prior to the completion of the down-
ward movement of the operating bar 15 and

the rack 19.
Printing mecharism.

Each of the bars 14 carries near its for-
ward end a pivot pin 92 on which is rotat-
ably mounted a numeral wheel 93 having
raised type 94 thereon which bear the num-
bers from zero to nine. Connected with each
numeral wheel 93 to rotate therewith is a
pinion 95 meshing with a pinion 96 which
in turn meshes with the pinion 41 driven by
the gear 17. By this chain of gearing the
numeral -wheel 98 is rotated in unison with
the accumulator mechanism and the type are
arranged on the numeral wheel 93 o that
for any position of the wheel the lowermost
type thereon will correspond to the number
on the key depressed. The final downward
movement of the three bars 14, 15 and 16.1in
unison with one another carries the lower-
most type on the wheel 93 into engagement
with the surface of the paper in a roll 97
carried on a-shaft 98, as shown in Figs. 2,
3 and 4. An inking roller 99 is supported
by a spring 100 and is pressed against the
face of the type on the numeral wheel 93
so that when a type is caused to strike the
paper 97 the number will be printed on the
paper.  The roll of paper 97 is held up-
wardly in position to receive the impres-
sion of the type by springs 101, Fig. 1, which
are connected with the outer ends of the
shaft 98 which extend through slots 102
in downwardly projecting arms 103 on the
casing 12. The lower end of the slots 102
are enlarged, as shown at 104, to permit re-
moval of the shaft 98 when it is desired to
renew the roll of paper 97 on the shaft. The
end of the strip of paper wound upon the
roll 97 extends through a slot 105 through
which the paper may be drawn after a com-
puting operation and the portion bearing
the printed characters torn off. In ovder to
properly aline the type on the numeral wheel
93 at the time they strike the paper, a star
wheel 106 is connected with each numeral
whee] and its driving pinion and a dog 107
ig pivotally mounted at 108 on the end of the
bar 14 and is provided with a tooth 109 ar-
ranged to enter the notches in the star wheel
106, as shown in Fig. 4, in order to true the
numeral wheel 93 if it should be slightly
out of alinement due to lost motion in any
of the parts of the driving mechanism. The
dog 107 is moved into engagement with the
star wheel 106 by a stationary shaft 110
which contacts with the rear edge of the dog
107 as the printing mechanism is moved
downwardly by the downward movement of
the bar 14, as shown in Fig. 4.

After a ley has been depressed to the

limit of its movement and the number cor-

&

responding to the key has been impressed
upon the paper, the key is released and the
springs 20 and 22 begin to draw the bars
14 and 15 upwardly. After the bar 14 has
been raised sufficiently for the numeral wheel
93 to clear the paper, the bar 14 is arrested
in its upward movement by a detent 111
pivotally mounted on a shaft 112 extending
trangversely of ‘the frame of the machine.

The detent 111 iz provided with a shoulder

118 which engages o shoulder 114 on a down-
wardly extending arm 115 carried by the bar
14. A spring 116 presses the detent 111 into
engagement with the arm 115.° When the

bar 14 is arrvested in its upward movement, !

the bar 15 and rack 19 continue to travel up-
wardly, and thus the gear 17 and the con-
nected chain of gearing is driven in the op-
posite direction from that in which it was
rotated during the downward movement of
the operating bars. This reverse rotation
of the gear 17 will return the numeral wheel
93 an amount equal to that which it was
driven during its downward movement and
thus reset the numeral wheel at its zero po-
sition.  As scon as the gear 17 has reached
its initial or zero position a pin 117 on the
face of the gear will strike the upwardly ex-
tending end 118 of the detent 111 and move
the shoulder 113 of the detent out of en-
gagement with the shoulder 114 on the arm
115, This will release the bar 14 and permit
it to move upwardly a slight distance to
bring the stop members 56 and 57 each into
engagement with one another, as shown in
Fig. 2, leaving the bar 14 in its initial po-
sition. In order to insure positive move-
ment of the stop 56 into the path of the stop
57, the dog 51 18 provided with an arm 119
having a nosepiece 120 which is struck by
the upper end of the cam bar 54 and moved
to the right, as viewed in Fig. 2, to posi-
tively restore the dog 51 to its initial posi-
sion. It will be noted that during the re-
setting of the printing wheels 93, the op-
erating gears are dizconnected from the ac-
cumulator so that the number added to the
aceumulator will remain in the total which
it ¢hows.

In order to prevent overthrow of the ac-
cumulator, a series of detents 121 are pivot-
ally mounted on a shaft 122 and are pro-
vided with teeth 123 in position to engage
the notches in the star wheels 42.  Springs
124 normally hold the detents in engagement
with the starr wheels. Tach of the detents
121 is provided with a laterally projecting
lng 125 which overlies the detent of the next
lower decimal order so that when any one
detent is raised out of contact with its star
wheel it will correspondingly raise the de-
tents of all of the higher decimal orders. The
downwardly projecting tail pieces of the de-
tents 121 are provided with laterally ex-
tending lugs 126 in position to be engaged
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by lugs 127 extending upwardly from the
bar 14 of the next lower decimal order, the
upwardly extending lugs 127 being offset
laterally to bring them into position to en-
gage the lugs 126 of the detents of the deci-
mal order next higher than the one corre-
sponding to the bar 14 on which the pax-
ticular lug 127 is carried. By this arrange-
ment when the bar 14 is moved upwardly to
cause the pinions 40 and 41 to mesh with
one another, the lug 127 will engage the
detent of the next higher decimal order, and
the detents of all the higher orders will thus
be raised out of contact with their corre-
sponding star wheels, but the. detent of the
order corresponding to the bar 14 which is
raised and which carries the driving mech-
anism being operated will remain in engage-
ment with its star wheel. There 1s no
danger of displacement of the numeral
wheels of the higher decimal orders during
the time their star wheels are released by the
corresponding dogs for the reason that each
numeral wheel is held from rotation by the
carrying mechanism engaging the Jocking
dises 43 and 44 of the next lower decimal
order. It is desirable to release the star
wheels from their dogs in order to permit
easy carrying from the lower decimal orders
without the necessity of overcoming the
tension of all of the overthrow dogs. It is
also desirable to have the overthrow dog of
the particular numeral wheel which is being
operated in contact with its star wheel, for
this numeral wheel as has previously been
explained is disconnected from the carrying
discs of the lower decimal order and would
therefore be liable to overthrow if it were
not for the overthrow dog. In order to
make the action of the overthrow dog abso-
lutely positive, a beveled tooth 128 is formed
on the bar 14 in position to strike a corre-
sponding tooth 129 on the tail piece of the
dog 121 so that when the bar 14 begins to
move. downwardly to disengage the pinions
40 and 41, the dog 121 will be positively
moved about its axis 122 and forced into en-
gagement with the star wheel so that any
tendency to overthrow is positively checked.

Accumulator reverse.

As shown in Figs. 4, 5 and 9, a shaft 130
which carries the pinions 40 is supported by
swinging brackets 131 pivotally mounted on
the shaft 39 and nommally drawn in =a
counterclockwise direction, as viewed in Fig.
9, by a coil spring 132. Secured to one of
the brackets 131 1s a ratchet member 133
having two notches 134 and 135 therein. A
dog 136 is provided with a tooth 137 for
engaging the notches 134 and 135, the tooth
being draiwn toward the notches by a spring
138. The sides of the tooth 13T and notches
134 and 135 are rather abruptly inclined so
that the shaft 1380 is held in position with

1,622,918

considerable firmness, but may be moved
about the shaft 39 as an axis if suificient
lateral force is exerted to move the dog 136
cut of engagement with the notclies 134 and
i35. Ome end of the shaft 130 projects
through a slot 139 in the easing 12 1n posi-
tion to be grasped by an operator and swung
about the shait 39 as an axis to bring the
dog 136 into engagement with either of the
notches 134 or 135, as the operator may se-
lect. When the shaft 130 is in the pouition
shown in Iig. 3, the accumulator will be
operated, as previously explained, to add a
number set up in the keyboard to that
previously displayed through the slot 33.
If, however, the shaft 130 1s shifted to. the
right, as viewed in Fig. 3, which would be
to the left, as viewed in Fig: 4, the pinion
40 will be moved into position to mesh with
the pinion 96 instead of the pinion 41, and
when this occurs it will be apparent that the
sccumulator will be operated in a reverse
or subtracting direction when a key is de-
pressed. Since the carrying mechanism will
operate for either direction of rotation of
the gear 38, it is apparent that when it is
desired to subtract a number from the. total
in the accumulator, all that is necessary is
to shift the end of the shuft 130 away from
the operator, as viewed in Fig. 1, and pro-
ceed in exactly the same manner as in add-
ing. Means 1s provided for automatically
retwining the shaft 130 and gears 40 to the
adding position after each subtracting oper-
ation so that the device will normally be
set for addition. This automatic resetting
to adding position is accomplished by the
tail piece 141 on the dog 186 which is pro-
vided with o beveled tooth 142 in position
to be struck by a projecting pin 143 formed
on the member 127 of the bar 14 in units
decimal order. When the bar 14 of the
units order is moved downwardly to print
the last digit of a number set up in the key-
board, the pin 143 will strike the tooth 142
and move the dog 136 out of engagement
with the ratchet member 133 and thus re-
lease the swinging arm 131 which will im-
mediately be drawn by the spring 132 into
the position shown in Fig. 9 if the device
has previously been <et in subtracted posi-
tion. If the device has previously been
operating in adding pesition, the spring 132
will merely continue to hold the device in
this position during the short period that
the dog 136 is moved out of engagement with
the ratchet member 133.

When a series of numbers have been en-
tered in the accumulator and printed on the
paper of the roll 97, all that 1s necessary to
clear the machine ig to shift the shaft 130
into subtracted position and then set up the
total shown by the numeral wheels 32 in the
keyboard. As soon as the key correspond-
ing to the units order of the number in the.
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accumulator has been depressed, the total
amount of that number will have been sub-
tracted from the accumulator which will
thus leave all of the numeral wheels of the
accumulator at zero position. At the same
time that the subtracting operation is being
performed, the total previously exhibited in
the accumulator will be printed upon the
paper strip which will now exhibit a ticket
showing. all of the items tabulated with tlie
total appearing at the foot of the tabulated
colunm.

Paper feed.

In order that the varicus items may be
spaced from one another on the paper strip,
it is necessary to feed the paper roll a ghort
distance between each item printed. Since
the units key is the last key to be depressed
in entering a number, the paper feed 1s actu-
ated by this key and is arranged to operate
after the key has reached the limit of its
downward movement and is returning to its
rormal position. As shownin Fig. 9, thecam
bar 54 attached to the units bar 15 is shaped
somewhat differently from the correspond-
ing cam bars of the other decimal orders, as
is also the dog 51 by which the bar 14 is
held in its normal inoperative position.
Since the numeral wheel in the accumulator
corresponding to the units bar 15 is not con-
nected with the lower decimal order by the
carrying pinion, the dog 51 is not extended
above the shaft 52 for the purpose of sup-

3 porting such carrier pinion. It is, however,

provided with a catch segment 145 which is
rigidly secured to the dog 51 and which is
provided with a notch 146 arranged to be
engaged by a tooth 147 on a detent 148 pivot-
ed to the side of the frame at 149 and drawn
downwardly toward the segment 145 by a
coil spring -150. At the beginning of the
downward movement of the bar 15, the dog
148 which is held npwardly by a pin 151 on
the cam bar 54 is released and contacts with
the segment 145 at the right of the notch
146, as viewed in Fig. 9. Further down-
ward movement of the bar 15 causes a cam
member 152 to engage a pivotally mounted
tooth 153 on the end of the dog 51 and
rotate the dog and segment 145 in a clock-
wise direction. This releases the stop 57 on
the bar 14 in the manner previously de-
scribed, and also swings the segment 145 to
bring the notch 146 into engagement with
the tooth 147 and holds the dog 51 in the
position into which it has been rotated by
the cam member 152. The segment 145 is
provided with an arm 154 which engages a
pin 155 projecting laterally from a lever 156
pivotally mounted on a pin 157 projecting
from the side plate of the casing. Journaled
to rotate on the pin 157 is a toothed wheel
158 which bears against the surface of the
paper roll 97 and rigidly connected with the
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toothed wheel 158 is a ratchet wheel 159, and
a pawl 160 is pivoted at 161 on the lever 156
and engages the teeth of the ratchet wheel
159. A second toothed wheel 162 meshes
with the teeth of the wheel 158 and has
rigidly secured thereto a star wheel 163, both
wheels being journaled on a shaft 164. A
tooth 165 on the lever 156 engages the
notches in the star wheel 163 and prevents
overthrow of the paper-feeding mechanism,
as seen in Fig. 9. A comparatively strong
coil spring 166 tends to rotate the lever 156
about the pivot 157 and causes the pin 155
to bear against the end of the arm 154 and
also presses the tooth 165 into contact with
the teeth on the star wheel 163. When the
dog 51 is shifted by the downward movement
of the bar 15, the arm 154 will raise the pin
155 and rotate the lever 156 about the pivot
157 a suflicient distance to causge the paw!l 160
to engage the next forward notch in the
ratchet wheel 159. At the same time the
tooth 165 is released from the star wheel 163
and the parts are temporarily locked in this
position against the tension of the spring
166 by the detent 148 which engages the
notch 146 in the segment 145. The extra
effort necessary to overcome the resistance
of the spring 166 during the downward
movement of the units key is not sufficient
to be appreciably noticeable to the operator,
but sufficient energy is stored in the spring
166 to feed the paper forwardly the neces-
sary amount when the spring 166 is subse-
quently released. Adfter the computing and
printing operation performed by the mecha-
pism of the units order has been completed
and the units key is released, the cam bar 54
will move upwardiy and is permitted to pass
the pivoted tooth 153 which yields against 105
the tension of a spring 167. As the bar 54
approaches its uppermost position, it en-
gages the detent 148, and lifts it out of con-
tact with the segment 145, thus releasing the
arm 154 and the spring 166, which immedi- 110
ately rotates the lever 156 in a clockwise
divection, as viewed in Fig. 9, and thus by
means of the pawl 180 the toothed wheel 158

ig caused to rotate and feed the paper into
position to receive the next number. The 115
rotation of the segment 145 also swings the
stop 56 into positien to engage the stop mem-
ber 57 on the bar 14 to hold the bar 14 in its
initial position for purpose previously de-
scribed.

In order to prevent depression of more
than one operating bar at a time, a cross-bar
168 1s provided adjacent the path of move-
ment of the segmental bars 21, as shown in
Tigs. 2 and 6, the upper edge of the bar 168 125
Leing provided with a flange 169 having
slots 170 therein through which the seg-
mental bars 21 are arranged to slide. Pivot-
ally mounted on pins 171 on the face of the
bar 168 beneath the flange 169 are stop mem- 130
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bers 172, the pivotal movements of which
are limited by pins 173 in the bar 168. The
pivotal movement of the stop members 172
15 sufficient to permit one of the bars 21 to
pass downwardly between the stop members,
but not sufficient to permit two of the bars
to pass between the members at one time.
Thus after a key of one decimal order has
been depressed, depression of a key of any
other decimal order is prevented until the
key first depressed has been returned to its
initial position.

The operation of the various parts has
been described in connection with the de-
scription of the parts themselves and it is
believed that the operation of the device, as
a whole, will be readily understood. In
performing a computing operation, all that
1s necessary 18 to. depress the keys corve-

- sponding to the digits of the various num-

bers to be added: the depression of the last
or units key of each number being sufficient
to feed the paper so that the machine is in
position to receive the next number of the
series to be computed. If it is desired to
subtract any given number from the total
this may be done by simply shifting the end
of the shaft 130 prior to the depression of
the keys corresponding to the number to be
subtracted. When all of the nnmbers of a
given scries have been listed. the shaft 130
may be shifted and the number appearing
in the accumulator is then listed in the
regular way, which operation will print the
total of the numbers previously listed and
will at the same time clear the totalizer and
set the machine in readiness for a subsequent
computation.

I claim =

1. In a computing device, an operating
member; an inclined key support carried by
said operating member, a plurality of keys
pivotally mounted on sald key support,
stops arranged to be engaged by said keys
when said operating member is moved,
nreans for holding said keys out of position
to engage sald stops each key comprising
nmeans for swinging it into position to en-
gage its stop when said key is depressed,
and means for preventing said key from
swinging out of engaging position while
said operating member is being moved by
said key.

2. In combination, a computing unit, rela-
tively movable driving elements for operat-
ing said unit, means for moving said
elements relative to one another different
amounts to introduce different numbers into
said computing unit corresponding to the
amounts of relative movement of said driv-
ing eléments, and means for moving said
driving elements in unison with one another
after a relative movement sufficient to intro-
duce a given number into said computing
unit.
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3. In combination, a computing unit, a
pair of driving elements movible relative
to one another for introducing different
numbers into said computing unit, means
for limiting the relative movement of said
driving elements to an amount proportional
to a number which it is desired to introduce
into said computing unit and for causing
further movement of said driving elements
in unison with one another, and means for
retaining the numbers introduced into said
computing unit in a fixed relation during
continued movement of said driving ele-
ments,

4. In combination; a  computing unit,
nechanism for printing numbers introduced
into said unit, a pair of relatively movable
driving members for said unit, and means
for producing different amounts of relative

movement between said driving members to ©7

introduce different numbers into-said comt-
puting unit and for moving said- driving
members in unison with one another to oper-
ate said printing mechanism.

5. In combination, a computing unit,
mechanism for printing numbers introduced
into said unit, a pair of pivoted bars asso-
ciated with said unit, driving gearing for

operating said unit, one element of said

gearing being mounted upon one of said
bars, and another element of said gearing
being mounted upon the other of said. bars,
means for producing relative movement of
said bars different amounts to introduce
different numbers into said computing unit,
and means for moving said bars in unison
with one another with the elements of said

driving gearing in fixed relation with one

another to operate said printing mechanism
after the introduction of a number i said
computing unit. '

6. In combination, a computing unit, a
pair of relatively movable members for
operating said unit, and mechanism for im-
parting a preliminary movement to one of
said members relative to the other to pro-
duce a preliminary setting of said comput-
ing unit and for imparting a further rela-
tive movement of said members relative to
one another to introduce a number into said
computing unit.

7. In combination, a computing unit, a
pair of relatively movable bars for operat-
ing said unit, gearing carried by said: bars
and arranged to be driven by the telative
movement of said bars for operating said
computing unit, and mechanism for impart-
ing a preliminary relative movement of said
bars to bring said gearing into driving rela-
tion with said computing unit and for im-
parting a further relative movement of said
bars to introduce a number into said com-
puting unit depending upon the amount of
said further relative movement of said bars;
said bars being movable in unison with one
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another subsequent to said relative move-
ment after the introduction of a number in
gaid computing unit.

8. In a computing machine, a computing
unit, & pair of relatively movable operating
members for said unit, gearing carried by
said members and driven by the velative
movement thereof, means for imparting
relative movement to sald members; means
for bringing said gearing into position to
operate said computing unit during the first
part of the relative movement of said oper-
ating members, means for limiting causing
the relative movement of said operating
members to an amount proportional to a
number to be introduced into said comput-
ing unit after said gearing has been brought
into position to operate said computing unit,
and means for causing said operating mem-
bers to move in unison with one another
to perform a further step in the operation
of said computing machine after a number
has been introduced in said computing unit.

9. In combination, a computing unit, a
pair of pivotally mounted bars movable rel-
ative to one another for operating said com-
puting unit, and a third bar for controlling
the relative movement of said pair of bars.

10. In combination, a totalizer unit, a piv-
otally mounted bar having a gear movably
wounted thereon for driving said totalizer
unit, means for moving said bar to bring
said gear into driving relation with said
totalizer unit, means for moving said gear
on said bar for operating said gear different
amounts proportional to different numbers
to be inserted in said totalizer unit, and
means for moving said gear out of driving
engagement with said totalizer unit after
an amount of movement necessary to intro-
duce a given number into said totalizer unit.

11. In combination, a totalizer unit, a
support having a gear thereon for driving
snid totalizer unit, means for holding said
support in one position with the gear there-
on out of driving relation with said totalizer
unit, an operating member movable relative
to said support for driving said gear, means
controlled by said operating member for
moving said ‘gear into driving relation with
said totalizer unit during the first part of
movement of said operating member, means
for moving sald operating member an
amount proportional to a number to be set
up in said totalizer unit after said gear is
brought into operative relation with said
totalizer unit, and means for causing said
operating member and support to move in
unison with one another to bring said gear
out of operative relation with said totalizer
ynit after said number has been set up in
said support. :

12, Tn combination, a totalizer unit, a piv-
otally mounted bar having a gear thereon

o

arranged to move into and out of operative
relation with said totalizer unit, means for
holding said bar in position with the gear
thereon out of operative relation with said
totalizer unit, an operating bar movable
relative to said gear-supporting bar, means
for bringing said gear into operative rela-
tion with said totalizer unit during the first
portion of the movement of said operating
bar relative to said gear-supporting bar,
means for moving said operating bar an
amount proportional to a number to be in-
troduced into said totalizer unit after said
gear is moved into operative relation with
said totalizer unit, and means for causing
said gear-supporting bar to move in unison
with said operating bar to move said gear
out of operative relation with said totalizer
unit after a number has been set up in said
totalizer unit.

18. In combination, a computing unit, a
cear for driving said unit, means for rotat-
ing ¢aid gear various amounts to impart dif-
ferent movements to said unit, and means
for transmitting movement from said gear
to said unit, arranged to permit a prelimi-
nary movement of said gear prior to the
operation of said computing unit by said

‘gear.

14. In combination, a computing unit, a
driving device for said unit, means for oper-
ating said driving device various amounts to
insert different numbers in said unit, and
connecting means between said driving device
and computing unit arranged to permit a
preliminary movement of said driving de-
vice prior to the operation of said comput-
ing unit by said driving device.

i5. In combination, a computing unit, a
driving device for said unit, means for oper-
ating said driving device various amocunts
to insert different numbers in said unit, and
a gear for transmitting movement from said
driving device to said computing unit, said
gear having a blank portion thereon to per-
mit a preliminary movement of said driving
device prior to the operation of said comput-
ing unit by said gear.

16. In combination, a computing unit, a
gear for driving said computing unit, a sup-
port for said gear, a driving device for said
gear arranged to rotate sald gear various
amounts to insert different numbers into
said unit, said gear having a blank portion
thereon to permit a preliminary movement

£ said driving device and gear prior to the
operation of said computing unit by said
gear, and means for moving said driving de-
vice an amount proportional to a number to
be introduced into said computing unit atter
said gear has begun to operate said comput-
ing unit.

17. In combination, a computing unit, a
gear for operating said computing unit, a
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support for said gear, means for holding
said support in one position prior to a com-
puting operation, a driving device for said
gear, and means for moving said support into
a different position to change the operative
relation between said gear and said comput-
ing unit during the first part of the move-
ment of said driving device.

18. In combination, a totalizer unit, a
support having a pair of gears thereon for
driving said totalizer unit, means for hold-
ing said support in one position with the gears
thereon out of operative relation with said
totalizer unit prior to a computing opera-
tion, means movable relative to said sup-
port for driving the gears thereon, and
means for moving said support to bring the
gears thereon into operative relation with
said totalizer unit duving the first part of
the movement of said driving means rela-
tive to said support, the gears on said sup-
port having a blank space thereon for per-
mitting movement of one of said gears with-
out transmitting said movement to the other
during the portion of the movement of said
driving device prior to the bringing of said
gears into operative relation with said total-
izer unit.

19. In combination, a totalizer unit, a
driving element for said unit, and gearing
connected with said driving element and
movable thereby relative to the totalizing
unit for operatively connecting said driving
element with said totalizer unit for a portion
of the movement of said driving element
proporticnal to a number to be inserted in
said totalizer unit said gearing being mov-
able with said driving element out of opera-
tive relation with said unit after said mem-
ber has been inserted in said unit.

20. In combination, a totalizer unit, a
driving element for said unit, a plurality of
keys corresponding to different digits for
moving said driving element, to operate said
anit and mechanism for operatively connect-
ing said driving element with said totalizer
unit during a portion of the movement
thereof proportional to the number repre-
sented by the key employed for operating
said driving element said mechanism com-
prising votary gearing operated by said
driving element and movable in unison there-
with out of operative relation with said to-
talizer unit.

21. In combination, a computing unit, a
movable element for operating said unit,
means for setting said element in operative
relation with said computing unit during a
portion of the movement of said element so
that said computing unit will be operated
by said driving element during further
movement of said driving element, and
means for causing the driving operation of
said computing unit to cease while said driv-
ing element continues to move when said
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computing unit has been operated an amount.
proportional to a number to be set up there-
.

22. In combination, a computing unit, a
driving device for operating said umit, a
plurality of keys corresponding to different
digits for moving said driving device to op-
erate said unit, mechanism for establishing
operative relation between said driving de-
vice and said computing unit during a pox-
tion of movement of said driving device so
that sald computing unit will be operated by
snid driving device during a subsequent
moveient of said driving device, and means
for causing the operation of said computing
uait to be discontinued after said driving de-
vice has moved in operative relation with
gaid computing unit an amount proportional
to the digit reprezented by the key depressed.

23, In combination, a computing unit,
mechanism for operating said unit, means
for holding said operating mechanism in
driving relation with said computing unit
during various amounts of driving move-
ment of said operating mechanism, and a
lock for said holding means arranged to con-
trol the duration of operative connection be-
tween said unit and said operating mecha-
nism therefor.

24. In combination, a computing unit,
mechanism for driving said computing unit,
a support for said driving mechanism mov-
able into and out of position to hold said
driving mechanism in operative relation
with said computing unit, and means for
locking said support in position to hold said
driving mechanism in operative rvelation
with said computing unit and means for re-
leasing said lock after varying amounts of
operative connection between said comput-
ing unit and the driving mechanism there-
for.

25. In combination, a computing unit,
driving mechanism for said unit, a support
for caid driving mechanism movable into
and out of position to hold said driving
mechanism in operative relation with said
computing unit, a device movable relative to
said ‘support for operating said driving

mechanism, and a lock controlled by said 1%

operating device for holding said driving
mechanism in operative relation with said
computing unit.

26. In combination, a computing unit,
driving mechanism for said computine unit.
relatively movable members for operating
said driving mechanism. means for locking
one of said members in fixed position during
a movement of the other of said members
proportional to a number to be inserted in
said computing unit and means for releas-
ing said locking means when the movement
of said other member has reached said pro-
portional amount.

27. In combination, a computing unit,
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driving mechanism for said unit, means for
sluttmg said driving mechanism "to bring it
into operative relation with said compuhno
unit, means for locking said shifting means
in posxtlon to hold said driving mechanism
in operative relation with said computing
umt a device for operating said: dnvmo
nmechanism, and means for moving said oper-
ating device to operate said driving mech-
anigm an amount proportional to a m umber
to be inserted in said computing unit while
sald driving mechanism is locked in opera-
tive relation with said computing unit and
means for releasing said locking means at
the close of a movement of said driving
mechanism proportional to the number in-
certed.

28. In comblnqhon, a computlnw unit,
mechanism for driving said unit, a spring
for moving said driving mechanism into
operative relation with said unit, and a posi-
tively driven supplemental device for mov-
ing said driving mechanism into operative
relaticn with said computing unit to insure
the completion of said movement at the
proper time in a cycle of operation.

29. In a computing device, a computing
unit, mechanism for driving said unit, a de-
vice for operating said driving mechanism,
means controlled by said operalmo device
for positively moving said driving mecha-
nism into operative relation with said com-
puting unit during a preliminary movement
of said operating (lece means for locking

sald driving mechanism in said operative re-
lation, means for imparting movement to
said operating device proportional to a num-
ber to be inserted in said computing unit,
and means for releasing said locking means
at the completion of said proportional move-
ment.

30. In combination, a computing unit,
gearing for operating said unit, a support
for said gearing movable into and out of po-
sttion to hold said gearing in operative rela-
tion with said ('omputm«r unit, means -mov-

able relative to said support for driving said

gearing, and a locking device controlled by
said dllvmfr means for positively effecting
the movem LIIL‘O'E said gearing support at a
given time in a cycle of operation and for
holding said gearing in operative relation
with said comnutmﬂ unit during a move-
ment of said drw]n(r means. proportional to
a number to be inserted in said computing
unit. s

31. In combination, a computing *unit,
a pair of relatively movable members for
operating said unit, means controlled by one
of said members for imparting a prelimi-
nary movement to the other thereot, and a
supplemental means controlled by said fivst-
mentioned member for positively effecting
the completion of said preliminary move-

LK

ment at the proper period in the relative
movement of said members.

32. In combination, a computing unit,
a pair of relatively movable members for
driving said unit, a spring for imparting

a preliminary movement to one of said mem- 7

bers to establish driving relation between
sald relatively movable “members and said
computmo unit, and means for positively
moving said member to insure the comple-
tion of said preliminary movement at the
proper period in the relative movement of
sald driving members.

33. In combination, a computing unit,
a pair of relatively movable members for
driving said unit, a spring controlled by
one of said units for imparting a prelimi-
nary movement to the other thereof to estal-
lish a driving relation between said rela-
tively movable members and said computing
unit, and means for locking said spring-
moved member in position to maintain said
operative relation during a subsequent rela-
tive movement of said driving members pro-
portional to a number to be inserted in said
computing unit,

34. In combmfltlon, a computing umt
pair of relatively mov able members for duv-
ing said unit, a gpring controlled by one of
said members for imparting a preliminary
movement. to the other .of said members to
establish operative " relation between said
driving members and said computing unit,
nmeans for positively. eflecting the comple-
tion of said preliminary movement at a pre-
determined time-in the relative movement
of said driving members and for locking the
member so moved in positich to maintain
operative -relation between said computing
it and sald driving members during velo-
tive movement of said driving members pro-
portional to a number to be inserted in said
computing unit, and means for releasing the
member so locked at the completion of said
proportional movement to permit further
movement of said members in unison with
one another. '

35. In combumtwn, a computing unit, a
pair of relatively movable bars for dnvmg

said unit, and a lock operated by one of gaid

bars for controlling the movement of the
other of said bars relative to said comput-
ing unit.

36. In combination, a computing umit,
driving mechanism for said computing umt
a plvotally mounted bar for suppor ng
said driving mechanism, a pivotally mount-
ed bar fox' operating said mechanizm, and
a locking device for confml]mﬂ" the vehtnm
movement of said bars.

37. In combination, a computing unit,
driving mechanism for said computing unit,
a pivotally mounted bar for supporting said
mechanism, a pivotally mounted bar for op-
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erating said mechanism, locking mechanism
for contr olling the relative movement of said
bars, and a third bar for controlling said
locking mechanism.

38. In combination, a computing unit,
driving mechanism for said computing unit,
a pivotally mounted bar for supporting said
driving mechanism, means for moving said
bar to bring said dmvmo mechamcm into
and out of operative rel lation with said com-
puting unit, a second bar movable relative
to said first bar for operating said driving
mechanism, locking mechanism controlled
by the movement of said second bar for hold-
ing said driving mechanism in operative 1
Tation with said comy puting unit, and a third
bar controlled by said second bar for releas-
ing said locking mechanism after said second
bax has opera*ed said driving mechanism an
amount proportional to a number to be in-
serted in said computing unit.

39. In cowmbination, a computing unit,
means for driving said unit, means for mov-
ing said driving means into operative. rela-
tion with said umt, a lock for holding said
driving means in sald relation, means fox op-
erating said driving means while in said re-
lation, and mechanism for releasing said
lock and for moving said driving meang out
of operative relation with said computing
unit when said driving means has been op-
erated an amount proportional to a number
to be inserted in said computing unit.

40. In combination, a computing unit, a
pair of relatively movable bars for operat-
mg said unit, locking mechanisin operated
by one of said bars for holding the other of

said ba ars in a fixed position duuno a move-
ment of said first bar for driving Said com-
puting unit, a third bar fer 1e1easmﬂ \ud
IOLL, and keys movable with said first b
for contacting with said third bar to lelcase
said lock when said computing unit has been
driven an amount proportional to a particu-
lar key depressed.

41. In combination, a computing unit,
driving mechanism for said computing unit,
a spring-actuated device for controlling said
driving mechanism, and positively aatmo

_ supplemental means for insuring proper op-

Qldtlon of said spring-actuated device.

In combination, a computing .unit,
duvmg mechanism for said unit, spring-
actuated means for controlling said dvi iving
mechanism, a device for eper Amno said driv-
ing mechanism, and positively zctmﬂr means
controlled by said device for insuring proper
occurrence of the movement of said spring- i
actuated means relative to the movement of
sald operating device.

43. In a computing device, a movable op-
erating member therefor, locking mecha-
nism for controlling the movement of said
operating member, a device having a limitec
movement relative to said member for con-
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trolling said locking mechanizm, and re-
silient means for holdlno said controlling
device at one extremity of said limited move.
ment.

44. In a computing device, a movable op-
erating member, a second \)pudtmo member
movable relative to said first m ember. a lock-
ing mechanism for controlling the position
of said first member, a third member
ranged to be actuated by said second meni-
ber for controlling said locking mechanism,
and means for holding said second and third
member in fixed relation with one another
during the movement of said third member
by said gecond member.

45. In combination, a computing unit, a
gear-shifting bar for said unit, locking
mechanism for said gear-shifting bar, an
operating bar for said unit, a 10d\ controlled
member arranged to be moved by said op-
erating bar For controlling the locking
mech‘tmsm for said gear-shifting bar, and
a detent for holding said operating bar and
locking member in TFixed relation relative to
one another during the movement of said
locking member by said operating bar.

16. In combination, a computmo unit,
gearing for driving said unit, a bar for sup-
ponmw said gearing and for shifting said
gearing into and out of operative relation
with said computing unit, an operating bar
movable relative to snid gear-supporting har
for opelauno said gearing, locking mecha-
nism for said gear-supporting bar, means
controlled by said operating bar for releas-
ing said gear-si lppmtmo bar at the beginning
of the movement of said operatm(r bar to
penmt said gear-supporting bar to shift said
gearing into operative velation with said
computmo unit, means controlled by said op-
erating bar for Jocking said gear- suppmt'lw
bar in said position, a lock- ('ontlollm() bar
having a limited movement relative to said
gear-supporting bar, a spring for holding
said 1ocL—controlHno bar at one extremity of
its limited movement, keys on said operat-
ing bar comespondlno to different digits and
auanwed when depressed to move said op-
era t'no bar relative to said gear-supporting
bar and to engage said lock contlollmw bar
and move said bar to release said logl king
medmmsm a detent carried by said lock-
controlling bar and arranged to engage said
operating “bar when said lock- wnt'cl'lno bar
1s moved relatlve to said gear-supporting bar
to prevent displacement of said lock-control-
ling bar relative to said cperating bar dur-
ing the movement of said lock-controlling
bar to release said locking mechanism.

47. In combination, a computing unit
comprising a totalizer "wheel and a printing
wheel, gearing for driving said “heels.
mechanism for moving said gearing into one
position to cause said wheels to be operated
corresponding amounts and for subsequently
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moving said printing wheel to form an im-
pression therefrom representing the number
itroduced into said totalizer by the rota-
tion of said gearing.

48. Tn combination, a numeral wheel hav-
ing type thereon, a totalizer, gearing for
drwmo said numeml wheel, means for shift-
ing said gearing to connect said numeral
wheel and totalizer to operate in unison with
one another, means for preventing rotation
of said numeral wheel during the shifting of
gaid gearing, mechanism for driving said
numeral wheel and totalizer while connected
by said gearing an amount proportional to
a-digit to be incerted in a unit of said total-
izer, and means for subsequently moving
said numeral wheel to print the digit in-
serted.

49. In combination, a totalizer unit, a nu-
meral wheel having type thereon, a support
for said numeral wheel having gearing
thereon for driving said wheel, said support
being movable into position to connect said
gearing with said totalizer unit, to drive
said unit and numeral wheel in unison with
one another, mechanism for operating said
gearing to drive said numeral wheel and to-
talizer unit an amount proportional to a
number to be inserted in said totalizer unit
and printed by said numeral wheel, means
for shifting said support to print said num-
ber, and mechanism for preventing rotation
of said numeral wheel during the shifting
of said support.

50. In combination, a numeral wheel hav-
ing type thereon, gearing for driving said
numeral wheel, a movable support for said
gearing, a totalizer unit, means for shifting
said support to comnect said gearing with
said totalizer unit, mechanism _for dI‘lVan‘
said gearing while so connected an amount
proportional to a number to be introduced in

said totalizer unit and said numeral wheel,
means for shifting said support to discon.
nect said gearing “from said totalizer unit

and to 1)1111t the number thus ingerted, means
101 preventing votation  of said- numeral
wheel dm.mg said shifting movements,
means for withdrawing said numeral wheel
from printing position, and means for driv-
ing said gearing in a reverse direction while
said numeral wheel is withdrawn from
printing position and while said gearing is
disconnected from said totalizer to reset said
numeral wheel at zero position.

51. In combination, a numeral wheel, a
support for said numeral wheel, gearing on
said support for rotating said numeral
wheel, an operating member for dri 1ving said
frearmg, means for shifting said operatmcr
member relative to said support to rotate
said gearing an amount proportional to a

ie

number to be printed by said numeral wheel
and for subsequently shifting said operating
member and support in unison with one an-
other to print said number, means for shift-
ing sald operating member in a reverse di-
rection relative to said support to return
gaid numeral wheel to zero position, and
means controlled by said gearing for pre-
venting further relative movement of said
operating member and support after said
numteral wheel has reached its zero position.

52. In combination, a totalizer, means for
printing numbers pet up in sa,ld totalizer,
mechanism for operating said totalizer and
for setting said printing means, paper-feed-
ing mechamsm, and mechanism for storing
energy during the operation of said print—
ing means for setting said paper-feeding
mechanism subsequent to the operation of
said printing means.

53. In combination, a computing unit, a
gear for driving said umt means for rotat-
ing said gear various amounts to impart dif-
ferent movements to said unit; means for
transmitting movement from said gear to
said unit arl"mrred to permit a prchmmarv
movement of said gear p1'101‘ to the operation
of said computlno unit by said gear, and
means for shifting said transxmttrno Theans

nto operative relation with said computmo
umt during said preliminary rota wtion . of
said gear

54. Tn combination, a computing unit, a
driving device for said unit, means for op-
erating said driving device various amounts
to insert different numbers into said unit,
means for shifting said driving device into
cooperative relation with said computing
unit and for simultaneously operating said

driving device, a second member opemtud

by eaid driving device, and means for trans-
mitting movement from said driving device
to sald second member; said transmitting
means being arranged to permit a prelimi-
nary movement of said driving device prior
to the operation of said second member while
gaid driving device is being brought into op-
uatwe relation with said computmg unit.

55. In combination, a computing unit, a
gear for operating said unit and movable
mto and out of operative relation therewith,
a second member operated by said gear, and
means for transmitting movement from said
gear to said second member, said transmit-
ting means and gear being arranged to per-
mit a preliminary rotation of said gear dur-
ing the movement of said gear into operative
relation with said computing unit.

In testimony whereof I have signed my
name to this specification on this 18th day
of January, A. D. 1919,

OTTO MALCHER
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