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UNITED STATES PATENT OFFICE.

GEORGE C.V CHASE, OF i’RdVIDENCE, RHODE ISLAND.

CALCULATING-MACHINE,

1,329,262.

To all whom it may concern: ‘

Be it known that I, Groree C. Cmase, a
citizen of the United States,
city and county of Providence and State of
Rhode Island, have invented certaln new
and useful Improvements in Calculating-

‘Machines; and I do hereby declare the fol-

lowing specification, taken in connection
with the accompanying drawings, forming
a part of the same, to be a-full, clear, and

“exact description thereof.

The present invention relates to calculat-
ing machines and certain features of the

invention are applicable both to key-actu-

ated and to key-set machines, and -to the "
yarious forms of each of these types-of ma- .

chines.

- One object of the invention is to pr_ovidp.
'a registering mechanism which will permit

two or more dials or numeral-wheels to be
rotated simultaneously by their. actuators,
and which also permits one or more of said
dials or numeral-wheels to be actuated by
the carrying mechanism simultaneously with
the rotation thereof by their actuators and
without the carrying movement becoming
merged or lost in the movement imparted
by said actuators.

The invention also has for its object to
provide ‘an improved construction of clear-

ing or zero-setting mechanism for clearing

the dials or numeral-wheels or returning
them to zero when so desired, and also to
provide a novel form of subtraction cut-off
for preventing carrying to the column at the

left in performing problems of subtraction..

The invention further consists in certain

constructions and combinations of parts.
‘hereinafter described and. set forth in the

claims.
‘Referring to the drawings— -

Figure 1 is a plan view of the machine
with the casing removed. . '

Fig. 2 is a view of the same partly in side
elevation and partly in vertical section on
line 2—2 of Fig. L. - . .

Fig. 3 is a detail of a portion of the key-
actuating mechanism, showing the parts in
a position effected by key-actuation.

Fig. 4 is a detail of the pawl and ratchet
mechanism for holding the numeral-wheel
against rotation. :

Fig. 5 is a side elevation of the clearing
or zero-setting mechanism.

Fig. 6 is a corresponding view of a por-

residing in the .

"tion of the clearing mechanism showing the

parts in locked position.

Fig. 7 is a view on an enlarged scale show-
ing the numeral-wheel in the units column
and its operating parts infront elevation
and showing the numeral-wheel in the tens

column and its operating parts in section on

the line 7—7 of Fig. 8.
‘Fig. 8 is a -section on

Fig. 7. ' _ SRR
Figs. 9 and 10 are details of the carrying

the. line 8—8 of

mechanism on an enlarged scale: -

Fig. 11 is a section on the line 11—11 of

Fig. 7, and showing a subtraction cut-off -

mechanism. -
Figs. 12 to 25 inclusive are detail views
showing the different parts, some of said

Specification of Letters Patent, Patente(‘i Jan. 2%, 1920. -
Application filed March 20, 1915. Serial No. 15,689 o
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parts being shown in front elevation and in .

side elevation and others of said parts being

shown in side elevation and in section. .
Fig. 26 is a side view of the subtraction

cut-off mechanism applied -in a modified

75

form to a planetary gear carrying mecha-

“nism..

Fig. 27 is a side view of the same show-
ing the position of the parts when the sub-
traction cut-off lever is depressed.

Fig. 28 is a front view partly in elevation
and -partly in section on line 28—928 of
Fig. 7. : . ,

The machine shown and described in the
drawings is similar in its general construc-

80

85

tion and organization to that shown and .

described in the patent to J. A. Turck, No.

720,086, dated February 10, 1903. It will

be necessary, therefore, to describe the gen-

eral construction of the machine only briefly,

except so far as the machine shown in the
drawings differs in its construction from the
machine shown and described in said Turck
patent. :

90

95

K ey-a/ctuatz'nb mechanism.—The machine

consists of a series of sections extending

from front to rear and parallel with each

other. Each section has a frame or plate 1
which supports the key-bar 2 and the oper-
ative parts of the mechanism. A sliding or
reciprocating bar 3 is adapted to be moved
longitudinally, first in one direction and
then in the other.
is provided with a pin or roll 4 which ‘en-
ters a slot 3 formed in a downward projec-
tion of the key-bar 2. The rear end of said
sliding bar 8 is pivotally connected at 6 to

an arm 7. preferably formed integral with

The front end of said bar

100
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. with the driving pinion 26, while the further
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the cam-member 8, which is pivoted to the
frame 1. : : ‘
A series of levers 9, one for each kev, are
pivoted to the key-bar 2, each of said le-
vers having a downwardly projecting arm
10 adapted to engage a roll 11 carried by
the sliding bar 3.” In the present construc-
tion the keys 12, instead of ‘being formed
integral with the levers 9, are formed sepa-
rately therefrom and are arranged to move
vertically. . Each key is provided with an
open ended slot 18 which embraces a roller
14 mounted at the rear end of each lever 9.
With this construction a depression of any
one of the keys will serve to turn the cor-
responding lever 9 about its pivot and- thus
to move the sliding bar 3 toward.the front
of the machine. The return movement of
said sliding bar is effected by a spring 15;
one end of which is connected to said slid-
ing bar and the other end to a stud 16 se-
cured to the frame 1. ‘ '

- A plate 17 overlies the several key-sec- °

tions making up the machine, which plate
is provided with a series of elongated aper-
tures 18, one for each of the keys 12, and
in which the upper ends of the keys are
guided in their vertical movements. For
the purpose of guiding the lower end of
the key each kev is provided with a slot 19
which embraces’a stud 20 carried by a plate
21 secured to the frame 1. Pivoted to _the
frame 1 at 22 is an oscillating bracket 23
preferably of a_triangular truss construc-
tion, as shown. Pivoted at 24 on the bracket
23 is the actuating segment . gear 25, which
meshes with the driving pinion 26 for ro-
tating the numeral-wheel 27. . ormally the
segment gear 25 is out of engagement with

the driving pinion 26, but is adapted to be

moved into engagement therewith. For this

purpose the cam-tember $ is provided with-
a cam-surface 28 which is adapted to en-

gage a roll 29 carried by the oscillating

bracket 23. Said cam-member 8 is also pro-

vided ‘with a lug 30 which is adapted to
engage an arm 31 formed integral with or
secured to the segment gear 23,

With this construction, when the sliding
bar 8 is moved toward the front of the ma.
chine, or to the right in Fig. 2, by the de-
pression of any one of the keys in that col-
umn, the cam-member § will thereby be
turned about its pivot. The first movement
of said cam-member will, by the action of
the cam-surface 28 on the roll 29, serve to
move the segment gear 25 into engagement

movement of said cam-member will serve by
the engagement of the lug 30 with the arm
31 to turn said segment gear about its pivot
and thereby rotate the driving pinion and
the numeral-wheel. As will be understood,
the sliding bar 8 will be moved to 1 vary-
Ing extent according to which key is de-

‘series of teeth 36.

1,329,262

pressed, and consequently the segment-gear
and the numeral-wheel will be turned a dis-
tance corresponding to the number of the
key depressed. As will also be understood,
when the kev is released. the sliding bar 3
will be moved to the rear. or to the left in
Fig. Z'by the action of the spring 15. there-
by turning the cam-member 8 in the oppo-
site direction and permitting the oscillating
bracket 23 and the segment gear 25 carried
thereby to drop. the segment gear being
turned about its pivot and thus returned to
its normal position by the action of a spring

., ¢

_25% connected therewith.

Means are provided for limiting the

~1

Tt

50

downward movement of each key for pre-

venting the over-rotation of the numeral-

wheel under key-actuation. The means

shown in the drawings is similar to that
shown in the Turck patent referred to. but
embodies certain features of improvement
thereon. A second sliding or reciprocating
bar 32 is mounted on the frame 1. said bar
being provided at each end with a slot 33
embracing a stud 34 secured to the frame
1. Said bar is provided with a series of
lugs 35, one for each kev, said Ings being
located in position to be engaged by the
lower ends of the arms 10 of the levers 9.
The segment gear 25 is provided with a
In the construction
shown these teeth are-internal teeth formed
on one arm of the segment gear 25, which,
as shown, is of an open truss formation.
Pivoted to the frame 1 is a pawl 37 adapt-
ed to engage one or another of the teeth
36. The sliding bar 82 carries a stud 38
adapted to engage the rear edge of said
pawl 87. As will be understood, when the
lower end of the arm 10 of the lever 9 en-
gages a lug 33 of the sliding bar 32, the
further movement of such lever 9, when
actuated by its key, will serve to move the
sliding bar 32 toward the front of the ma-
chine, or toward the right in F ig. 2, and so
that by the engagement of the pin 38 with
the pawl 37 said pawl will be morved into
engagement with that one of the teeth 36
which corresponds to the key which has

been depressed, thereby limiting further

downward movement of said key and at the
same time preventing over-rotation of the
numeral-wheel. Preferably the teeth 36 are
eight in number as shown. the radial arm of
the segment gear 23 serving as the ninth
abutment to be engaged by the pawl 36. A
spring 39.serves to return the pawl 37 to
its normal position, and a spring 32% serves
to return the sliding bar 32 to its normal
position.

Each section of the machine is provided
with a proof-dial or numeral-whee] 40. The
mechanism for actuating these proof-dials
and for clearing the same or returning them

~to zero is similar to that shown and de-
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seribed in said Turck patent, but with cer-
tain features of improvement thereon. The
mechanism for actuating the proof-dial 40

comprises the segment gear 41 formed on a .

trussed frame 42 which carries a lug 43
which engages a lug 44 formed on the frame
of the segment gear 235, the construction
being such that, when the segment gear is
actuated to rotate the numeral-wheel 27, the
segment gear 41 will be correspondingly
actuated fo rotate to the same extent the
proof-dial 40. A latch 45 pivoted to the
member 42 is adapted to engage the lug 44
and thereby prevent over-rotation of the
proof-dial 40.

The member 42 is provided at its lower
end with a series of teeth 46 adapted to be
engaged by a pivoted pawl 47. A spring
48 serves to keep said pawl normally in en-
gagement with said teeth. When the proof-
dial or numeral-wheel 40 is rotated by the
segment gear 41, the frame-member 42 will
be turned to bring into engagement with the
pawl 47 one of the teeth 46 which corre-
sponds to the key which has been depressed,
and. the engagement of said pawl with such
tooth will serve to hold the numeral-wheel 40

'in the position to which it has been moved

until said pawl is moved out of engagement.

The mechanism for clearing or returning
to zero the proof-dials or numeral-wheels 40
comprises a rock-shaft 49 arranged to en-
gage arms 50 projecting from the pawls 47.
There are connections between said rock-
shaft 49 and the clearing bar 51 which are
not shown, whereby .by the depression of
said clearing bar said rock-shaft will be
oscillated to withdraw all of the pawls 47,
wheréupon the frames 42 will be oscillated
by the action of the springs 52 so as to
rotate the proof-dials or numeral-wheels 40
in the opposite direction and return the same
to zero.

The driving pinion 26, which is shown as
a nine-tooth pinion, is mounted to rotate on
o stud 53. rigidly secured to the frame 1.
This driving pinion 26, instead of being di-
rectly connected to the numeral-wheelé’?, 1s
connected thereto in the following man-
ner:—Rigidly secured to the pinion 26 so
as to rotate therewith is an arm 55, said
arm being provided with an elongated slot
56. Mounted concentric with the pinion 26
in the construction
shown, is also provided with nine teeth.
Secured to said gear 57 and projecting there-
from is a pin 58 which enters the slot 56 in
the arm 55, as shown in Figs. 7 and 8. The

" teeth of the gear 57 mesh internally with

60
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pins 59 secured to the numeral-wheel 27, as

shown in Fig. 8, said pins being ten in num- -

ber and constituting a ten-tooth gear. As
shown in Fig. 8, the center of the nine-tooth
gear 57 and the center of the numeral-wheel
carrying the ten pins or ten-tooth gear are

eccentric to each other. With this construc-
tion, when the driving-pinion 26 is rotated
by the actuation of any one of the keys 1n

‘that column, the numeral-wheel will be

turned the proper distance by the connec-
tions above described. In the units column
the nine-tooth gear 57 may be connected di-
rectly to the nine-tooth pinion 26, as shown
at the right in Fig. 7..

Secured to the driving pinion at the other
side thereof are two ratchet-wheels 60 and
61, the ratchet-wheel 60 being adapted to be
engaged by the pawl 62 to prevent forward
rotation of the numeral-wheel and the

_ ratchet-wheel 61 being adapted to be en-

gaged by the pawl 63 to prevent backward
rotation of said numeral-wheel. When the
numeral-wheel is to be rotated, it is neces-
sary to lift the pawl 62 out of engagement
with the ratchet-wheel 60 and for this pur-

pose the pawl 62 is provided with a projec-.

tion 64 arranged to be engaged by the upper
end of the oscillating bracket 23, as best
shown in Fig. 4. As shown in Fig. 4, with
the pawl 62 lifted far enough to clear the
teeth of the ratchet-wheel 60, the pawl 63
remains in position to engage the teeth of the
ratchet-wheel 61, and so as to prevent any
backward rotation of the numeral-wheel.
The pawl 62 is normally held in engaging
position by a spring 62* and the pawl 63
is normally held in engaging position by a

_spring 63%

Carrying mechanism.— A characteristic
feature of the carrying mechanism is. that it
embodies what may be termed a shifting
gear. In the construction shown, the nine-
tooth gear 57 in all the ¢olumns -above the
units column constitutes such shifting gear.
Said gear 57 is mounted. upon the eccentric
head 65 of a shaft 66, which may be termed
the carrying shaft, and which is eccentrically
mounted in a stud 33, as shown in Figs. 7,
8 and 9. These two eccentricities are equal,
and, with the parts in normal position and
in the position which they occupy during
key-actuation, the two eccentricities are.op-
positely arranged, and so that the one eccen-
tricity offsets or neutralizes the other, with
the result that, as hereinbefore stated, the

‘axis of the shifting gear 57 in key actuation

is concentric with the axis of the driving
pinion 26. _

In' the operation of the carrying mecha-
nism the carrying shaft 66 is to be rotated.
The mechanism for rotating this carrying
shaft 66 when carrying is to take place is
similar to that shown and described in my
Patent No. 1,011,156, dated December 12,
1911, to which reference may be had for a
detail description of the same, the present
construction, however, embodying certain
modifications to be referred to. Secured to
the opposite end of the carrying shaft 66 is
a disk 67 ‘which may be termed a carrying
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disk, said disk being thus mounted to ro-
tate with said carrying shaft, instead of
being rotatably mounted on the hub of the
numeral-wheel as in the construction shown
in said prior patent. The carrying spring
68 is connected at one end to the numerai-
wheel, preferably by being hooked into the
cam 69 secured to said numeral-wheel, and
has its other end connected to the carrying
disk 67, and so that said carrying spri

may be wound up by the rotation of the
wheel of lower order in passing from 0 to

9, the carrying disk 67 being at this time

held -against rotation. For the purpese of
holding said carrying disk against rota-
tion, a detent lever 70 pivoted at 71 is pro-
vided. said detent lever being provided with

~ a projection or detent finger 72 adapted to

20

.26
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engage a projection 73 on an arm 74 car-
ried by the disk 67.
normally held in engaging position by a
spring 75. The movement of said detent
lever 70 under the action of its spring is
limited by the engagement of the bent end
of an arm 70°, preferably formed integral
with said detent lever, with the wall of the
aperture 70" in the frame. as shown in
Fig. 8. . ' !

For the performance of the carrying op-
eration, it*is mecessary that the carrying

spring 68, after being wound up by the ro-.

tation of the numeral-wheel of lower corder
from 0 to 9, shall be released as said nu-
meral-wheel passes from 9 to 0. For this
purpose the detent lever 70 is provided with
a second projection in the form of a cam-face

-76, which normally lies in the path of the

cam 69 carried by the numeral-wheel. The
arrangement of these parts is such that as
the numeral-wheel passes from 9 to 0 the
cam 69 will ride up the cam-face 76, thereby
depressing the inner end of the detent lever
and moving the detent finger 72 out of
engagement with the projection 73. and thus
releasing the carrying disk 67. which thus
becomes free to rotate under the action of
the carrying spring 68. v -

If for any reason the carrving spring
should at any time become sluggish i its
action, and so that it should fail to move
the projection 73 past the detent finger 72
before the detent lever is returned to its nor:
mal position by the action of its spring, the
carrying disk might become blocked against
rotation and the carrving operation there-

fore not performed. To guard against this

possibility a guard 77 is mounted on the arm
74 in position to have the free end thereof
engaged: by the cam 69 on the numeral-
wheel. and so that during the latter part of
the movement of the numeral-wheel from 9
to 0 the engagement of said cam 69 with the
guard 77 will serve to positively move the
projection 73 past and beyend the detent
finger 72 and so that the carrying disk 67

Said detent lever 70 is

1,329,263

‘will thus be sure to be free to be rotated by
the action of the carrying spring. With
this construction, if the carrying spring for
any reason should fail to act, the cam 69 wiil
remain in engagement with the guard %7,
and as the numeral-wheel of lower order is
again moved from 0 to 9 the carrying disk
67 will be positively turned by the rotation
‘of said numeral-wheel, and so as thus to
positively effect the carrying to the wheel
of higher order, to insure the returning of
the detent lever 706 to its mormal positien
under the action of its spring, the outer
edge of the projection 73 will come in con-
tact with the edge of the cam projection
76 and acting thereon will serve to posi-

70

75

30

tively move the detent lever 70 and thus

return the same to normal position.
The rotation of the carrying disk 67 un-
der the action of the carrying spring serves

to impart rotation to the carrying shaft 66.

The rotation of said carrying shaft will, by

88

the action of the eccentric head 63, serve to . -

shift the nine-tooth gear 57, that is, will

serve to carry the axis of said nine-tooth

and so that the teeth of said nine-tooth gear
will be caused to successively engage the ten
pins or teeth: of the numeral-wheel, and
thereby serve to turn the numeral-wheel one
step or one-tenth of a révolution as the car-
ing disk makes one complete rotation un-
der the action of the carrying spring.- As
will be understood, the shifting of the nine-
tooth gear 57 in the manner described is
permitted by the siot 56 in’the arm 53, in
which slot the pin 58, which projects from
said nine-tooth gear, is located, said pin
traveling back and forth in said slot as the
“nine-tooth gear is shifted by the rotation of
the eccentric head on the carrying shaft.
The engagement of the pin 58 on the nine-

tooth gear with the siot 56 in the arm 55
also serves to hold the nine-tooth gear

against rotation about its own axis as it is
shifted by the rotation of the eccentric head
referred to, and as will be understood it is

90
gear around the axis of the numeral-wheel,”

95

100

105
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because said nine-tooth gear is thus held .

against turning as it is shifted that the suc-
cessive engagement of the teeth of the nine-
tooth gear with the pins or teeth of the
numerai-wheel serves to turn the numeral-
wheel instead of turning the nine-tooth
gear itself. . .

With the construction of ecarrying mecha-
-nism above described. it is immaterial
whether the numeral-wheel of higher or-
der is or is not being rotated under the action

of its key-actuating mechanism at the time:

the carrying mechanism operates. The
shifting of the nine-tooth gear and the con-
sequent one-step rotation of the numeral-

118

120

126

wheel may take place at the same time that

said nine-tooth gear is being rotated by

its key-actuating mechanism, and the shift- 13¢
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ing of said nine-tooth gear will become
effective to impart a carrying movement to
the numeral-wheel of higher order even
though said
time being Totated by the rotation of the
ninth-tooth gear produced by the rotation
of the nine-tooth driving pinion. With this
construction, therefore, two or more nu-
meral-wheels may be simultaneously actu-
ated and at the same time the carrying from
one wheel to the other will be properly ef-
fected and without the carrying operation
becoming lost or merged in the movement
imparted to the higher numeral-wheel by its
own actuator. ’ )
Clearing mechanism—In_the construc-
tion shown the clearing of the numeral-

“wheels, that is, the setting of said wheels to

zero, is effected by the same springs which
serve to actuate the carrying mechanisms,
viz., the springs 68 above referred to. When
the numeral-wheels are to be returned to 0, it
is necessary that all of the pawls 63 which
engage the ratchet-wheels 61 and normally
prevent backward rotation of the numeral-
wheels shall be lifted out of engagement with
their ratchet-wheels, and it is also desirable

" that at this time the pawls 62 shall likewise

30

35

be lifted out ‘of engagement with their
ratchet-wheels, in order to lessen the work
of the carrying springs in returning the nu-
meral-wheels to 0, and means are provided
for so lifting said pawls out of engagément
with their ratchet-wheels. :

In the construction shown, each of the
pawls 62 is provided with a rearwardly ex-
tending arm 78. Extending across the ma-

* chine and overlying the rear ends of said

40
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arms 78 is a cross-bar 79 secured to rock-
arms 80, 80, pivoted to the outside frame at

81, 81, respectively. At one side of the ma-

chine the rock-arm 80 is provided with a
forward extension 82 carrying a roller 83.
Said roller 83 is adapted to be engaged by a
cam 84 pivoted to the frame at 85. Connect-
ed to said cam 84 for actuating the same is a

‘key-lever 86. A spring 87 is connected . to

an arm 88 preferably formed integral with
the cam 84 for holding said cam and the
connected key-lever 86 in normal position.
Yhen the numezal-wheels are to be re-
turned to 0, the operator depresses the key-
lever 86, thereby turning the cam 84 which
by its action on the roller 83 serves to turn
the connected rock-arms 80, 80 and depress
the cross-bar. 79, thereby .depressing the
rearward extensions 78, and thus lifting the
pawls
ratchet-wheels. Each of the pawls 62 is
provided with a lateral projection 89 which
wnderlies the companion pawl 63 as shown
in Figs. 4 and 5, and so that when the pawls
62 are lifted by the mechanism above de-
scribed the pawls 63 will likewise be lifted
out of engagement with their ratchet-wheels.

numeral-wheel is at the same.

62 out of engagement with their

5]

‘As will be understood, the tension given to

each of the carrying springs as it is wound
up by the turning of the numeral-wheel
from 0 toward 9 tends to rotate the connect-
ed numeral-wheel backward. Consequently,
when the pawls 62 and 63 are lifted out of

engagement with their ratchet-wheels, the

numeral-wheels will all be free to be turned
backward by their carrying springs: and
thereby returned to 0. As will be under--
stood, "the opposite end of each carrying
spring is at this time held by the engage-
ment of the projection 72 on the detent le-
ver 70 with the projection 73 on the carry-

-ing disk. The backward rotation of each

numeral-wheel when it arrives at 0 will be
arrested by the engagement of the rear side

70

75

80

of the cam 69 with the lower edge of the.

cam-face 76. : :

It is possible that by very quick depres-
sion and release of the key-lever 86 the pawls
62 and 63 might be released before the nu-.
meral-wheel had been completely returned

85

to 0, and thus prevent any further return .

movement of the numeral-wheel. To guard
against this, means are provided whereby,
when said pawls 62 and 63 are moved out of
engaging position by the depression of the
key-lever 86, said pawls will be locked and
held out of engagement until the next de-

90

95

pression’ of an actuating key, and whereby .

the next depression of any actuating key
will serve to unlock and release said pawls.

Pivotally mounted in the main frame and
extending across the machine is a cross-bar

- 90. Secured to said cross-bar 90 at that

side of the machine where:the key-lever 86

is located is an arm 91 which normally rests

upon a lug 92 preferably formed integral

with the cam 84, as shown in Fig. 5. A

spring 93 serves to hold said arm and cross-

bar in their normal position. When the key-

lever 86 is depressed and the cam 84 thereby

turned, the lug 92 will be moved out from

under the end of the arm 91, thereby permit-

ting said arm to be pulled downward by

its spring 98, so as to bring the free end of

the arm 91 back of the lug 92, thereby lock-

ing the cam 81 in the position to which it
has been moved by the depression of the key-.
lever 86, and thus locking the cross-bar 79

in its depressed position and holding the

pawls 62 and 63 disengaged from their re-

spective ratchet-wheels.

Secured to the cross-bar 90 is a series of
arms 94, one for each column of the machine.
The free end of each arm 94 overlies.a por-
tion of the oscillating bracket 23, as shown
in Fig. 6. When, therefore, an actuating
key in any column is depressed and the
oscillating bracket 28 in that column raised
by the action of the cam 28, the arm 94 in
that column will be raised so as to rock the
rock-shaft 90 and thereby move the arm 91
out from beneath the lug 92, whereupon the
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cam 84 and the key-lever 86 will be returned
to their normal position by the action of the
spring 87. The movement of the cam 84
from beneath the. roller 83 will serve to re-
lease the cross-bar 79 and thus permit the
pawls 62 and 63 to be returned into engag-
ing position by the action of their respective
springs 622 and 632 If desired. a spring

95 connected to one of the arms 80 may be

employed to return said arms and the cross-
bar 79 to their normal position, instead of

relying upon the pawl springs 62¢ and 63

for this purpose. -With the construction as
thus far deseribed, the free ends of the arms
94 would at all times rest upen the engaging
portions of the oscillating brackets 23. In
order to relieve ‘the friction which would
thereby result during key-actuation it is
preferable to employ supplemental means
for lifting the arm 91 and thereby rocking
the rock-shaft 90 far enough to Iift the arms
94 slightly out of engagement with the
brackets 23. For this purpose the free end
of the arm 91 is provided with a cam-sur-
face 96 adapted to be engaged by the corner
of the lug .92, as shown in Fig. 5, where-
by. as the cam 84 is returned to its normal
position, the lug 92, acting upon saxid cam-
surface 96, will serve to turn the arm 91.
the rock-shaft 90, and the arms 94 to the
desired extent.

It is desirable that. when the numerai-
wheel has been returned to 0 and the pawls
62 and 63 released to be returned to engag-

_ing position, the pawl 63 will be certain to

engage the proper tooth of its ratchet-wheel.
instead of resting on the top of such tooth.
as might be possible. if means were not pro-
vided to prevent it. For the purpose of in-
suring the engagement of said pawl 63 with
the proper tooth of its ratchet-wheel at this
time the pawl 62 is provided with an offset
extension 97. the forward end of which con-
stitutes a pawl 97, which is thus located
and adapted to engage the teeth of the
ratchet-wheel 61. By reason of the fact that
said pawl 97@ approaches said ratchet-wheel
at a different angle from the pawl 63 the
parts may readily be assembled and ad-
justed so that the pawl 97 will be certain
to encage at least the edge of the proper
teeth of the ratchet-wheel 61. If. when the
pawl 972 thus comes into engagement with
the tooth of the ratchet-wheel 61, the pawl
63 shall have come into engagement with
the top of its tooth. the further movement of
the pawl] 972 will. by reason of the direction
of such movement. serve to slightly advance
the ratchet-wheel 61 sufficiently to cause the
pawl 63 to engage the proper tooth of said
ratchet-wheel. as shown in Fig. 5. .

The means for returning all of the proof
dials 40 to 0 by actuating the clearing bar
51 have already been described. It is de-
sirable that when the numeral-wheels 27 are
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returned to 0 said proof-dials 40 shall also
be returned to 0 and without the necessity
of operating the clearing bar 51. and means
are provided for this purpose. Secured to
the cam 84 is a cam 98 adapted to engage an
arm 99 projecting from a lever 100 pivoted
to the frame at 101. The lower end of said
lever 100 is arranged to engage an arm 102
secured to the rock-shaft 49, as shown in
Fig. 5. With this construction, when the
key-lever S6 is depressed. the cam 98 will
operate to turn the lever 100 and thereby to
turn the rock-shaft 19, the turning of which
rock-shaft will. as before described, serve to
withdraw all of the pawls 47. and so that the

frames 42 will be oscillated by the action.

..of the springs 52 to rotate the proof-dials 40

75

80

in a direction to return the same to 0. With

this construction, as will be seen. whenever
the key-lever $6 is depressed for, the purpose
'of returning the numeral-wheels 27 to 0. the
proof-dials 40 will likewise be returned to 0
and without any manipulation of the clear-
ing bar 51.  As will be seen, the engagement

~ of the arm 91 with the underside of the lug
92, which serves to lock the pawls 62 and
63 out of engagement, will also serve by the
engagement of the cam 98 with the arm 99
to lock the pawls 47 out of engagement with
the teeth 46 at the lower ends of the frames
or members 42. . h

Subtraction cut-off —In machines of this
character subtraction is comveniently and
commonly performed by the addition of the
complementary number. which will give the
correct result. provided means are employed
for preventing carrving to the numeral-
wheel in the next column to the left. For
this purpose these machines have heretofore
been provided with what are known as sub-
traction cut-outs or subtraction cut-offs. the
purpose of such subtraction cut-offs being
to prevent the operation of the carrying
mechanism in the proper column. In the
present machine a subtraction cut-off is
provided which is different in principle and
‘mode of operation from any that have here-
tofore been employed. which will now be de-
scribed. o ‘

As above explained. for the performance
of the carrying operation the nine-tooth
gear 57 is held against rotation by the en-
gagement of the pin 38 with the slot 56 in
the slotted arm 35. said slotted arm 55 being
itself at this time held against rotation by
the pawls 62. 63, which engage the ratchet-
wheels 60. 61. and the carrying operation is
performed by the action of the carryving

spring 68. which serves to rotate the carry-
“Ang shaft. and by the action of the eccentric
head 65 to shift said nine-tooth gear. and so
as to carry the axis of said nine-tooth gear
around the axis of the numeral-wheel and
thus to rotate the numeral-wheel of next
higher order one step. ¥When now the per-

85

90

95

100

105

110

115

120

125

130



10

15

20

25

30

35

40

1,320,262

formance of the carrying operation is to be
prevented, this may be done by holding the
numeral-wheel of higher order against turn-
ing and releasing the ratchet-wheels 60 and
61 and thereby releasing the nine-tooth gear
so that the same will be free to turn, and so
that, when the carrying spring is tripped
and released by the passing of the lower
numeral-wheel from 9 to 0, the action of
said carrying spring and the consequent
shifting of the nine-tooth gear 57, instead

of serving to turn the mumeral-wheel one
step, will serve to turn said nine-tooth gear-

one step backward, thereby preventing the
performance of the carrying operation.” In
the present construction, therefore, means
are provided whereby when desired the nu-
meral-wheel ‘may thus bé prevented from

. turning and the nine-tooth gear at the same

time released se.as to be free to turn back-
ward. T

- Referring to Figs. 1, 8 and 11, a series of

subtraction cut-off levers are employed, one
for each column of the machine above the
units column. Each of these subtraction
cut-off levers is in the form of a three-arm
lever 103 pivoted at-1032, One arm 104 of
said cut-off lever is arranged to extend
through an opening in the frame of the ma-
chine, by means of which the cut-off lever
may be manipulated by the operator. The
arm 105 is arranged to engage the pins 59
on the numeral-wheel 27, while the arm 106
is arranged to underlie and engage a lug 107
on the pawl 62, as shown in Fig. 11. With
this construction when the arm 104 of the
cut-off lever is depressed by the operator,
the arm 106 will be raised, thereby lifting
the pawl 62 out of engagement with its
ratchet-wheel and the lifting of said pawl

62 will, by the engagement of the Iug 89

- thereon with the pawl 63, serve to lift said

45
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pawl 63 out of engagement with its ratchet-
wheel. In this connéction it may be noted
that while it is preferable to lift both of the
pawls 62 and. 63 out of engagement with
their ratchet-wheels at this time, it would be
sufficient if only the pawl 63 were so lifted
out of engagement, because in connection

with preventing the carrying operation
from taking place by the action of the sub-

traction- cut-off it is simply necessary that

" . the nine-tooth gear 57 should be free to ro-

55

tate in a-backward direction. "While the
pawl 97° carried by the.pawl 62 also engages
the ratchet-wheel 61, the shape of said pawl

. 97> is such that, if said ratchet-wheel is

60

65

otherwise free to turn backward, said
ratchet-wheel may be so turned, because in
turning backward said ratchet-wheel .will
act to automatically lift out of engagement
the pawl-tooth 972 o

It will be understood that the unlocking

of the ratchet-wheels 60 and 61 by the move-
ment of the pawls 62 and 63 out of engage-

7

ment thereﬁith serves to releaée the slotted

arm 55 and thus to free the nine-tooth gear -

57, so that the same may be turned for the
purpose above explained. - Preferably the
arm 105 is made sufficiently wide to engage
two of the teeth 39, as shown in Fig. 11,
and said arm 105 is provided with two en-
gaging surfaces 105* and 105°. The form of
the engaging surface 105* is such that, when
said surface engages one of the pins 59, it
will serve to impart a slight forward ro-
tation to the numeral-wheel 27 and to the
ratchet-wheels 60 and 61, so as thereby to
insure that, when the pawl 63 is released, it
will be certain to engage the proper tooth
of the ratchet-wheel 61, instead of dropping
on top of such tooth. Said engaging sur-
face 105 also serves to hold the numeral-
‘wheel against backward rotation, while the
engaging surface 105" serves to hold the

‘numerai - wheel _against forward rotation,

all- as shown in Fig. 11. A spring 103®
surrounding the pivot 103> and having
one end engaging a fixed part of the frame
and the other engaging the cut-off lever 103
serves to return said cut-off lever to its nor-
mal position.

With this construction, therefore, when-
ever the arm 104 of one of the subtraction
cut-off levers is depressed, the numeral-
wheel in that column will be held against
rotation in eitheér direction, while the nine-
tooth gear 57 will be free to be turned in a

backward direction by the shifting move--
. ment thereof under the action of the carry-

ing spring. - Consequently, whenever the
‘arm 104 of one of the subtraction cut-off
levers is so depressed, the operation of
carrying to the numeral-wheel in that
column will be prevented. It will be under-
stood that the backward turning of the nine-
tooth gear one step will, by reason of the
pin and slot connection, serve to turn the

~ slotted arm 55 and consequently the ratchet-

wheels 60 and 61 one step backward. This,
however, has no operative function, but is
merely the result of the backward turning
.of the nine-tooth gear. : o

- While it is preferred to provide means
actuated by the subtraction ¢ut-off for posi-
tively holding the numeral-wheel against
forward. rotation when carrying is to be
prevented, in a machine constructed as
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shown, and in which one end of the carry: -

ing spring is connected to the numeral-

120

wheel, it is not necessary that the numeral-

wheel should be so held-against forward ro-

_tation, because the carrying spring so con-
_nected to the numeral-wheel will serve to

prevent the numeral-wheel from rotating in
a forward direction when the carrying actu-
ator 1is released so that it will be free to be
moved backward by the carrying spring.
“The subtraction cut-off arrangement
above described may also be employed in
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connection with the planetary gear carrying
mechanism of my Patent, No. 1,011,156,
hereinbefore referred to, in which case the
carrying operation may likewise be pre-

vented by locking or holding the numeral-

wheel and by unlocking or releasing the

~ratchet-wheels and the connected planetary

10

i5

gear mechanism, whereby the planetary
gear mechanism will be free to be rotated
by the action of the carrying spring.

Referring to Figs. 26, 27 and 28, 26* is
the pinion through which. the numeral-

wheel 27 is rotated. Said pinion 267, in-

stead of being rigidly connected to the nu-
meral-wheel, is connected therewith through

'a system of gearing in the form of sun -

and planet gears. The sun gear 108 is

~mounted on the hub of the pinion 262, so as

20

to rotate therewith. :

-109 is what may be termed a sustaining

. gear upon which the planet gears 110 are

- 25

- gears is a double gear, that is, each com-

30

mounted, said sustaining gear being rota-’

tably mounted on the hub of the pinion 26
Preferably there are.three of these planet
gears, but a greater or less number may be
employed as desired. Each of these planet

prises two sets of gear-teeth, one set being

.adapted to be engaged by the sun-gear and

the other set being adapted to engage gear-
teeth on the numeral-wheel. These planet

. gears are rotatable upon studs 110° secured

35
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to the sustaining gear 109, The numeral-

. wheel 272 is provided with gear-teeth 111

adapted to be engaged by one set of gear-
teeth of the planetary-gears. Secured to the
opposite end of the hub of the pinion 262
are two ratchet-wheels 60* and 612, the teeth
of which are oppositely arranged. The
ratchet-wheel 60 1s adapted to be engaged
by. the pawl 62 to prevent forward rotation
of the numeral-wheel, while the ratchet-
wheel 61* is adapted to be engaged by the
pawl 63* to prevent backward rotation of
'said numeral-wheel. The pinion 129 meshes
with the sustaining gear 109, said pinion 129

being adapted to be operated by the carry-

_ ing spring and constituting a part of the

50
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©tuated by the key mechanism, and the sus-
- taining gear, which is 6perated by thecarry- -

carrylng mechanism, as more fully de-

seribed in my prior patent referred fo.
As will be seen, the planet gear 110 con-
stitutes an opérating member, which is com-
mon to both the key actuating mechanism
and the carrying mechanism, and which thus

.corresponds to the shifting  gear in the con-.
- struction hereinbefore described. -As will be

further understood, there are likewise in the

- present case two actuators for:said planet

gear or operating member, viz., the sub-gear,
which in.the construction shown is to be ae-

* ing mechanism. As stated in my prior pat-

65

ent referred to, the arrangement in this re-
spect may be reversed and the sustaining
’ , _ N
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‘gear a.rrénged to be rotated by the key mech-

anism, and the sun gear to be rotated by .

the carrying mechanism. - ‘
In applying the subtraction cut-off to this
planetary gear arrangement, the same prin-
ciple and mode of operation is involved as
in the case of the shifting gear arrange-
ment previously described.. In other words,

in order to prevent carrying to the column.

at the left in performing subtraction, the
numeral-wheel is to be held against rotation

~and the carrying mechanism is to be released

so as to be free to rotate without rotating
the numeral-wheel. Means are therefore
provided whereby wlen desired the numeral-
wheel may thus be prevented from turning
and the carrying mechanism be released so as
to operate without turning the numeral-
wheel. :

As in the shifting gear construction, a
series of subtraction cut-off levers are em-

ployed, one for each column.of the ma--

chine above the units column. Each of these
subtraction cut-off levers 108¢.is in the form
of 'a bent lever -pivoted at 1084, .The free
end 104 of said cut-off lever is arranged to
extend through an opening in the casing

of the machine and by means of which the

cut-off lever may be manipulated by the oper-
ator. Pivoted to the cut-off lever 103¢ is
a supplemental lever 105¢, one end of which
is provided with a projection 105? adapted
to engage the teeth 111 of thé numeral-wheel
and thereby hold said numeral-wheel against
rotation. In order, however, to insure that
the pawl 63 when disengaged from its
ratchet-wheel 61* as hereinafter described
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shall be sure to subsequently engage the °

proper tooth, it is preferred to give a slight
rotary movement to the numeral-wheel, so as
to correspondingly advance said ratchet-
wheel 612 and the movement of the supple-
mental lever 105 is such that after said lever

has engaged the teeth of the numeral-wheel
its further movement will serve to impart.

the desired rotation to said numeral wheel
before finally locking the same against ro-

‘tation. - The cut-off lever 103° is provided

with an arm 106* which, as the cut-off lever
is moved downward, comes into engagement;
with an arm 63° carried by the pawl 632, the
arrangement being such that further de-
pression of the cut-off lever will serve to
Iift said pawl 63* out of engagement with
its .ratchet wheel, thereby releasing said
ratchet-wheels and permitting the. sun-gear,
and consequently. the planet-gears, to be
rotated backward, and so that the numeral-

.wheel will not be rotated by the operation of

the carrying mechanism. Preferably means

are provided for limiting the downward

For this pur-

movement of the cut-off lever.
le-

pose the opposite end 105° of the supp

.mental lever 105° is provided with a lug 105¢

arranged to overlie the ¢ut-off lever, and so
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that as the cut-off lev;er is depressed said

lug will be brought into engagement with
the cut-off lever. With the opposite end
of the supplemental lever in engagement
with the teeth of the numeral-wheel such en-
gagement of said Jug with -the cut-off lever
will prevent further turning of the supple-
mental lever and consequently prevent fur-

- ther downward movement of the cut-off

lever: : _ ,

A spring 108 is connected at one end to
a fixed part of the frame and the other end
to the lug 1057 on the supplemental lever.

Said spring 108 serves to return the supple-.

mental lever and the main lever to their
normal positions. For this purpose the sup-
plemental lever is provided with a shoulder
105¢ adapted to engage a lug 108° on the
cut-off lever, and so that the action of the
spring 108 in returning ‘the supplemental
lever to its normal position will serve to

1ift the main cut-off lever and move the same

up against a fixed part of the frame, as

- shown in Fig. 26.

25

A will be seen, the principle and mode of

operation of the subtraction cut-off in hold-

" ing the numeral-wheel against rotation, and
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in releasing the carrying mechanism so that

the same will be free to be rotated without
rotating the numeral-wheel, is the same in.

the case of the planetary gear arrangement
as in the case of shifting gear arrangement,
and the error in subtraction, which would
otherwise occur, will be prevented: in the
same manner in béth cases. S

What I claim as my invention and desire
to secure by Letters Patent is: :

1. A calculating machine having, in com-
bination, ‘a numeral-whéel and a-gear for
rotating said numeral-wheel, said gear being
adapted to be rotated about its own axis and
being also adapted to have its axis carried

* around the axis of the numeral-wheel with-
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out rotating said gear. .

2. A calculating machine having, in com-
bination, a numeral-wheel and a gear for
rotating said numeral-wheel, said gear being
adapted to be rotated about its own axis by
the operation of an actuator and being
adapted to have its axis carried around the
axis of the numeral-wheel by the operation

“of carrying mechanism without rotating

said gear. .

3. A calculating machine having, in com-
bination, a numeral-wheel, a gear for rotat-
ing said numeral-wheel, an actuator for ro-

tating said gear about its own axis, and a

carrying mechanism for carrying the axis of

. said gear around the axis of the numeral-

wheel without rotating said gear.

4.'A calculating machine having, in com-
bination, a- numeral-wheel, a gear for ro-
tating said numeral-wheel, means -for ro-

tating said gear about its own axis, and
means for carrying the

N

‘therefor,

axis of said gear

around the axis of the numeral-wheel with-

out rotating said gear. . _ :

5. A calculating machine having, in com-
bination, a numeral-wheel, a gear for ro-
tating said numeral-wheel, means for ro-
tating said gear about its own axis, and
means embodying a spring for carrying the

70

axis of said gear around the axis of the

_numeral-wheel without rotating said gear.

6. A calculating machine having, in com-
bination, a numeral-wheel, a shifting gear
for rotating said numeral-wheel, means for
rotating said gear about its own axis, and
means for shifting said gear to carry the
axis thereof away from and toward and also
around the axis of the numeral-wheel.

7. A calculating machine having, in com-
bination, a numeral-wheel, a shifting. gear
for rotating said numeral-wheel, means for
rotating said gear about its own axis, and
means embodying a spring for shifting said
gear to carry the axis thereof away from
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and toward and also around the axis of the = -

numeral wheel. ) -

'8. A calculating machine having, in com-
bination, a numeral-wheel, a shifting gear
for rotating said numeral-wheel, an actuator
for rotating said gear about its own axis,
and a. carrying mechanism for shifting said
gear to carry the axis thereof away from
and toward and also around the axis of the
numeral wheel. :

9. A calculating machiné having, in com-
bination, a numeral-wheel provided with
teeth, a gear engaging the teeth of said

numeral-wheel, means for rotating said gear

about its own axis, and means for carrying

the axis of said gear around the axis of the

90
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numeral-wheel without rotating said gear to-

advance said numeral wheel one step.
10. A calculating machine having, in com-
bination, a numeral-wheel provided  with.

_teeth, a4 gear engaging the teeth of said
‘numeral-wheel, means for rotating said gear

about its own axis, and means embodying.a

_spring for carrying the axis of said gear

around the axis of the numeral-wheel with-
out rotating said gear to advance said’
numeral-wheel one step. '

11. A calculating machine having, in com-
bination, a numeral-wheel, a driving pinion
and connections between said
numeral-wheel and said driving pinion em-

thereof away from and toward and also
around the axis of the numeral wheel.

. 12. A calculating machine having, in com-
bination, a numeral-wheel, a driving pinion

numeral-wheel and said driving pinion em-
bodying a gear engaging said numeral-wheel

‘and movable to carry the axis thereof away

from and toward and also around the axis of’
the numeral wheel and an arm secured to said -

driving pinion and connected to said gear.
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‘bodying a gear shifted to carry the axis -
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“therefor, and connections between said -
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13. A calculating machine having, in com-
bination, a numeral-wheel, a driving pinion’
therefor, and connections between said
numeral-wheel and said driving pinion em-
bodying a gear engaging said numeral-wheel
and movable to carry the axis thereof away
from and toward and also around the axis
of the numeral wheel and an arm secured to
said driving. pinion, said arm being pro-
vided with a slot to receive a pin p10]ect1ng
from said gear. -

i4. A calculating machine having, in com-
bination, a numeral-wheel, a gear for ro-

-tating said numeral- “heei, means for ro-

tating said gear about its own axis, and an
eccentric for carrying the axis of said gear
around the axis of the numeral-wheel.

15. A calculating machine having, in com-

bination, a numeral-wheel, a gear for ro-:

tatmg said numeral- wheel, means for rotat-

ing said gear about its own axis, an eccen-
tric for carrying the axis of said gear
around the axis of the numeral-wheel, and
a spring for operating said eccentric.

16. A calculating machine having, in com-
bination, a numeral-wheel, a gear for ro-
tating said numeral-wheel, means for rotat-
ing said gear about its own axis, an eccen-
tric for carrying the axis of said gear around
the axis of the numeral-wheel, and a spring
for operating said eccentric, said spring be-
ing put under tension by the rotation of.the
numeral-wheel of next lower order.

17. A calculating machine having, in com-
bination, a numer: al-w heel, a driving pinion

. therefor, a segment gear for operating said

40

pinion, said- segment gear being formed on
a member of open—tl uss construction and
provided with eight internal stop-teeth and
a pawl for engaging one or the othér of
said teeth, one of the radial arms of said
truss-member serving as the ninth tooth to

 be engaged by said pawl.
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18. A calculating machine having, in com-

- bination, a numeral-wheel, a gear for rotat-
ing sald numeral-wheel, an eccentric for

carrying -the axis of said gear around the
axis of the numeral-wheel, and means con-
trolled by the.numeral- wheel of next lower
order for rotating said eccentric.

-19. A calculating machine having,in com-
bmatmn a numeral-wheel, a gear for rotat-
ng sald numeral - wheel, an eccentric for
carrying the axis of said gear around the
axis of the numeral-wheel, ‘and means
brought into operation by the passage of
the numeral-wheel of next lower order from
9 to 0 for rotating said eccentric.

20. A calculating machine having, in com-
bination, a numeral-wheel, a gear for rotat-
ing said numeral- wheel, an eccentric for
carrying the axis of said gear around the
axis of the numeral-wheel, a spring for ro-
tating said eccentric, and means whereby
said - sprmg will be put lmder tension by -

1,320,262

the rotatlon of the numeral wheel of next
lower order and will be tripped to operate
said eccentric when said nemeral-wheel of
next lower order passes from 9 to 0.

21. A calculating machine having; in coni-
bination, a numeral-wheel, a shifting ‘gear
for 1otat1no~ said numeral- wheel and a driv-
ing pinion - for rotating said shlftmg gear,
the axis of said shifting gear being in line
with the axis of said driving pinion for
key-actuation. :

22. A calculating machine having, in com-
bination, a numeral- wheel, a shifting gear

for 10tat1ng said numeral- Wheel a dr1v1ng

pinion for rotating said shlftlncr gear, the
axis of said shifting gear being in line with
the axis of said driving pinion for key-ac-

tuation, and means for moving the axis of:

said shifting gear out of line w1th the axis

~of said driving pinion for carrying.

23. Acctlculatlng machine having,in com-
bination, a numeral-wheel, a shifting gear
for 1otf1t1n(r said’ numeral-wheel, a driving
pinion for lotatmg said shl’;'tmg gear, the
axis of said shifting gear being in line with
the axis of said driving pinion for key-actu-
ation, and a shaft provided with an eccen-
tric for moving the axis of said shifting
gear out of line with the axis of sald drn-
ing pinion for carrying. .

24. A caleulating machine having, in com-
bination, a numeral- wheel, a shifting gear
for rotating said numeral-wheel, a  shaft
provided with an eccentric head upon which
said shifting gear 1s mounted, said shaft be-
ing eccentrically mounted in 1ts support.

25. A calculating machine having, in com-
bination, a numeral wheel, a shifting gear
for 10tat1ng said numeral - wheel, a shaft
provided with an eccentric head upon which
said shifting- gear is mounted, said shaft
being eccentrically mounted in its support,

. these two eccentricities being equal and off-

setting each other when the parts are in
position for key-actuation.

26. A calculating machine having in com-
bination a numerai-wheel, a shifting gear
for rotating said nuieral- wheel, a shaft
provided with an eccentric head upon which

said shifting gear is mounted, and a driv-

ing pinion for rotating said shlftlng gear,
said shaft. being mounted eccentrlc to said
driving pinion.

27. A calculating machmeha,vmg, in'com
bination, a numeral-wheel, a shifting gear

for rotatmg said . numeral- wheel, a shaft.

provided with an eccentric head upon which
said shifting gear is mounted, and a driv-
ing pinion for rotating. said shlftmg gear,
said shaft being mounted eccentric to said
drlvmg pinion, these two eccentricities be-
ing equal and off-setting each’ other when

‘the parts are in position for key- actuation.

28. A calculating machine hm Ing,in com-
bination, a numeral—wheel a sluftmg gear
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for rotating said numeral-wheel, a shaft
provided with an eccentric head upon which

‘said shifting gear is mounted, a driving

pinion for rotating said shifting gear, and
a support in which said shaft s -mounted
eccentrically and on which said driving pin-
ion is mounted concentrically.

29. A calculating machine having,in com-

_bination, a numeral-wheel, a shifting gear
for rotating said numeral- wheel, a shaft.

provided with an eccentric head upon which
said shifting gear is mounted, a driving pin-
ion for rotating said shifting gear and a
support in which said shaft is mounted ec-
centrically and on which said driving pin-
ion is mounted concentrically, the two ec-

centricities referred to. being equal and off-

setting each other when the parts are in po-
sition for key-actuation.

30. A calculating machine having, in
combination, a series of numeral-wheels, a
series of keys for actuating each of said

‘pumeral-wheels, a spring operating in con-

nection with each of said numeral-wheels
and tending to turn said numeral-wheel

backward, means for normally holding each

numeral-wheel against backward rotation

under the action of said spring, means for

releasing said holding means, and a stop
for arresting each numeral-wheel ‘when 1t
has been brought to zero by the action of
said spring. ' :

31. A calculating machine having, in
combination, a series of numeral-wheels, a
series of keys for actuating each of said nu-
meral-wheels, a spring operated in connec-
tion with each of said numeral-wheels and
tending to turn said numeral-wheel back-
ward, means for normally holding each nu-
meral-wheel against backward rotation un-
der the action of said spring, means for re-
leasing such holding means, and means for
retaining said holding means in released
position until the numeral-wheels have been
returned to zero.

32. A calculating machine ‘having, in
combination, a series of numeral-wheels, a
series of keys for actuating each of said
numeral-wheels, a spring operated in con-
nection with each of said numeral-wheels
and tending to turn said numeral-wheel
backward, means for normally holding each
numeral-wheel against backward rotation
under the action of said spring, means for
releasing said holding means. and means
for retaining said holding means in released

- position until the next depression of an ac-
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tuating key. ) ) . .
33. A calculating machine baving. 1n

combination. a series of numeral-wheels, a”

ceries of kevs for actuating each of said
numeral-wheels a spring operated in con-
nection with each of said numeral-wheels
and tending to turn said numeral-wheel
backward, means for normally holding each

11

numeral-wheel against backward rotation

’ - . . .
under the action of said spring, means for:
releasing said holding means, and. means

for retaining said holding means in released
position until the next depression of any
actuating key in any. column. :

34, A calculating machine having, in -
combination, a series of numeral-wheels; a
series of keys for actuating each of said
numeral-wheels, clearing mechanism em-
bodying a spring adapted to return each
numeral-wheel to zero, and carrying mecha-
nism adapted to be operated by said spring.

35. A calculating machine having, in
combination, a numeral-wheel, a ratchet-
wheel connected therewith, a pawl for en-
gaging said ratchet-wheel to prevent back-
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" ward rotation of said numeral-wheel, means

for disconnecting said pawl, means for. re-
turning the numeral-wheel to zero, and
means for slightly advancing said ratchet-
wheel to insure the engagement of said pawl
with the proper tooth of said ratchet-wheel
after the numeral-wheel has been retwrned
to zero.

36. A calculating machine having, in

85

90

combination, a numeral-wheel, two ratchet-

wheels connected therewith, a pawl for en-
gaging one of said ratchet-wheels to pre-
vent backward rotation of said numeral- 95
wheel, and a pawl for engaging the other
ratchet-wheel to prevent forward rotation
of said numeral-wheel, means for disengag-
ing said pawls, and means for returning
the numeral-wheel to zero, said last-men-
tioned pawl being provided with an offset
adapted to engage and advance said first-
mentioned ratchet-wheel to insure the en-
gagement of its pawl with the proper tooth
thereof after the numeral-wheel has been
returned to zero. . ' :
37. A calculating machine having, in
combination, a series of proof-dials, springs
tending to return said proof-dials to zers, -
means normally preventing the turning of 110
said proof-dials under the action of said
spring, means for releasing said holding
means, and means for retaining said hold-
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ing ‘means in released position until said

proof-dials have been returned to zero. 115

38. A calculating machine having. in
combination, a series of proof-dials, springs
tending to return said proof-dials to zero,
means normally preventing the turning of
said proof-dials under the action of said 120
springs, means for releasing said holding
means, and means for retaining said hold-
ing means in released position until the next
depression of an actuating key.

39. A calculating machine having, in 125
combination, a series of proof-dials, springs
tending to return said proof-dials to zero,
means normally preventing the turning of
said proof-dials under the action of said
springs, means. for releasing said holding 130
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means, and means for retaining said hold-
ing means in released position until the next

" actuation of any key in any column.
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bination, a numer

40. A calculating machine baving, in
combination, a numeral-wheel, a member
for operating said numeral-wheel, two ac-

tuators each adapted to rotate the numeral-

wheel through said operating member,
means for holding one of said actuators
when the numeral-wheel is to be rotated by

‘the other, and means for releasing said ac-

tuator, whereby said actuator will be free
to be moved backward and the rotation of
the numeral-wheel thereby prevented.

41. A calculating machine having, in
combination, a. numeral-wheel, s member
for operating said numeral-wheel, two ac-

.tuators each adapted to rotate the numeral-
wheel through said operating member, one,
of said actuators being adapted to effect.

carrying, means for holding the other . ac-
tuator when the carrying actuator is- ac-
tuated to effect carrying, and means for re-
leasing said actuator to permit said carry-
ing actuator to be actuated without impart-
ing rotation to the numeral-wheel.
42, A calculating machine having, in com-
nzﬁ-wheel, a member for op-
erating said numeral-wheel, two actuators
each adapted to rotate the numeral-wheel
through said operating member, one of said
actuators. being adapted to effect carrying,
means for holding the other actuator when
the carrying actuator is actuated to effect
carrying, and -a subtraction cut-off for re-
leasing said actnator to permit said carry-

ing actuator to be actuated without impart-.

ing rotation to the numeral-wheel.

43. A calculating machine having, in com-
bination, a series of numeral-wheels, a mem-
ber for operating each of said numeral-

“wheels, two actuators each adapted to rotate

. 45

a. numeral-wheel - through the operating
member therefor, means for holding one of
the actuators for a numeral-wheel when said

" numeral-wheel is to be rotated by the other,
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and means for releasing .said actuator, -
whereby said actuator will be free to be~

moved backward and the rotation of its nu-
meral-wheel thereby prevented. . °
44. A calculating machine having, in com-

bination, a series of numeral-wheels, a mem- .
ber for operating each of said numeral-<

wheels, two actuators each adapted to sotate
a  numeral-wheel through the operating
member therefor, one of said actuators being

-adapted to effect carrying, means for hold-

ing the other actuator when the carrying
actuator is actuated to effect carrying, and
means for releasing said actuator to permit
saild carrying actuator to be actuated with-
out imparting rotation to the numeral-
wheel. 4 : Co i

45. A calculating machine having, in com-
bination, a series of numeral-wheels, a mem-

© 1,320,262

ber for operating each of said numeral-
wheels, two actuators each adapted to rotate
a numeral-wheel through the operating
member therefor, one of sald actuators be-
ing- adapted to effect carrying, means for
holding the other actuator when the carry-
ing actuator is actuated to effect carrying,
and a subtraction cut-off for releasing said
actuator to permit said carrying actuator

to be actuated without imparting rotation

to the numeral-wheel.
46. A calculating machine having, in com-

" bination, a numeral-wheel, a shifting gear

for operatirg said numeral-wheel, two actu-
ators each adapted to rotate said numeral-
wheel through said shifting gear, means for
holding one of said actuators when the nu-
meral-wheel is to be rotated by the other,

and means for releasing said .actuator,
-whereby said actuator will be free to -be

moved backward and the rotation of the nu-
meral-wheel thersby prevented. ,

47. A calculating machine having, in com-
bination, a numeral-wheel, a shifting gear
for operating said numeral-wheel, two actu-
ators each adapted to rotate the numeral-
wheel through said shifting' gear, one of
said actuators Leing adapted to effect carry-
ing, means for holding the other actuator
when the carrying actuator is actuated to
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effect carrying, and means for releasing said

actuator to permit said carrying actuator to

be actuated without imparting rotation to

the numeral-wheel.

48. A calculating machine having, in com-
bination, a numeral-wheel, a, shifting gear
for operating said numeral-wheel, two actu-
ators each .adapted to rotate the numeral-
wheel through said shifting gear, one of said
actuators being adapted 'to effect carrying,
means for holding the other actuator when
the cirrying actuator. is actuated to effect

100
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carrying, and a subtraction cut-off for re- -

leasing said actuator to permit said carry-
ing actuator to be actuated without impart-
ing rotation to the nuineral-wheel.

49. A calculating machine having, in com-
bination, a numeral-wheel, a member for op-

erating said numeral-wheel, two actuators

each adapted to rotate the numeral-wheél
through said operating member, and means

for holding and releasing said operating

member.
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50. A calculating machine having, in com-

bination, a numeral-wheel, a member for op-
erating said numeral-wheel, two actuators
each adapted to rotate the numeral-wheel
through said operating member, one of said

actuators being adapted to effect carrying,

means for holding said operating member,
and means for releasing said operating mem-
ber to prevent carrying to said numeral-
wheel. ‘
51, A calculating machine having, in com-
bination, a numeral-wheel, a member for
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operating said numeraLWheél, two actuators
each adapted to rotate the numeral-wheel

_through said operating member, one of said

10

16

actuators being adapted to effect carrying.
means for holding said operating member
when carrving is to be effected. and means
for releasing said operating member when
carrving is to be prevented.

52. A calculating machine having. in com-
bination. a numeral-wheel. a shifting gear
for operating said numeral-wheel. two actu-

ators each adapted to rotate the numeral--

wheel through said shifting gear. and means
for holding and releasing said shifting gear.

53. A calculating machine having, in com-
bination. a numeral-wheel. a shifting gear
for operating said numeral-wheel, two actu-
ators each adapted to rotate the numeral-
wheel through said shifting gear, one of

18

said actuators being adapted to effect carry-
ing. means for holding said shifting gear,
and means for releasing said shifting gear
to prevent carrying to said numeral-wheel.
54, A calculating machine having. in com-
bination, a numeral-wheel. a shifting gear
for operating said numeral-wheel. two actu-
ators each adapted to rotate the numeral-
wheel through said shifting gear, one of said
actuators being adapted to effect carrying,
means for holding said shifting gear when
carrving is to be effected. and means for re-
leasing said shifting gear when carrying is
to be prevented. .
' GEORGE C. CHASE.
Witnesses: _
W. H. THTRsTON,
J. H. TrURSTOX."
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