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To all whom it may concern:
Be it known that I, Grorer C. CHasg,

a citizen of the United States; residing at .

South Orange, in the county of Essex and
State of New Jersey, have made a certain
new and useful Invention in Operating
Means for Calculators, of which the follow-
ing is a specification.

Figure 1 is a plan view of a calculating
machine . embodying the present invention.

Figure 2 is a vertical longitudinal sec-’

tion of the same, taken through the key-
board. '

Figure 3 is a left side view of the ma-

chine, with parts of the casing broken away.

Figure 4 is a side view of the planetary
gearing and associated driving members.

Figure 5 is a vertical section through the
same, taken on the line of the carry shaft.

Figure 6 is a side view of the slip clutch
devices and the rotary carry members.

Figure 7 is an edge view of the clutch
disks and associated parts. -

Figure 8 is a side view of a diametric
arm member of the drive.

Figure 9 is a right side view of the ma-
chine, with the casing partially broken
away. : _ .

Figure 10 is a side view, partly broken
away, of the add and substract key group
of mechanism, viewed from the inferior
of the machine, in reverse of Figure 9.

Figure 11 is a bottom plan view of the
crank driving gear and the key-locking cam,
showing the pin and slot engagement. -

Figure 12 is a side view of a cam designed
to balance the eccentric weight of the carry
arms, ' :

Figure 13 shows a modified form of cam,
designed to cooperate with the stopping
mechanism. - : ‘ '

Figure 14 is an enlarged view of a portion
of the mechanism shown in Figure 8, with

Figure 15 is a side view of the coupling
pawl and associated parts.

Figure 16 is a rear view of the rock shaft
“and coupling pawl. o :

-~ Figure 17 is a view similar to Figure 14,
showing the position of the parts immediate-
ly succeeding depression of the subtract key.

Figure 18 is a similar view, showing the
position of the parts with the subtract key
depressed and the full-cycle stop mechanism

tripped from a numeral wheel, the stop
members being in engagement.
Figure 19 is a fragmentary detail view
of certain parts hidden in Figure 18.
Figure 20 is a view similar to Figure 18,
showing the position of the parts during the
rebound of ‘the actuating mechanism suc-
ceeding engagement of the stop members.
Figures A, B and C are diagrammatic

representations of three types of machines,

distinguished by phases of the cycle of op-
eration.

This invention relates to operating means
for calculators, such, for instance, as the re-
versible calculators shown and described in
the patent of E. F. Britten, Jr., No. 1,474,

-230, and application for patent of G. C.

Chase, Serial No. 529,426, (full-cycle stop).
"One object of this invention is to provide
a calculating machine operable to perform

addition, subtraction, multiplication .or di-

vision by improved operating means which
include a déevice operable to accomplish
either result selectively by a single selec-
tive stroke. Said operating means may con-
sist of an electric motor or any mechanical
or manual driving device. Another object
of the invention is to provide improved
reversing mechanism, whereby the machine
may be operated in a forward direction for
positive calculations and in a backward di-
rection for negative calculations. Another
object is to provide suitable clutch mecha-
nism, which will effect the engagement and
release of the driving mechanism for the
purpose of operating and stopping the ma-
chine. Another object is to provide suit-
able controlling devices for setting the clutch
and reversing mechanism. Another object
is to provide improved stopping mecha-
nism, which will arrest the machine against
overthrow by momentum when disengaged
from the 1irive. Anotter object is to pro-
vide means for locating the driven mechanism
of the machine in a normal position when
brought to rest. Another object is to pro-

vide means whereby operation ot a nuineral -

wheel from 9 to 0 or from 0 to 9 by the

‘highest order carrying mechanism shall

stop the machine, and may serve to auto-
matically determine quotient figure values,
Other objects are to combine with each of
the means stated in the above-named ob-

-jects a reversible, manually operable crank,
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such for instance as shown in the before-
named applications, so that either a motor
dﬁive or the hand drive may be used, option-
ally. .
The invention consists in the novel con-
struction and combinatior of parts, as here-
inafter set forth. o

In order that the nature of this invention
may be made clear in its relation to the gen-
eral art, it is desirable to consider a general
classification of various types of numeral
wheel actuating mechanism, and to point
out the particular type in combination with
which certain broad principles of this in-
vention obtain patentable novelty.

All adding and calculating machines may
be classified according to the various forms
of mechanism which actuate the numeral
wheels, as monophase or polyphase.

Monophase actuating mechanism is char-
acterized by tens carrying actuators which

_ operate simultaneously with the ordinal
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registering actuators. This structure per-
mits a key value, usually 1 to 9, to be regis-
tered on the numeral wheel of the particu-
lar order, and a. tens carry value from a nu-
meral wheel of lower order to be simul-
taneously registered on the same wheel.
Monophase actuating mechanism may be
constructed to rotate in cne direction only,
or may be reversible for registering positive
and negative values, or may be adapted to
register positive and negative values by ro-
tation in one direction only, according to the
well known system of registering negative
values complementally.

Polyphase actnating mechanism is charac-
terized by tens carrying actuators which act
out of phase with the ordinal registration
actuators. In polyphase machines, a cycle
of operation is therefore divided into two or
more phases, a tens carrying phase being pro-
vided which is separate, and usually follows
an ordinal registration phase of the cycle.

Polyphase actuating mechanism may be
further classified in two subdivisions, poly-
phase non-reversible cycle and polyphase re-
versible aycle.

" Non-reversible cycle machines may regis-
ter positive values only, or may register both
positive and negative values, either by re-
versing the numeral wheels or by register-
ing mnegative values complementally. The
cycle of operation of such machines is how-
ever not in itself reversible, since the succes-
sion of the phases of the cycle cannot be re-
versed. The well known Thomas type ma-
chine, patterned -after the historie invention
of Thomas de Colmar of France, in the year
1820, is 4 typical machine of this class.

Reversible cycle actuating mechanism re-.
lates solely to machines for registering hoth
positive gnd negative values, and is charac-

. -terized by the fact that the cycle of opera-

65

tion is i itself reversible, since the succes-

1,566,850

sion of the phases of the cycle may be re-.
versed, and thereforespecial reversing mech-,
anism, such as the reversing gears of the
Thomas type machines, is not required. Re
versible cycle machines employ a cycle of nct
less than three phases, a phase of ordinal
registration in mid-cycle and a phase of tens
carrying registration upon each side of the
ordinal registration phase, the tens carrying
phase which follows the ordinal registration
alone being effective to register. The tens
carrying mechanism related to each phase is
designed to operate successively from the
lower to the higher order numeral wheels in
the respective direction of rotation. Ma-
chines of this class are in general patterned
after the basic invention_of Frank Stephen
Baldwin, set forth in United States Patent
No. 159,244, and are commonly known as
Baldwin type machines.

70
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In contrasting polyphase non-reversible

cycle machines with polyphase reversible
cycle machines, the following may be noted:
In order to insure the proper- succession
of the phases in a non-reversible cycle
machine employing reversible numeral
wheels, with or without reversible actuating

80

mechanism, special reversing mechanism, -

(usually reversing gears) is required, this
mechanism being either manually or auto-
matically controlled. A polyphase, non-
reversible cycle machine, whether it has re-
versing mechanism or not, requires the pro-
vision of a controlling member (usually non-
reversing) which prevents an interchange
in the order of succession. In addition to
this, if positive and negative registrations
are to be performed, the non-reversible cycle.
machine must employ a switch, either manu-
ally or automatically operated, to reverse the
numeral wheels or to change from and to
complemental registration, this switch not
being required in reversible cycle machines.
Turther, the tens carrying phase of the non-
reversible cycle machines is in itself not re-
versible, as the tens carry must always occur
from the lower order to the higher order.
numeral wheels, and not from higher order
to lower order, as would be the case if the
direction -of operation of the tens carrying
members were reversed. It is a peculiarity .
of the structure of these two types that the
reversible cycle may be converted into a non-.
reversible cycle, switch reversing machine

95

100

105

110

115

by a simple addition of parts, but that a non- 120

reversible ¢ycle machine, if it were to be con-
verted into reversible cycle, would require
such extensive alteration as fo lose its origi-.
nal identity. , ' .

The thres classifications herein set forth
are illustrated diagrammatically in figures
A, B and C of the drawings, wherein a circle

125

of 860° is used to represent one cycle of op- -

‘eration, the starting and stopping point be-

ing shown at the top of the circle.

130
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It is to be noted that the term cycle of
operation is used herein to include the idle
phase which precedes the ordinal actuation
phase in either direction of operation,
whereas in my co-pending application for

- patent Serial No. 529,426, it was found con-
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venient to use the term as limited to-the
active phases.

The present invention is shown as applied
to machines of the polyphase, reversible
cycle type. Although this disclosure sets
forth what is believed to be an advance in
the field of reversible cycle calculators, there
are many features of this invention which
are adaptable to machines nf other types.

In the accompanying drawings, illustrat-
ing the invention, the numeral 101- desig-
nates a drive shaft, which mey be rotated
continuously in one direction only or inter-
mittently in one direction only. It is imma-
terial whether this shaft is rotated by me-
chanical means electrically or otherwise
driven, or whether it is manually operated..
The invention includes in its preferable em-
bodiment. the use of a planetary gearing sys-
tem which is well adapted for reversal of the
drive of the machine and for the use of a
clutch for starting and releasing the drive.
In the drawings, the ratio of the gearing
between the drive shaft 101 and the select-
ing elements and carry elements of the ma-
chine is six to one, in either direction- of ro-
tation,-this ratio being subject to modifica-
tion as may be required. -

- The sun gear 102 of the planet system is

- loosely mounted upon the carry shaft 154

40

45

60

(1

of the machine, and is operatively connected
with the drive shaft 101, planet gears 103
(two being shown) meshing with said sun
gear and with annular, internally-tocthed
gear 105 of said system, the said planet gears
being supported upon diametric arm 104,

the latter being operatively connected to

the carry shaft 154 and thereby serving to
drive the machine, as will appear., '

Clutching and reversing. mechanism.

The annular gear 105 is supported by
spider 106, which is mounted to rotate on di-

-ametric arm sleeve 104/, the latter mounted

in bearings of the frame structure and en-
circling and rotating independently of carr
shbaft 154. The gear 105 is provided wit
circumferential teeth 107 (addition clutch
teeth); three of such teeth being shown,
spaced apart from each other by arcs of
120°, and which are engaged by means to be
stated for the purpose of locking the gear
105 against rotation whereby the actuating
elements of the machine are caused to be
rotated forwardly.

*.. The machine being at rest and the drive
shaft 101 rotating idly, the Planet gears 103
-will be caused by rotation of the sun gear to
rotate on their own axes without movement

a8

of revolition around the sun gear, the dia-
metric arm 104 thus remaining stationary
and the annular gear 105 being rotated op-
positely to the drive shaft 101. This is be-
cause the annular gear 105 is free to rotate,
whereas the inertia and friction of the en-
tire machine acts as a load upon the plan-
etary gear carrying arm 104 to hold the same
against rotation. ‘

It being desired to rotate the machine for-

70

75

wardly, as in the performance of addition, -

the annular gear 105 is held against rotation
by means to be described, whereby the ro-
tation of the sun gear will cause the planet
gears to revolve therearound inside of the

annular gear 105, the arm 104 moving with

the planet gears pivotally upon an axis co-
incident with that of the drive shaft.

Each of the planet gears carries a pinion
108 concentric therewith and meshing with
a gear 109 ‘(subtraction clutch gear), the

“latter being mounted to rotate upon 4 sleeve

formed on sun gear 102 and carrying fast

80

83

thereto the subtraction clutch member 110,

having radial teeth 110’. The machine being
at rest and the drive shaft 101 rotating
idly, the subtraction clutch member 110 will
be rotated in the same direction as the drive
shaft, but at a lesser speed. ’
It being desired to drive the machiné
reversely, as in the performance of sub-

traction, the subtraction clutch member

110 is engaged and held stationary by
a stop member to be described, there-
by, through the rotation of the sun gear,
acting upon the planet gears 103, caus-
ing the planet gear pinions to travel around
the gear 109, the movement of revolution:
around the sun gear of the planet gears be-
ing in this case reverse to the movement
thereof first desoribed. - ' o

_For the purpose of holding the ring gear
105 stationary in the performance of addi-
tion, or for holding the subtraction clutch
member 110. stationary as in theperform-
ance of subtraction, one member only is used,
namely the reversing clutch lever 111, piv-
oted to frame stud 112. This member may
be slightly flexible, if desired,” to reduce
shock -from inertia, although shown as a.
rigid member, sufficient flexibility being .

%0

95

100

105

110

us

elsewhere provided. The reversing clutch -

lever 111 has at one end portion thereof up-
er and lower arms, 113 and 114 respective-
v. the upper arm 118 having engagement
with the subtraction clutch:member 110 to
hold the same ctationary; or the lower arm
114 engaging the teeth 107 of the annular
gear 105, to %\01(_1 the latter stationary, lever

"111 forming the second member of the clutch

in each instance. This lever has three po-
sitions, one in its clutch engagement with
the ‘member 105, the second in its clutch
engagement with the member 110, and
the third being a neutral position, as shown.

120

125

130
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in Figure 3, wherein both members 105
and 110 are freely rotatible. A pawl de-
vice or click 115, pivoted at one.end to the
frame of the machine and engageable at its

other or free end with any one of three.

notches 117, formed in the lower end of a
downwardly extending arm 116 of lever 111
and so held by spring 119, is provided to
hold said lever in either of said three posi-
tions thereof. " v :

Upon movement of the reversing clutch
lever to add or to subtract position the ma-
chine would be ordinarily at once rotated in
one or the other direction, and the sudden
strain thereby thrown upon the imperfectly
engaged clutch would have a tendency to in-
juriously grind or wear the teeth.thereof.
To avoid this undue wearing or grinding
away of said teeth, the sun gear 102 is loose-
ly mounted upon the carry shaft 154, a
clutch hub or collar fast upon the operating
shaft 101 having a radial lug 101* which
when the motor is running 1idly is held
against one side of a radial bent lug 102° of
the hub of the sun gear by coiled spring
101>, having one end thereot secured to the
drive shaft 101 and its other end to said bent
lug 102=. -

When the ~lutch is engaged, and the sun
gear epcounters the load of the entire actu-
ating mechanism of the machine, spring 101°
will yield, allowing lug 101 to move through

" an arc of approximately 360°, to bring Iug

35

40

45

50

101* into engagement with the other side of
bent lug 102%, establishing a positive drive.

As a result, when the reversing clutch lever
is moved to add or to subtract position, the
upper or lower arm of the reversing clutch
lever will be first engaged with the teeth of
the addition clutch member or of the sub-
traction clutch member, but the machine

will not be thereby set into rotation, an in- -

terval of time sufficient for the lug 101* to
move through an arc of approximately 360°
to engage the other side of the bent lug 101*
intervening before rotation of the machine
is initiated, this interval being sufficient to
admit of full engagement of the teeth of the
upper or lower arm of the reversing clutch
lever with the teeth of the addition clutch
‘member or of the subtraction clutch mem-

‘ ber. - :

65

.60

In the event that the add key or the sub-
tract key is depressed to start a driving ac-
tion of the machine during the time that the

full-cycle stopping mechanism is operating

to stop the machine as hereinafter set forth,

there is a tendency toward confusion of op- p

eration, and the slight delay in picking up
the. drive of the machine resulting from the

said drive delaying means, in addition to its,

function just stated also extends.the time

~ afforded for the full-cycle stopping mecha-

nism to complete its operation before the
drive- of the machine is started, thereby

1,566,680 :

‘avoiding this confusion. Therefore, because

of the delay of the drive by the aforesaid

_means, other parts of the machine, provided

to prevent the confusion set forth, may be
timed to provide for an earlier setting of the
clutch mechanism by the depression of the
add or of the subtract key, following a stop-
page of the machine, thereby permitting the
machine to respond to more rapid operation
of the add and subtract keys and speeding
up the work.

Another advantage of the construction
set forth is that the drive shaft 101 may be
readily detached, as in changing electric mo-
tors. Still another advantage thereof is
that it provides for slight eccentricity of

the drive shaft 101 relative to the sun gear

102, as the latter must rotate concentrically
upon carry shaft 154, thereby eliminating
the need of perfect axial alignment of drive
shaft 101 with said sun gear. :

Add and subtract keys.

Means, now to be described, are provided
to throw the reversing clutch lever 111 from
its normal or neutral position into additive
position upon depression of the add key 120,
or into subtractive position upon depression
of the subtract key 121. = . '

The add key 120 and the substract key 121
are located at the right hand of the keyboard
of the machine, as shown in the plan view,
Figure 1. The stems of these keys pass
through the keyboar

ported in slots of bent lugs 122" of bracket

122, suitable means as shown being pro-

vided to limit the upward and downward
movements of the keys and spring being
provided to normally retain the keys in
raised position. _—

Means are provided whereby a rock shaft
125 will be rotated or rocked to one side or
the other by depression of the add or-of the
subtract key, and consisting of two links 123,
pivoted st their outer ends respectively by
studs 120" and 121’ to the stems of the add

-and of the subtract keys, and at their inner

ends pivoted together by stud 123’, the lat-
ter being embraced by slot 124’ of the upper
end of rock lever 124, fast upon rock shaft
125, extending transversely of the machine.
Upon depression of the add key the rock
lever 124 is rocked rearwardly, the subtract
key on the other hand in its depression rock-
ing said lever forwardly. _

In order that both the add and the sub-
tract keys may be prevented from being de-

toth 122* underlies the pivot stud 123’ and
gontacts therewith and blocks the resdltant
movement of said stud that would be conse-
quent upon the simultaneous depression of
both of the keys. In the separate operation
of said keys, the stud 123’ takes a path of
movement to one side or the other, parallel

plate and are sup- |

sed simultaneously, a stationary ridge or
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to one or the other of the inclined edges of
said ridge or tooth.

Means are provided whereby the add or
subtract keys arc prevented from being de-
presced during an operative portion of the
cycle of movement of the machine, said
means being adapted to permit either key to
be held down after depression thereof but
upon release of the key preventing the de-
pression of either key until the operative
cycle initiated by the depression of the key
has been completed.

For this purpose pawls 1212, one for each
key, are-pivoted intermediately of their ends
to bracket 122, the springs 122® thereof im-
pelling the ends 122° of the lower arms of
said pawls against cam 1229, the latter ro-
tating on the same axis as that of the crank
handle: gear 76 and being driven by said
gear, through engagement of pin 122¢ there-
of with one or the other of the opposite
faces 76" of a slot of the hub of the gear 76,
the other arms of the pawls being adapted
to move beneath lugs 120° and 121" of the
stems of the add and subtract keys. The
aforesaid slot is of width to space its oppo-
site faces 76’ sufficiently apart to allow a
limited amount of lost motion of the gear 76
in either direction before it engages said pin
to rotate the cam, for a reason to be now ex-
plained.

Whenever the machine is in normal or
full-cycle position, the cam 122¢ is in posi-
tion holding said arms of lock pawls 121*
from beneath said key stem lugs. Upon ro-
tation of the machine from normal or full-
cycle position, and the cam '122? rotating,
either of said pawls is permitted to move be-
neath the related key stem lug, if the latter
is in its raised position, thereby locking the

- key in its elevated position, the lost motion

allowed cam pin 122¢ before it has contact
with either face 76" of said slot providing

that the keys shall not be locked in raised

position until the registering operation is
started and that they shall not be released
until the registering operation is finished,
and that both keys shall be always unlocked
whenever the machine is in its normal or
full-cycle position. .

The rock shaft 125 rotates in bearings of
the framing and at the left end thereof is
provided with an arm 126, fast thereto and
having at its free end stud 127’ whereon is
pivotally mounted pawl 127 (coupling
pawl). Setting lever 128 rotates loosely

- upon the rock shaft 125, but is normally

an

locked to move with said rock shaft by en-
gagement of the free end of said coupling

-pawl with a notch 128’ of said lever. There-

fore upon depression of the add key, the

“rear end of the rsetting lever will be moved

63

downwardly, and when the subtract key is
operated said lever is moved upwardly, said
rear end of the setting lever having an open-

end slot 129 embracing a projection 130 of
the reversing clutch lever 111 and thereby
operating the latter. Normally the projec-
tion 130 is located midway between the
sides of the slot 129 of the setting lever, said
slot having a width suflicient to provide that
the said projection 130 shall be engaged to
move thereversing clutch- lever 111 only
during the final portion of the operation of
the add or of the subtract key, the reason
for this being hereinafter explained.

The reversing clutch lever will be oppo-

sitely actuated by the operation of the add
and subtract keys, to cause in the one case
one arm (addition clutch arm) thereof to
engage with one of the addition clutch teeth
107, thereby setting the machine in rotation
forwardly, and in the other case causing the
other arm (subtraction clutch arm) thereof

to engage with one of the teeth 110’ of the. &

subtraction clutch member 110, thereby set-
ting the machine in operation reversely.

“Means for releasing the drive.

Having described: the means whereby the
working devices of the machine are rotated

70
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forwardly or reversely, it now becomes .

necessary to describe means whereby .a re-

lease of the working devices may be effected
and the same stopped at the end of any

cycle of operation, i. e., at the conclusion"

of any additive or subtractive registration.

‘Reviewing briefly the features of the co-
pending Chase application Serial No. 529,-
426, for full-cycle stop for calculating ma-
chines, attention is first directed to Figure

100

2 of the said application and to Figure 3.of .

the. present application, wherein like parts
are numbered alike. - )
The crank arm 20 is fast upon a drive
shaft of the machine and rotates once com-
pletely in a counter-clockwise direction dur-
ing an additive registration, and once com-
pletely in a clockwise direction during a
subtractive registration. The link connec-
tion between the crank 20 and the rock lever
22 oscillates the latter to precisely the same

105

110

extent in both addition and subtraction.

The lever 81 is tripped by the pin ¢ of a

numeral wheel 13 in the carry movement of
the latter, and releases the stop element 25,
which, through its spring 26, is then moved
into position for engagement with the free
end 27 of rock lever 22. The stop element
25 being so released and engaged by said
rock levar, the rotation of the crank arm 20
from its normal dead center position causes
the arm 24, upon which part 25 is pivotally
monnted, to be moved forwardly upon ‘its
pivot 23 until it is arrested by engagement
with the cushion 29’ ofstop 29. During the
pivotal movement of the arm 24 the spring

or springs 28 of said arm will heceme ten-

sioned and will retard the movement ‘of the

parts and reduce the vibration consequent
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vupovn contact of the arm 24 with said stop,

at which time the crank arm 20 will be
checked in' additive full-cycle position, as
shown by full lines in Figure 3 of said co-
pending application, or in the subtractive
full-cycle position, as shown by the dotted
lines in the same figure, according to the

direction of rotation of the caleulating de-

10

13

vices.

This full-cycle stop mechanism operates
in response to certain movements of the
numeral wheels 13 hereinafter more fully
set forth under the heading of Operations
involving a transitional carry.

In the present machine, upon release of

- the add key 120 or the subtract key 121 it
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becomes necessary to release the drive and
to stop the working of the machine as
stated, and this same ffill-cycle stop mecha-
nism is available, if means be provided for
tripping the lever 31 in the same manner
that it is tripped by the pins ¢ of the nu-
meral wheels 18. For this purpose the set-
ting lever 128 (see Figures 14 and 20) has
a cam edge 131 (adding cam edge) used in
performing positive operations, and a cam
edge 132 (subtracting cam edge) used in
performing negative operations, either of
which edges may in the actuation of said
setting lever depress a roller 133 mounted
upon one end of a releasing lever 134, pivot-
ed at 124’ to the framing. The releasing
lever has at the rear end thereof stud 137,
whereon is pivotally mounted pawl 136 (re-
leasing pawl), the latter having stud 140
whereon is pivotally mounted pawl 149 (re-
storing pawl), spring 138 connecting an
arm of the releasing lever with an arm of
the restoring pawl and operating both of
said pawls, impelling the arm 150 of the
restoring pawl against stud 137 as a stop

- therefor, and impelling the enlarged head

of stud 140 against stopping edge 139 of the
releasing lever as a stop for the releasing
pawl 136, The function of the restoring

. pawl 149 will be hereinafter explained.

50
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Upon depression of the releasing lever
134, consequent upon depression of the add
key or of the subtract key, the lug 141 of
the pawl 136 of said lever will be depressed
to a position lower than lug 142 of lever 31
and lug 143 of the framing, said pawl there-
upon being pivotally moved by spring 138

" to bring the lug 141 to a’ position beneath

lugs 142 and 143, the enlarged head of stud

' 140 then contacting with stop edge 139 to

60
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limit the pawl movement in this direction.

Upon release of the add key or of the sub-

tract key as the case may be, the releasing

lever 134 will be moved upwardly by its
spring,-gided by frictional latch spring 167
as will be Hereinafter explained, these
springs being isuperior to the spring 33 of
lever:31, until the lug 141 contacts with stop
lug 143, the movement of the pawl 136 with

1,566,650

said lever (owing to contact of lug 141 with
lug 142) tripping the lever 31 and releasing
the stop element 25, preliminary to stopping
the machine at full-cycle position, the oper-
ation of the full-cycle stop being otherwise

‘as stated in said co-pending application.

 In the normal position of the parts, lug
141 is in front of the vertical edge of stop
lug 143, the function of this stop lug being
first to prevent lug 141 from passing be-
neath lug 142 at such times as lever 31 is
tripped by pins ¢ during hand operation of
the machine, at which time lug 141 is not
moved downwardly; and secondly to pro-
vide that lug 141 will not raise lug 142:an
excess distance under normal motor drive
operation. : ,

It is now necessary to provide means for
releasing the calculating mechanism from
the action of the motor drive before the stop
is effected, or before the arm 24 contacts
with the stop 29’. This release from the
driving means is effected by the restoration
of the reversing clutch lever 111 to normal
position, as will now be explained. ‘

The arm 24 is provided with an extension
144 on the opposite side of its pivot, said ex-
tension having at its free end & stud 145 en-

gaging a slot in the downward extension 116

of reversing clutch lever 111, said slot hav-
ing opposite lateral cam edges 147, converg-
ing upwardly, and an upper contracted por-
tion 146. As the arm 24 is moved in the
sequence of operations following any trip-
ping of the lever 31, the stud 145 of exten-
sion 144 will engage one or the other of the
cam edges 147, according to whether said
lever stands in addition clutch position or
substraction clutch . position, and will im-
mediately move the lever 111 back to normal
position, thereby allowing the calculating
mechanism to come to rest, with the motor
running idly, as hereinbefore explained.

Limiting the rebound.

As the arm 24 contacts with the stop 29
there will be a rebound of the mechanism,
made greater by the action of the springs
28, which rebound, while negligible in the

case of the manually operated machine, is 119

liable in the use of a motor drive to be such
that it will throw the rotary calculating
members out of the. full-cycle zone. Means
for controlling the rebound are therefore
provided as follows: .

The arm 24 of the full-cycle stop mecha-
nism is provided at its upper end with a pro-
jection 151, normally abutting against the

end of forward arm 152 of the restoring

pawl 149. Upon depression of the rear arm
of the releasm%llever 134 consequent upon
depression of the add key or of the sub-
tract key, the releasing pawl 136 and the
restoring pawl 149 will move downwardly
therewith and the forward arm 152 of the
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restoring pawl will move downwardly past
the projection 151 of the arm 24, the spring
138 then acting to move the releasing pawl
pivotally beneath the lug 142 and to move
the restering pawl bodily to bring its for-
ward arm 152 beneath said projection 151,
the enlarged head of the stud 140 then con-
tacting with stop edge 189 to limit the pawl
movement in this direction. Upon release
of the add key or of the subtract key, the
rear arm of the releasing lever will be moved

~upwardly, and the releasing pawl and the

restoring pawl moving upwardly therewith;

- the restoring pawl will be moved pivotally

15
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through engagement of its ‘arm 152 with
projection 151 of the arm 24, and the lug
141 of the releasing pawl will engage lug
142 of the lever 31 and thereby move and
trip said lever, said lug 141 at the end of
the movement ccntacting with the frame lug
143 and the lever 31 being held tripped. In
the tripping of the lever 81 the stop element
25 will be released and the arm 24 will Le
operated preliminary to stopping the ma-
chine at full cycle position, and said arm 24
moving away from restoring pawl 149, the
projection 151 of said arm will be disen-
gaged from the rear arm 152 of said pawl,
which will be returned to normal position
through its spring 138, and in such posi-
tion will be engaged by the projection 151
of said arm 24 in the return movement: of
the latter after lug 80 of part 25 passes be-
neath the raised forward end of lever 31.
As a consequence, the restoring pawl will be
moved bodily, and the releasing pawl will
be moved pivotally. against the tension of
its spring 138, to disengage its upper end
lug 141 from beneath the lug 142 of lever

31 and from beneath frame lug 143, thereby .

permitting the forward end of lever 31 to
Tall upon lug 30 of stop element 25, and the
sgring of the releasing lever acting to raise
the rear arm thereof a further step, to bring
its upper end lug 141 in front of the frame
lug 143 and in front of the lug 142 of the
lever 31. '

The rebound of the parts continuing un--

til crank arm 20 has passed through dead-
center position, stop element 25, still en-
gaged with the rock lever 22, will cause arm
24 to be moved again toward the stop 29,
the lug 30 now escaping from beneath the
lever 31, which latter will be returned: by
its spring to normal position. In said move-
ment of the parts the spring 28 will become
tensioned and may check the rebound with-
in this full-cycle stop position, but if it
does not, the second operation of the stop,
provided for as mbove set forth, will pre-
vent the parts from passing out of full-
cycle position. ' " T
It being understood that this reboun
causes the parts to be moved past normal
position, and is checked by the spring 28 or

-

by the means described, the spring 28 will
in either case return the parts to normal po-
sition, when lug 80 will engage the forward
end of lever 31 and the stop element 25 will
be raised from engagement with the free end
27 of rock lever 22. ‘
Means are also provided which will in-
sure the checking of the movement before
full-cycle position is reached upon a second
rebound. As the momentum of the parts in
this final rebound is comparatively slight,

7
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simple spring means may be used to check -

‘it. A cam 153 is fast upon the right-hand

end of the carry shaft 154, the latter keing
geared in one-to-one ratio with the driving
mechanism of the machine, and a lever 155

is mounted at one end thereof on the frame

and at its other end has a spring 156 acting
to hold roller 157 (located intermediately of
the lever) in contact with the cam. This
roller is in engagement with a middle de-’
pression or innermost point of the cam when
the parts are in normal position.

' As the carry shaft rotates in either direc-
tion in the operation of the machine the

-parts will' be moved from normal towards

full-cycle position and the roller 157 will

climb one -or the other side of the. cam,-

against the resistance of the spring 156,
which resistance ‘is sufficient to'chec}i{_ this
movement of the parts upon the final re-
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bound. The spring 156, of course, will also

in its action absorb fome of the energy of

the first rebound, thereby decreasing the en-

ergy of the second rebound. S
Counterbalance for the carry arms.

The carry. shaft 154 is provided with a
series of stepped carry arms, as shown in
Figure 6, these carry arms being function-
ally equivalent to those described in the
above-mentioned application 4926,043.. The
weigl.t of these carry arms is thrown upon
one or the other side of the axis of the

-carry shaft in the operation of the machine.

In order to counterbalance the weight of

‘these carry ‘arms a cam would be theoret-

ically shaped as in Figure 12, being adapt-
ed to cause the roller 157 to climb the cam
whenever said ‘carry arms are falling and
assisted by the force of gravity, and to cause
said roller to fall toward the center of the
cam whenever said carry arms are being

raised against the force of gravity.. As .

practically applied in this machine, the cam
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158 for checking the second rebound has

been suitably modified - to provide - this
counterbalancing action, being shaped as in
Figure 13. ‘ . -

~In laying out the curve of the cam 153
the following three factors are taken into
consideration, namely, first the counterbal-
ancing of the eccentric weight of the carry
arms;

tension on the roller 157 as it travels from

sécond, the variation -of the spring
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the lowest to the highest point of the cam
and vice versa, to thereby maintain a per-
fect balance throughout a complete rotation,
. and third, the checking of the second re-
bound as just described to stop-or locate the
operating means of the machine in normal
position. .. . o :
Counterweights are commonly .used for
counterbalancing . purposes, but are objec-

tionable, especially in the case of a motor:

drive machine, in that they acqire too much
- inertia of motion. P RV
Provision for quick-stroke :.opemtz‘"o'm_ -
* Tn view of the fact.that the driving mech-
anism of the machine may stand normally
anywhere between the two extreme full-cycle
positions, the crank arm 20 may be so lo-
‘cated at the time the add key or the sub-
tract key is depressed that it will move an

appreciable distance through the full-cycle

zone before coming to dea&-center position,

during which movement, if the key were
released by the operator, stop element 25.

would drop into engagement with rock lever
92 and would bring about a stoppage of the
machine before the ‘
started. .

. To avoid »this‘ﬂob];ectionable x"esul.t',: ;i;_'.bell .

Jever 158 (%ick stroke latch lever) is ful-
crumed to ¢ ,
159, and the forward end of the releasing
lever 134 is provided with ‘a tooth 162, a
~ lug 163 upon the upper end of the lever
'158 normally engaging the vertical edge of
said tooth and being so held by spring 160.
Upon depression of the add key or the sub-
treet key and consequent operation of the

releaging lever 134, the tooth 162 will rise

above said lug, the latter thereupon bein
moved beneath the lower edge of said toot
by spring 160, until stopped by pin 161, the
lever 158 now acting to hold the releasing
lever 134 against retractive or return move-
ment, in case of the release of the key, so

. that lever 31 will not be tripped st this time.
" As the rock lever 22 reaches its extreme:
forward position during an adding or & sub- -

.

tracting registration, the Jower arm 164.of

the bell lever 158 (quick strokelatch lever) -

is engaged thereby and said lever is actuated
to withdraw the lug 163 thereof from. be-

neath tooth 162 of the-releasing lever and-
drive said lug against inclined or cam: edge .
168 of latch 165 (frictional latch), thereby -

moving said latch downwardly and tension-

ing latch spring 167 and withdrawing the

_stop lug 170 of said latch slightly from the
lower edge of the tooth 162, the -continued
movement of the lever 158 causing the lu

163 -thereof to engage reversely incline

edge 169 of said latch, this spring-tensioned
frictional engagement holding the lever 158
against return movement. As a result of
this holding inoverative of the bell lever

operative cycle' had ed he :
. . e 167 ‘and 135 tends alsor torcentralize

e left side of the framing at

1,566,6p0

158; it is prevented from reenga%ing_ benedth
the lower edge of tooth 162 of the releasing

lever, which would have the objectionable o

result of preventing the lever 134 from being
retracted, thereby preventing the stoppage
of the machine at the proper time, g

. Therefore the bell lever (quick stroke

: .'la-tch- lever) 158, by holding the releasing

Jever 184 in operated position, insures that .

the operative cycle of the machine shall be :

completed, said lever 158 being then ren-"-
dered inoperative by being withdrawn and’ -
frictionally held as stated, until the add key
or the subfract key is released. .. S
" The tensioning of the latch- spring 167.:
(frictional latch spring{ as stated provides .
spring power to aid re :
135 to operate releasing lever 134, upon re- *
lease of the add key or the subtract key, to
trip the lever 31 as hereinbefore stated. By
this means energy from the -driving ‘motor
.issutilized to restore the releasing lever 184 ..
and unlatch the lever 31, permitting the
spring 135 of the releasing lever.to be very
light,-and ‘thereby lightening the action or
touch of the add and subtract keys. It is teo
be noted here that the action of these t:igjrilbxgs

. . e set- ©
ting lever 128, through the action of the
roller 183.of the'releasing lever. .- -~ -
"It has been previously explained that upon -
release . of  the key, the consequent - rise of -
the rear end of the releasing lever will cause
the bent upper end lug 141 of the pawl 136
to engage the lower edge of frame lug 143
as a stop, and in the consequent depression
of the forward end of the releasing lever -
the tooth 162 thereof will not fall sufficiently
to quite touch stop lug 170 of the pawl 165, .
‘thereby maintaining the frictional engage-:
‘ment of said pawl with the lug 163 of bell
/lever 158, so.that the latter will not be re- «
turned to pormal position until the releasing -

-Jever 134 is retuined to normal position, the

last named action taking place as previously -
explained and bringing about a location of
satd upper end lug 141 of pawl 136-in front
of the frame lug 143. If the bell lever 158
(quick stroke latch lever). weré released too
soon, .the spring 33 might. overpower: the -
.sg’ring 185-0f the releasing lever and allow
the forward end of lever 31 to move down-
ward too soon, thereby Jlosing .the stop. for -
the first’ rebound, previously explained. " - .

In machines of the present type positive
totals are registered normally, w{emas nega-
tive totals are registered as complementary
numbers. For example, if the numeral !
wheels stand at zero and 6 is added asa posi-
“tive number, 6 will be registered on a num-
eral wheel. On the other hand, if 6 is sub-
tracted, the units numeral wheel will register -
4 and all higher numeral wheels will register 138

easing lever-spring

 Operations involving a transitional carry.
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" positive value.registration and showin
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9 as far as the carry mechanism will operate.
The effect of the subtraction of 1 from suc-
cessive higher orders, ad infinitum, is that
a carry will be lost. Conversely, after a

‘negative registration, as for instance with

the units wheel standing at 4 and 999 in the
higher wheels, a positive registration suc-
ceeding, as for instance if 8 were added, a
forward carry action would occur, the nu-
meral wheels changing from negative to
2
in the units wheel, with all of the higher
wheels registering 0. Here again a carry
registration is lost between the higher order
numeral wheels, : :

Both of the above-stated examples, one in-

~volving a change from positive to negative

value and the other a change from negative
to positive value, are herein termed tran-
sitional carry operations. Whenever such

an operation occurs in this machine the lever

31 is tripped by the pin ¢ or the pin 45, as
explained in the before-mentioned co-pend-
ing application, and the full-cycle stop
mechanism is brought into operation, the
operation of the machine being concluded
at this time even though the operator main-
tain finger pressure on the add or the sub-
tract key, and requiring that the key be re-
leased and again depressed if it is desired

* to continue the operation of the machine in
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the same direction.

In order that the operation of the machine
shail be so concluded at this time, the fol-
lowing means are provided: ‘

Coupling pawl 127 is provided with an
arm 1272, the free end of which lies normally
adjacent the left-hand end of rock shaft
125 and so remains during the depression of
the add or subtract key. Upon forward
movement of the arm 24 of the full-cycle
stop means aforesaid, pin 24’ thereof en-

‘gages said arm 127* of the coupling pawl,

and simultaneously stud 145 thereof acts to
centralize reversing clutch lever 111, which
in turn slightly moves setting lever 128
toward its centralized position, this in turn
moving coupling pawl therewith and im-
parting a very slight upward movement to
the add or subtract key against pressure

of the finger of the operator,* withdraw-.
ing of the coupling pawl 127 from notch.

128" of the setting lever immediately fol-
lowing and the partially raised key being

released and being free to resume its fully

depressed position under finger pressure.
The machine automatically stops at this
time however, and the slight upward kick

given the key serves as a signal for the’

release thereof. The coupling pawl being
withdrawn as stated from the notch of the
setting lever, the latter is at once released
and returned to normal centralized position,

‘spring 128% 135 and 167 contributing to

this end, and the full-cycle stopping mecha-

. The

o

nism bringing the machine to rest, as will be
obvious. -

The restoration of the add or of the sub-
tract kel); to normal position by its spring
serves, through the connecting parts, to cen-
tralize the coupling pawl, so that it may
a%:zin engage notch 128’ of setting lever 128,
whereupon the mechanism is ready to oper-
ate in response to another stroke of the add
or subtract key. Whenever arm 24 operates
add and subtract keys being previously re-

.\"
2

T0

™

leased and in normal: position, coupling pawl -

127 merely moves out of and back into en-

fagement with notch 128’ of the setting

ever. - '
The arrest of the operation of the machine

80

in response to a transitional carrying oper- -

ation serves  several purposes, as will be
described under heading Operation.

Yieldable drive member.

In the event that the operating mechanism
of the machine becomes locked in any man-
ner to thereby lock the carry shaft 154
against rotation, the following clip clutch
means will avold damage to any of the
mechanism, and serves a%so as a shock ab-
sorber to provide for a slight slippage when-
ever the machine is suddenly started or
brought to a stop, thereby greatly relieving
the strain on the mechanism and providing
a smoother and quieter operating machine.
Planetary gears 103 and planetary pin-

ions 108 are carried around the axis of carry -

shaft 154 upon diametric arm 104, fast to
sleeve 104’, the latter upon the left-hand

95
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end of said carry shaft and passing through

the left side frame of the machine. The op-

posite end of this sleeve has a diametric arm .

181, provided at its free ends with perfora-
tion= within which fit lugs 182 of the driving
friction disk 177, whereby the sleeve and
said disk have fast connection to rotate with
each other. The driving friction disk 177
is pressed against driven friction disk 178 b

spring 179 mounted upon the carry shaft
154, a washer 180 and a cross-pin 180" of
said shaft limiting the movement of said
spring outwardly from the friction disks.
riven friction disk 178 is formed as an

enlarged integral part of the extreme left-

105
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hand carry arm of the machine, said carry .

arm in earlier applications herein referred
to serving merely as a support for the carry

dogs j. ) )

%he tension of the spring 179 is adjustable
to vary-the frictional engagement of the two
disks 177 and 178, by means of cams 183
and 184 upon the driving disk 177, against
which bear the free ends of the spring 179,
the cam 184 having a series.of notches 185
and the related end of the spring 179 having

.a tooth 186 adapted to snap-into any one

of said notches, the said adjustment being
accowplished by withdrawing the tooth 186

120
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from one of the notches 185 and moving said
spring pivotally upon the carry shaft 154 to
engage any other of said notches. -

While nérmally operable by the motor
drive connection with the carry shaft, as has
been stated, it will be noted that the ma-
chine herein described is adapted for the re-
tention of the reversible, manually operable
crank of the earlier machines, of this type,
as an optional operating device. The pres-
ent invention requires no setting means ad-
justable preliminary to operation of the re-
versible erank or of the add key or subtract
key. . ' ,

: Operation.

Manipulation of the add key or the sub-

- tract key provides for the operation of the

20

25
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machine in the performance of any arith-
metical calculation based on addition, sub-
traction, multiplication, division or develop-
ments of these fundamental operations, such
as square roots, cube roots, etc. These keys
are depressed and immediately released for
single cycle operations such as addition and
subtraction. For multiple cycle operations
cuch as multiplication and division, etc., the
proper key may be held depressed for several
cycles. 'The operation may be the same as
with a hand crank machine, except that the
depression of the add key and the subtract
key is substituted for forward and backward
crank rotation respectively, and except that

. in division the automatic stopping of the
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machine in response to a transitional carry

provides for the automatic determination of:
. quotient digits.

In performing the latter
operation, with the dividend on numeral
wheels 13 and the divisor properly placed
on the keyboard, depress the subtract key
and hold it until the machine stops. Then
touch the add key for on additive cycle,
upon the completion of which the mac ine
again stops, whether the key is released or
pot. Then shift the carriage one space to
the left and repeat the operation for the next
quotient digit, ete. Obviously, division may.
also be accomplished as in hand operation,

by the estimating method, the subtract key -

being released after a number of cycles of
operation which will leave the remainder
less than the divisor. In actual practice it
is of advantage to combine the two methods
of operation, such quotient figures as may
readily be estimated being registered by the
corresponding method, and those which are

not instantly apparent to the operator being -

. determined ~automatically; whereby eac

an

quotient figure is registered with the least
loss of time, and the individual capacity of
the operator, whatever that may be, is fully
utilized. The stopping of the machine in re-

" gponse to a transitional carry is also of value

in operations other than division, as it may

1,566,650

serve as a sigmil to show that the capacity

© of the machine has been exceéded.

The use of two keys, the add key for posi-
tive operations and the subtract key for
negative operations, is of great advantage,
being equivalent as to result attained to the
use of the reversible, manually operable

‘crank of the said earlier machines, it being

gbssible by the use of these keys to change
rom positive to negative operations and
vice versa without manipulating any setting
means whatever, which is especially desir-
able in the well-known multiplication short
cuts, where products are obtained by a com-
bination of positive and negative calcula-
tions. . '

I claim:— :

1. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, driv-
ing means including a motor, and clutch
means operable to initiate and effect trans-
mission of movement from said motor di-
rectly from said clutch to a reversible mem-
ber of said actuating means.

2. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, driv-
ing ‘means including a motor, and trans-
mission mechanism between said motor and
said actuating means, including a rotary

clutch and reversing unit operable by a sin-’

le manual stroke to determine and initiate
orward or reverse movement of said actu-
ating means.

3. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation and
including differential selecting members,
driving means including a motor and trans-
mission mechanism between said motor and
said differential members, including a rotary
clutch and reversing unit operable by a sin-
gle manual stroke to determine and initiate
forward or reverse movement of said actu-
ating means. ‘

4. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, driv-
ing means including a motor, clutch means

_operable to effect transmission of movement
-from said driving means to said actuating

means, and cushion means directly operable
upon said reversible actuating means to
check the momentum thereof when saia
clutch is released. .

5. In a calculating machine, the combina-
tion with reversible numeral wheels, select-
ing mechanism, means for registering upon
said numeral wheels amounts set up by said
selecting mechanism, including having a re-
versible cycle of operation, and drivin
means including a motor, of means for di-

viding an amount registered upon said
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wheels by an amount set up by said select-
ing mechanism, including means controlled
by the numeral wheels for automatically
stopping the machine to determine a quo-
tient figure. ‘

6. In a calculating machine, the combina-
tion with reversible numeral wheels, select-
ing mechanism, means for registering upon
said numeral wheels amounts set up by said
selecting mechanism, including an operating
device, and actuators having a reversible
cycle of operation, and means cooperating

- with said registering means to register a

1

20

25

quotient figure and a remainder by a single
continuous operation of the machine through
a number of cycles, said operating device

being selectively manipulable to determine-

said number, of alternative means for auto-
matically determining said quotient figure
upon passage of said numeral wheels from
positive to negative registration,

7. In a calculating machine, the combina-
tion with reversible numeral wheels, select-

ing mechanism, means for registering upou

said numeral wheels amounts set up by said
selecting mechanism, including an operating
device and actuators having a reversible

" cycle of operation, and means_cooperating

30
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with said registering means to register a quo-
tient figure and a remainder by a single con-
tinuous operation of the machine through a
number of cycles, including stop means op-
erable upon manual release of said operating
device, of alternative means for determining
the registration of said quotient figure, in-

cluding a stop controlling device operable .

independently of the release of the operating
device. ' -
8. In a calculating machine, numeral
wheels, reversible actuating means therefor

- comprising ' rotary elements, motor-driven

45

5C

6
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means for operating said actuating means in -

either direction comprising transmission
means and means for controﬁing the action
of said actuating means, said last-named
means having a direction of movement in-
variable with relation to the cycle of move-
ment of the actuating means and including
an oscillatory member, driven by one of said
rotary elements, and alternative rotary
hand operating means for said actuating
means, independent of said motor-driven
means. o S

9. In a. calculating, machine, numeral
wheels, means adapted to actuate said wheels
to register positive or negative values, a’de-
vice selectively operable to determine & posi-
tive or a negative registration and to initiate
the actuation, and means to determine the
number of cycles of operation and to stop
the actuating means in full-cycle position by

* manual release of the operating device.

10. In a calculating machine, reversible
numeral wheels, reversible rotary actuating
means therefor having an invariably t11m

i

cycle of operation, driving means includin

a motor, transmission means between sairgl
motor and said actuating means, and means
selectively operable by a single: manual

stroke to determine and initiate forward or 7
reverse transmission and to determine the.

Cax

-
-]

number of cycles of forward or reverse . -

operation.

11. In a calculating mdchine,v‘i-ev'ersible

numeral wheels, reversible rotary actuating 7

means therefor having an invariably timed

cycle of operation, driving means including -

a motor, transmission means between said
. | » . -
motor and said actuating meens, means se-

‘lectively operable by a single manual stroke
to determine and initiate forward or reverse

transmission and to' determine the number
of cycles: of forward or reverse operation,

‘and - alternative hand operating means for

the machine, including a crank handle
adapted for operative connection with
actuating means. : :
12. In a calculating machine, numeral
wheels, means adapted to actuate said wheels
to register positive or negative ‘values, one-

o

said -

way driving means for said ‘actuating means, -
and manually adjustable 'means acting.to .
establish a driving connection with the actu- -

ating means and to correlate the members
of the driving and actuating means to effect
positive or negative actuation of said wheels

during a plurality of cycles of operation, in--

cluding an operating device adapted for 2

single selective operation to accomplish both
.functions. S ‘ :

| )
13. In_a calculating machine, numeral
wheels adapted to register pesitive or nega-

“tive values, actuating means therefor, full-

cycle stop means for said actuating means in-
cluding & member provided with a shoulder,
a member movable into the path of said
shoulder, manually operable freely retract-
able positive and negative operation keys,
and means adapted to hold ‘the movable
member out of contacting position until the
positive or the negative value key is released.
" 14. In. a calculating machine, numeral
wheels adapted to register positive or nega-

‘tive values, actuating means therefor, full-

cycle stop means including a member having
fixed driving connection with said actuating
means and provided with a shoulder, a
spring-tensioned member adapted to move

into contact with said first-named member.
and into engagement with the shoulder:

thereof at a point in its movement corre-

=
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110

118

[

sponding to the operative full-cycle position -

of the actuating means, and manually oper-

able freely retractable positive and negative _

operation keys having connéction with said
spring-tensioned member and each adapted

to hold the same out of contacting position

until the key is released. L
15. In a_calculating machine, reversible
numeral wheels, reversible actuating mech-

1%

100 -
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o .
anism therefor, a continuously running mo-
tor, a clutching and reversing transmission
mechanism between said motor and said ac-
tuating means; and means operable by a sin-
gle selective. manual stroke to determine
and effect forward or reverse operation of

" said transmission mechanism continuously
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throughout any selected number of cycles of
operation. _
16. In a calculating machine,. reversible

numeral wheels, reversible actuating mech-

anism therefor, driving mechanism includ-
ing a member rotating- continuously in one
direction, transmission mechanism between
said driving member and seid actuating
means, and means operable by a single se-
lective manual stroke to determine and effect
forward or reverse operation of said trans-
mission mechanism continuously through-
out one or more cycles of operation.

17. In a calculating machine, reversible
numeral wheels, reversible actuating mech-
anism therefor including differential select-
ing members, driving mechanism including
a membe1 rotating continuously in_ one di-
rection, transmission mechanism between
said driving member and said differential
members, and means operable by a single se-
lective manual stroke to determine and effect
forward or reverse operation of said trans-
mission mechanism contintously ' through-
out one or more ¢ycles of operation.

18. In a calculating machine, reversible:
numeral wheels, reversible actuating mech-
anism therefor, a driving member operating
in one direction only, transmission mech-
anism between said driving member and said
actuating means including a gear, and means
operable by a single selective manual stroke
to control the action of said gear and thereby
determine and effect forward -or reverse
transmission continuously throughout one
or more cycles of operation. o

19. In a calculating machine, reversible
numeral . wheels, reversible actuating mech-

.anism . therefor, a continuously running

motor, a clutching and reversing transmis-
sion_mechanism, and means including & plu-
rality of manually operable members and a
pivoted clutch and direction control member
common thereto, operable by a single selective
manual stroke to control said transmission-

‘thechanism’. and thereby initiate and effect

forward or reverse actuation of said wheels.
~20. In a calculating machine, reversible

numeral wheels, reversible actuating mecha-

- nism_therefor including differential select-

60

ing members, & continuously running motor;
a clutching ' and -reversing - transmission
mechanism éi)etween said motor. and said ac-
tuating mechanism, and means including a
plurality of manually operable members and-
a pivoted control member common thereto,
operable by a single selective manual stroke
to control said transmission mechanism and

1,566,650

thereby initiate and effect forward or reverse
actuation of said wheels. '

21. In a calculating machine, reversible
numeral wheels, reversible actuating mecha-
nism therefor, a continuously running mo-
tor, a clutching and reversing transmission
mechanism, and means including a plurality
of manually operable members and a piv-
oted clutch and direction control member
common thereto, operable by a single selec-

tive manual stroke to control said transmis-

sion mechanism and thereby initiate and
effect forward or reverse actuation of said
wheels through one or more cycles of oper-
ation. . ‘

22. In a calculating machine, reversible
numeral wheels, reversible actuating mecha-
nism therefor including differential selecting
members, a continuously running motor, a
clutching and-reversing transmission mecha-
nism between said motor and said actuating
mechanism, and means including a plurality
of manually operable members and a pivoted
control member common thereto, operable
by a single selective manual stroke to con-
trol said transmission mechanism and there-
by initiate and effect forward or reverse ac-

70
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tuation of said wheels through one or more -

cycles of operation.

23. In a calculating machine, reversible
numeral wheels, actuating means therefor,
driving means including a motor, clutch
means operable to initiate and effect trans-
mission of movement from said motor for-
wardly or reversely to said actuating means,
including a selectively settable member, and
means operable by a single selective manual
stroke to set said member and to determine
the number of cycles of operation.

24. In a calculating machine, reversible
numeral wheels, actuating means therefor,
driving means including a motor, clutch
means operable to initiate and effect trans-

‘mission -of movement from said motor for-

wardly or reversely to said actuating means,

including a selectively settable member, a

key operzble to set said member for for-
ward rotation, a key operable to set said
member for reverse rotation, and means op-
erable to release the clutch upon manusal re-
lease of either-key. - =

25. In a calculating machine, reversible
numeral wheels, reversible actuating means
therefor, driving means including a motor,
operating’ means including a forward rota-
tion key and a reverse rotation key, and
clutch means engaged to transmit movement

from said motor forwardly or reversely to-
-said actuating means by the depression of

either the forward rotation key or the re-
verse rotation key and adapted in normal
operation to remain engaged so long as
either key is held depressecf S
26..In a calculating machine, reversible
numeral wheels, reversible actuating means
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therefor, driving means including a motor,
clutch means operable to initiate and effect
transmission of movement from said motor
forwardly or reversely to said actuatin

mean$, a key operable to set said clutch ang

- to determine forward rotation, a key oper-
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o including & selectively settable mem

able to set said clutch and to determine re-
verse rotation, and means operable to release
the clutch upon manual release of either key.

27. In a calculating machine, reversible
numeral wheels, actuating means therefor,
driving means including a motor, clutch
means operable to initiate and eflect trans-
mission of movement from said motor for-
wardly or reversely to said actuating means,
means operable to set said clutch and to de-
termine forward or reverse rotation, in-
cluding a forward rotation key, a reverse
rotation key and members operable to met
the clutch during the depression of either
key, and means operable to release the clutch
upon manuel release of either key.

98, In a caleulating machine, reversible
numeral wheels, actuating mechanism there-
for, driving means including a motor, a
clutching and reversing transmission mecha-
nism between said motor and said actuating
means, operating means including a forward
rotation key, a reverse rotation key and
members operable to adjust said transmis-
sion mechanism by direct impulse of either
key to determine the direction and thereafter
to initiate the movement and means oper-
able to release the clutch upon manual re-
lease of either key.

99, In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, 'a

motor, & clutching and reversing transmis-

sion mechanism between said motor and said
actuating means, and means operable by a
single selective operative stroke to control
said transmission mechanism-and thereby
initiate and effect positive or negative caleu-
lations.

- 80. In a calculating machine, reversible
numeral wheels, actuating means therefor,
driving means, and means to establish a
driving connection with the actuating means,
including a pivoted member, a reciprocatory
key engageable with said member at one side
of the pivot thereof to initiate and effect
transmission of movement forwardly to said
actuating means, and a reciprocatory key
engageable with said member at the other
side of the pivot thereof to initiate and ef-
fect transmission of movement. reversely to
said actuating means. :

31. In a calculating machine, reversible
numeral wheels, -actuating means therefor,
driving means including a motor, clutph
means operable to initiate and effect: trans-
mission ‘of movement from said motor for-
wardly of reversely to said-actuatin%g:ea 8,

, and

18

opefating means includin, 8 key adapted to

set said clutch member for forward actua-
member for reverse actuation.

32. In a calculating machine, reversible
numeral wheels, reversible rotary actvatin
mechanism therefor . comprising ordina
registration members, carry members and a
common member adapted to impart con-
tinuous movement thereto, means for driv-
ing said common membér continuously in
either direction throughout a cycle of opera-
tion, and control means including a key
operable to determine and initiate the for-
ward drive, and a key operable to determine
and initiate the reverse drive.

33. In a calculating machine, numeral
wheels, actuating means therefor including

tion, and a key adapted to set said clutch

70

%

reversible rotary members, and means for -

imparting to said members one or more
cycles of continuous forward or reverse ro-
tation, including a motor rotatable in a sin-

86

gle direction and control devices including -

a key operable to initiate the drive and de-
termine forward rotation and a key oper-

80

able to initiate the drive and determine re-

verse rotation.
34. In a calculating machine, reversible
numeral wheels, actuating means therefor

" having & reversible, cycle of operation, driv-

ing means including a motor, a clutch be-
tween said motor and said actuating means,
means for engaging the clutch, and means

for releasing the clutch at the end of an

operative cycle, said clutch engaging means

95

100

being operable during any part of a cycle -

to determine the action of the clutch releas
ing means. '

35. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, driv-
ing means including a motor, a clutch be-
tween said motcr and said actuating means,
means for engaging the clutch, and means
including a normalgr restrained member for
releasin{g the clutch at the end of an opera-
tive cycle, said clutch engaging means being
operable during any part of a cycle to re-
lease said normally restrained member.

36. In a calculating - machine, numeral
wheels, means adapted to actuate said wheels
to register positive or negative values, driv-
ing means including a motor, a clutch be-
tween said motor and said actuating means,
operating means therefor including a posi-
tive registration key and a negative regis-
tration key, means operable to retract a de-
pressed key immediately upon its manual
release, means governed zy either key in the
retraction thereof for stopping the actuating
means, and means for preventing depres-
sion of s key during the operative portion
of the cycle of the actuating means.

37. In & calculating machine, numeral
wheels; means adapted to actuate said wheels
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- to. register positive or negative values, driv-
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ing ‘means including a motor, a clutch be-
tween said motor and said actuating means,
means for engaging the clutch including a

ositive registration key and a negative reg-
istration key, means operable to vetract a
depressed key immediately dpon its manual
release, means governed by either key in the
retraction thereof for releasing the cluich

and for stopping the actuating means, and

means for preventing depression of a key
during the operative portion of the cycle of

‘the actuating means.

38. In a calculating machine, numeral

wheels, reversible actuating means therefor,.

and means including a plurality of keys se-
lectively operable by a single manual move-

ment to initiate and effect continuous for-'

ward or reverse movement of said actnating
means through a selected number of cycles
of operation. '

39. In ‘a_calculating machine, numeral
wheels, reversible actuating means therefor,

driving means including a motor, means in-

cluding a plurality of keys selectively oper-

“able to initiate and effect transmission of

movement forwardly or reversely from the
motor to the actuating means, and means
timed by the manual release of said keys
for_stopping the actuating means in full

cycle position.

40. In a calculating machine, numeral
wheels, means adapted to actuate said wheels
to register positive or negative values, driv-
ing means including a motor, means includ-
ing posifive and negative operation keys
adapted by a single movement to effect con-
tinuous transmission of movement from said
motor to said actuating means through a
variable number of cycles of operation, and
means for stopping the actuating means in

‘full-cycle position upon manual release. of

either of said keys.

" 41. In a calculating machine, numeral

50

- wheels, actuating means adapted ‘to register

positive and. negative values upon said
wheels, driving means including a motor,
means for effecting transmission of move-
ment from the motor to the actuating means,
including a positive value key, a negative
value key, and a lever operable by either key
from a fulerum upon the other key to effect
the transmission. : ' -

42. In a calculating machine, numeral
wheels, actuating means adapted to register

positive and negative values upon said

wheels, driving means including a motor, .
means for effecting transmission of move-

ment from the motor to the actuating means,
including & positive value key, & negative
value key and a lever ogerable by either key
from a fulerum upon t ) i
the transmission, and means for preventing
simultaneous depression of 'said keys.

43. In & calculating machine, reversible

e other key ‘to effect -
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numeral wheels, reversible actuating means
therefor, driving means including a con-
tinuously rotating motor, , transmission
means between said motor and said actuat-
ing means including a selective clutch man-
ually operable to determine the direction of
rotation of said actuating means and to
initiate the movement thereof in either direc-
tion. . :

44, In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor rotatable
in a single direction, and clutch ineans be-
tween said motor and said actuating means
adapted for selective manual operation to
initiate and effect transmission of movement
from said driving means forwardly or re-
versely to said actuating means. »

45. In a calculating machine, numeral
wheels, reversible actuating means therefor
including -differential selecting members,
driving means including a motor rotatable
in a single direction, and clutch means be-
tween said motor and said differential mem-
bers adapted for selective manual operation
to initiate and effect transmission of move-
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" ment from said driving means forwardly or

reversely to said actuating means.

46. In a calculating machine, numeral
wheels, reversible actuating means therefor; 95
driving means including a motor rotatable -
in a single direction, clutch means operable
to. initiate and effect transmission of move-
ment from said driving means forwardly or
reversely to said actuating means, and 19
means for manually effecting the clutch and
determining the direction of movement, m-
cluding a member operable to effect said
clutch and determine said forward move-
ment, and a member operable to effect said 100
clutch and determine said reverse movement.

47. In a calculating machine, numeral-
wheels, reversible actuating means therefor,
driving means including two rotating ele-
ments and ‘a motor, and means selectively 110
engageable with either of said elements to
initiatc and effect transmission of move-
ment from said driving means forwardly or
reversely to said actuating means. ,

48. In a calculating machine, numeral 118
wheels, reversible actuating means therefor,
driving means including oppositely rotat-
ing elements and a motor, and means selec-
tively engageable with either of said ele-
ments to initiate and effect transmission of 120
movement from said driving means for-

wardly or reversely to said actuating means.’

7’49, In a calculating machine, numeral .

wheels, reversible actuating means therefor, _

driving means including two rotating ele- 1%
ments and a motor, and means engageable
with either of said elements to initiate and
effect transmission. of movement from said
driving  meens forwardly or reversely to

said actuating means, a member operable to 130
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effect the engagement with one of said ele-
thents, and a member operable to eftect the
engagement with the other element.

50. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor and dif-
ferential gearing connected therewith in-
cluding two rotating elements, and positive
stop means engageable with either of said
elements to etfect forward or reverse move-
ment of said actuating means.

51. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor and dif-

ferential gearing connected therewith in-

cluding oppositely rotating elements, and
positive stop means engzageable with either
of said elements to effect forward or reverse
movement of said actuating means.

52. In a calculating machine; numeral
wheels, reversible actuating meaas therefor,
driving means including a motor and dif-
ferential gearing connected therewith in-
cluding two rotating elements, and a pivot-

25ed lever positively engageable with either

30

of said elements to stop the same and effect
forward or reverse movement of said actuat-
ing means. -

58. In a calculating machine, numeral
wheels, reversible actuating means therefor,

driving means including a motor and dif-,

ferential gearing connected therewith - in-
cluding two rotating elements, and a pivoted

lever positively engageable with either of

35
40
45
5
56

60

‘actusting mesns at the end of said cycle.

said elements to stop the same and effect
forward or reverse movement of said actuat-
ing means, and means for seiting said lever
in position engaging either element or in
neutral disengaged position. _

54. In a calculating machine, “numeral
wheels, reversible actuating means therefor,
driving means including a motor and dif-
ferential gearing connected therewith in-
cluding two rotating elements, positive stop
means engageable with either of said ele-
ments to effect forward or reverse movement

‘of said -actuating means, and means for re-

leasing the stop selectively at the end of one
or more cycles of operation. '
"~ 55. In . a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor and dif-

ferential gearing connected therewith in-

cluding two rotating-elements, positive stop

means-engageable with either of said ele-
ments to effect forward or reverse movement

of said actuating means, and means adapted
to be :set-at any portion of an operative
cycle to release the drive and to stop the

56. In' a calculating machine, numeral

wheels, reversible actuating means therefor,

. driving means including a motor and dif-

ferential gearing connected therewith in-

cliding a driving element, direction-con-

‘one of said reversible rotary elements.

15

trolling elements and a driven element, and

_means. engageable with either of said con-

trolling elements to effect forward or reverse
movement of said actuating means, the driv-
ing ratio of said driving and driven ele-
ments being substantially the same in for-
ward and reverse rotation. ‘

57. In a calculating machine, numeral
wheels, reversible actuating means therefor,

‘driving means including a motor and

planetary gearing connected therewith in-
cluding normally rotating elements, and

key operated stop means selectively engage-

able with said elements to effect transmis-
sion of movement from said motor for-
wardly or reversely to said actuating means.

58. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, - clutch. means
selectively settable to effect transmission of
movement from said -driving means for-

80

wardly or reversely to said actuating means,

freely retractable operating means selec-
tively operable to set said clutch, and
means for restoring said clutch to normal
disengaged position upon manual release of

‘the operating means.

59. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means set-
table to effect transmission of movement
from said driving means to said actuating

90

means, freely retractable operating means. .

operable to set said clutch, and means for
restoring said clutch to normal disengaged
position, including a latch and an element
normally restrained thereby and tripped by
the operating means in the retractive move-
ment thereof, o

60. In a calculating machine, numeral.
wheels, reversible actuating means therefor
comprising rotary elements, driving means
including a motor, clutch means selectively
operable to effect transmission of movement
from said driving means forwardly or re-
versely to-said actuating means, and means
for releasing the clutch, having a direction
of movement invariable with relation to the
cycle of movement of the actuating means
and-including an oscillatory member driven
by one of"said reversible rotary elements.

€1. In a calculating - machine, numeral
wheels, reversible actuating means therefor
comprising rotary elements, driving means
including a motor, clutch means selectively

from said driving means forwardly or

reversely to said actuating means, and means
for releasing the clutch and thereafter stop-

" ping the actuating means in full-cycle posi-

tion, said means having a direction of move-
ment invariable with relation to the cycle
of movement of the actuating medns and in-
cluding an oscillatory member, driven b
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operable to effect transmission of movement = -
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62. In' a calculating rhachine, numeral

~wheels, actuating means therefor comprising.
rotary elements, driving means including a;

motor, clutch means operable to effect trans-

mission of movement from said driving.

means to said actuating means, and recip-

rocatory means for releasing the clutch in--

cluding an oscillatory member in fixed driv-

ing connection with one of said rotary ele-

ments, a normally restrained element mov-

~ able into the path of said oscillatory mem-

ber, and means for tripping said restrained

- element. » .

16

63. In a calculating machine, numeral
wheels, actuating means therefor comprising
rotary elements, driving means including a
motor, clutch means operable to effect trans-
mission of movement from said driving
means to said actuating means, a device

' operable to effect said clutch, and recipro-
catory means for releasing the clutch upon .
. return of the operating de

vice to inactive

" " position, said means including an oscillatory

"~ 30

40

* ber .operable to enga

member in fixed driving connection with one
of said rotary elements, a mnormally re-
strained element movable into the path of

said oscillatory member, and means for trip-

ping said restrained element. _

64. In a calculatihg machine, numeral
wheels, reversible actuating means-therefor,
driving means including a plurality of clutch
elements and a motor, and means engageable

with one of said elements to initiate and.
effect transmission of movement forwardly.
and with another of said elements to initiate -

and effect transmission of movement reverse-

ly from seid driving means to said actuating

means. . L
685. In a calculating machine, numeral
wheels, reversible actuating means therefor,

driving means including a plurality of clutch

elements and' a motor, and operating means
including a member operable to engage one
of said elements to initiate and effect trans-
mission of movement forwardly, and a mem-
- another of said ele-

~ ments to initiate and effect transmission of
. movement reversely from said driving means

55

- to said actuating means.

66. In" a caleulating maéhine, -numeral
wheels, reversible actuating n-eans therefor,

driving means including a plurality of dif- abl eil
“said driving means to said actuating means,

ferential rotary elements and a motor, and

‘means engageable with one of said elements

to initiate and effect transmission of move-
ment forwardly and with another of said ele-
ments to initiate and effect transmission of
movement reversely from said driving mean:
to said actuating means.

.

67. In a calculating machine, .numeral

- wheels, reversible. actuating means therefor,

driving means including a plurality of dif-
ferential rotary elements and a motor, and
operating means including a member oper-
able to engage one of said elements to initiate

1,808,050

and effect transmission of movement for-

wardly, and a member operable to engage

sanother of said elements to initiate and effect

transmission of movement reversely from
said driving means to said actuating means.

70

68, In a calculating machine, numeral = -
wheels, reversible actuating means therefor, =

driving means including a motor and dif-
ferential gearing connected therewith includ-
ing a plurality of normally rotating ele-
ments, and-positive stop means engageable
with one of said elements to effect transmis-

.sion .of movement forwardly and with an-

other of said elements to effect’ transmission
of movement reversely from said driving
means to said actuating means. -
'69. In ‘s calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor and- dif-
ferential gearing connected therewith includ-
ing a -plurality of normally rotating ele-
ments; and- a pivoted lever positively en-
gageable with one of said elements to stop
the same and effect forward movement, and
engageable with another élement to stop the
same and effect reverse
actuating means, .

~ 70. In a calculating machine, humera.l-
wheels, reversible actuating means therefor;
driving means including a motor and dif-!

ferential gearing connected therewith includ-
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movement of said

ing a plurality of normally rotating ele- .
ments, a pivoted lever positively engageable -

with one of said elements to stop the same
and effect forward movement, and engage-
able with another element to stop the same
and effect reverse movement of said actuat-

100

ing means, and means for setting said lever -

in position engaging either -element or in
neutral diserigaged position. o

108

71. In a calculating machine, nu‘qie_rd 5
wheels, ‘actuating means therefor, driving,

means' for said actuating means including a:

motor, and a lost ‘motion connection inter-

d in said driving means and comprising
'mpendentli rotatable parts provided :Vll% '

contact: members-and a spring tending to
hold said members out: o?drivingg contact.

72. In & calculating machine, - numeral
wheels, actuating means therefor, driving
means including & motor, clutch means oper-
able to effect transmission of movement from

and a lost motion connection inte: ed in
said driving means and comprising inde-

10
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pendently rotatable parts provided with con- .

tact members and a spring acting to hold -
‘said members out of driving contact while -
said clutch is released. o

78. In 'a calculating . machine, numeéral
wheels, actuating means. therefor, . d-rivxtréﬁ
meéans including a motor, positive clu

means  operable to: effect transmission of
movement from eaid driving means to said

188

actuating means, and means for delaying .
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- said transmission after the clutch has been

B

engaged.
74. In a calculating machine, numeral
wheels, actuating means therefor, driving

means including a motor, clutch means oper-

able to effect transmission of movement from
said driving means to said actuating means,
and means for releasing the clutch as said
actuating means pass through normal stop-

+ 10 ping position means for gradually checking
~ the momentum of said actuating means upon

release of said clutch, and for returning the
same to normal position. -
75. In- a calculating machine, numeral

15 wheels, reversible actuating means therefor,

driving means including a motor, clutch
means operable to effect transmissién of
movement from said driving means to said
actuating means, means for releasing the

20 clutch as said actuating means pass through

.normal stopping position and means for

- gradually checking thé momentum of said -

actuating means upon release of said clutch,
and for returning the same to normal posi-

25 tion. -

76. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, a freely retracta-
ble operating member, and means whereby

30 sdid member may be manually operated to

initiate a registration upon said wheels and '

manually released to terminate a registra-
tion, in combination with means. operable to
arrest the actuating means and terminate a

35 registration while said member is in oper-

40

45

50
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ative position.

77. In a calculating machine, numeral
wheels, means for actuating said wheels to
register positive or negative values, driving
means including a motor, freely retractable
positive and negative actuation keys. and
means whereby either: key may be manually
operated to initiate a registration upon said
wheels and manually released to terminate
a registration, in combination with means
operable to arrest the actuating means and
terminate a registration while either key is
in operative position.

78. In a calenlating machine, numeral
wheels, means for actuating said wheels to

register positive or negative values, driving’

means including a motor, full-cycle stop
means for said actuating means, a key man-

_ ually operable to initiate transmission of.
movement from said motor to said actuating

means, control means acting to operate said
stop upon manual release of said key, and
means independent: of said key- for operat-
ing said. stop, said control means. being
adapted to -allow operation of the stop by
said independent means while the key is ih
operative position. - '

79. In a calculating machine, numeral

‘wheels, actuating means therefor, driving .

means including a motor, and means for

determining one or more cycles of operation’

of said actuating means, including a man-
ually operable device and an independently
movable operating member normally cou-
pled thereto, and means for automatically
uncoupling the operating device from the
operating member.

70

80. In a calculating machine, numeral -

wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement. from said driving means for-

‘wardly or reversely to said actuating means,

a freely retractable device manually oper-
able to initiate said transmission and to
determine the direction of movement, and
means for stopping forward or reverse
movement of the actuating means in full-

cycle position, including a device invaria- -

bly operable in the stopping operation to
release the clutch. - :

81. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, and
means for determining one or more cycles
of forward or reverse operation, including
a key manually operable to intitiate the ac-
tuation and manually releasable. to termi-
nate the actuation.
. 82. In a calculating machine, reversible
numeral ‘wheels, actuating means therefor
having a reversible cycle of operation, means
for determining one or more cycles of for-
ward or reverse operation in the perform-
ance of the four rules calculations, and au-
tomatically operating stop devices adapted
for optional use to facilitate the perform-
ance of certain of the four rules calculations.

83. In a calculating machine, reversible
numeral wheels, actuating - means therefor

L{]

84

‘95

105

having a reversible cycle of operation, means -

for determining one or more cycles of for-
ward or reverse operation in the perform-
ance of the four rules calculations, includ-
ing means for stopping the actuating means
in full-cycle position and means for con-
trolling said stopping means, and alterna-
tive automatic control means for said stop-
ping means adapted for optional use to
facilitate the performance of certain of the
four rules calculations. ' :

84. In a calculating machine, reversible

110

115

numeral wheels, actuating means therefor -

having a reversible cycle of operation, and
means for determining one or more cycles of
forward or reverse actuation, including a

-manually operable device, an independent-

ly ‘movable operating member normally
coupled thereto, and means for automati-
cally uncoupling the operating device from
the. operating member. -

.85. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, driv-
ing means including a motor, clutch means
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operable to effect transmission of movement
from said driving means to said actuating

means, and means for stopping the actuat-

ing means, including a plurality of inde-
pendent stop controlling devices and a de-
vice invariably operable in the stopping op-
eration to release the clutch. =~ S
-86. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means selectively operable to effect trans-
mission of movement from said driving
means forwardly or reversely to said ac-
tuating means, and means for stopping the
forward or reverse movement of the actuat-

ing means, including a device invariably op- .

erable in the stopping operation to release
the clutch. : _ o
87. In a calculating machine, numeral

‘wheels, actuating means therefor, driving

means including a motor, clutch means-se-
lectively operable to initiate and eflect trans-
mission of movement from said driving
means forwardly or reversely to said actuat-
ing’ means, and means for stopping the ac-
tuating means, including a member oper-
able by a single movement to release said
clutch 'and thereafter to effect the stop.

88. In a calculating ‘machine, numeral
wheels. actuating means therefor, driving
means including & motor, clutch méans op-
erable to initiate and effect transmission of
movement from said driving means to said
actuating means, and means for stopping
the actuating means, including a normally
restrained element and means for releasing
said element to effect the stop upon release
of said clutch. '

89. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement
from said driving means to said actuating
means, a device operable to effect said
clutch, and means for stopping the actuating
means, including a normally restrained ele-
ment and spring means for releasing said
element tpon return of the operating de-
vice to inactive position,

90. Tn a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch

means selectively operable to effect trans-

mission of movement from said -driving
means forwardly or reversely to said ac-
tuating means, means selectively operable to
effect forward or reverse operation of said

clutch, and means for stopping the forward

or reverse movement of the actuating means,
includine s normally restrained element and
means for releasing said element “1pon re-

turn of the operating means to inactive po--

sition. ‘ .
91. In a calculating machine, numeral
wheels, reversible actuating means theﬁ“efor,

!

- driving means including a motor,

ing means, means

1,566,650

driving means including a motor, clutch

means selectively operable to effect transmis-
sion of movement from said driving means
forwardly “or - reversely to said actuating
means, means selectively operable to effect

and means for stopping

cluding a normally restraired element and
means for releasing said element upon re-
turn of the operating means to inactive po-
sition, including a spring-impelled tripping

element and a cam_element engaging the
‘tripping element and having operative con--

nection with said operating means..
92, In a calculating machine, numeral
wheels, reversible actuating means’ therefor,

means selectively operable to effect transmis-

sion of movement from said driving means.

forwardly or reversely to said actuating
means, means. selectivély operable to effect
forward or reverse operation of said clutch,
and means for stopping -the - actuating
means, including a member similarly ac-
tuated during  forward or reverse move-

70

forward or reverse operation of said clutch, . -
the forward or re: -

‘verse movement of the actuating means, in-

75

80

clutch ..

85

ment of the actuating means, a normally..

restrained element movable into the path of
said member, and means for releasing: said
element upon. return. of the operating means
to inactive position. ' '

93. In g calculating mﬁchine, numeral

wheels, reversible actuating means therefor,’

driving means .inclpding a motor, clatch
means selectively operable to-effect trans-
mission of movement from said driving
means forwardly or reversely to said actusat-
selectively operable to
effect forward or reverse operation of said
clutch, and means for stopping the actuat-
ing means, including a rock lever having
operative connection with the actuating
means, a normally restrained element mov-
able into the path of said rock lever, and
means for releasing said element upon re-
turn of the operating means'to inactive po-
sition. o
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100

105
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94. Tn a calculating machine, numeral .

wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement

from said driving:means to said actuating

means, means operable to effect said clutch,
and means for stopping the actuating means,
including a normally restrained element and
means for releasing said element upon re-
turn of the operating means to inactive po-
sition, including a normally restrained pawl,

and_means for releasing said pawl and for-
holding it under a second restraint whilethe .

operating means remaing in sctive position.

95. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor,*clutch means op-
erable to effect transmission of mevement
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from said driving means to said actuat-
ing means, means operable to effect said
cluteh, and means for stopping the actuat-
ing means, including a normally restrained
element and means for releasing said ele-
ment upon return of the operating means
to inactive position, including a lever, a
normally restrained pawl mounted thereon,
a cam element having operating connection

with the operating means and engaging said’

lever to release said pawl and hold it un-
der a second restraint while the operating
means remains in active position.

96. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement
from said driving means to said actuating
means, a device operable to effect said
clutch, and means for stopping the actuat-
ing means, including a member operable
by said actuating means at a variable speed,
a normally restrained element movable in-
to the path of said member, and means for
releasing said element upon return of the
operating device to inactive position and
for engaging the same with said member
as the latter passes through a low speed
position.

97. In a calculating machine, numeral
wheels, actuating means therefor including
a shaft, driving means including a motor,

“clutch means operable to effect transmission

of movement from said driving means to
said actuating means, a device operable to
effect said clutch, and means for stopping
the actuating means, including a crank arm
upon said shaft, a rock-lever having op-
erative connection with said arm, a normai-
ly restrained element movable into the path
of said rock-lever, and means for releasing

said element upon return of the operating

device to inactive position and for engaging
the same with said rock-lever as the crank
arm approximates dead-center position.
98. In a calculating machine, numeral
wheels, actuating means therefor including
a shaft and members rotatably mounted
thereon and having their center of gravity
eccentric of said shaft, driving means in-
clading a motor, clutch means operable to
effect transmission of movement from said
driving mears to said actuating means, and
means for checking the  momentum of the
actuating means upon release of said clutch,

-adapted also to:counterbalance the eccen-

tric weight of said members.

99. In -a calculating machine, numeral

wheels, actuating means therefor including
a shaft and members rotatably mounted
thereon and having their center of gravity

‘eccentric of said shaft, driving means in-

cluding a motor, clutch means operable to
effect. transmission of movement from said
driving means to said actuating means, and

h R =)

spring means for checking the momentum
of the actuating means upon release of said
clutch, adapted also to counterbalance the
eccentric weight of said members.

100. In a calculating machine, number
wheels. actuating means therefor including
a shaft and members rotatably mounted
thereon and having their center of gravity
eccentric of said shaft, driving means in-
cluding a motor,-clutch means operable to
etfect transmission of ihovement from said
driving means to said actuating means, and

means comprising a cam and a spring-.

pressed lever cooperating therewith for
checking the momentum of the actuating
means upon release of said clutch, adapte

0

75

80

also to counterbalance the eccentric weight

of said members.

101. In a caleulating machine, numeral
wheels, actuating means therefor including
reversible rotary elements, driving means
including a motor, clutch means operable to
effect transmission. of movement from said
driving means to said actuating means, and
a member driven by one of said reversible
rotary .elements and operative in an invari-
able direction to release the clutch.

102. In a calculating machine, numeral
wheels, actuating means therefor including
reversible rotary elements, a motor, cluich-
ing and reversing means between said motor

and said actuating means, and means for '

stopping said actuating means in full-cycle
position, including a member fast to one of
said reversible rotary elements and having
an invariable stopping movement. -

108. In a caleulating machine, numeral
wheels. actuating means therefor having a
reversible cycle of operation and including
reversible rotary elements, a motor, clutch-
ing and reversing means between said motor
and said actuating means, and means for
stopping said actuating means in full-cycle
position, including a member fast to one of
said reversible rotary elements and having
an invariable stopping movement.

104. In a calculating machine, numeral
wheels, actuating means therefor compris-
ing rotary elements, driving means includ-
ing a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, and recip-
rocatory means for checking the momentum
of said actuating means upon release of
said clutch, said means including an oscil-
latory member in fixed driving connection
with one of said rotary elements, and a-de-
vice for checking the oscillatory movement
of said member.

105. In a calcvlating machine, numeral
wheels, reversible actuating means therefor
comprising rotary elements, driving means
including a motor, clutch means operable to
effect transmission of movement from said
driving means forwardly or reversely to
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said actuating means, and means for check-
ing the momentum of said actuating means
upon release of said clutch, said means hav-
ing a direction of movement invariable with
relation to the cycle of movement of the ac-
tuating means and including an oscillatory
member in fixed driving connection with one
of said rotary elements, and a device for
checking the ‘oscillatory movement of said
member.

108. In a calculating machine, numeral
wheels, actuating means therefor compris-
ing rotary elements, driving means includ-
ing a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, and recipro-
catory means for stopping the actuating
means in full-cycle position upon release
of said clutch, said means including an os-

cillatory member in fizxed driving connection

with one of said rotary elememnts.

107. In s calculating machine, numeral
wheels, actuating means therefor compris-
ing votary elements, driving means includ-
ing a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, and recipro-
catory means for retarding and thereafter
stopping the actuating means in full-cycle
position upon release of said cluteh; said
means including an oscillatory member in
fixed driving connection with one of said ro-
tary elements.

108. Tn a caleulating machine, numeral
wheels, reversible actuating means_there-
for comprising rotary elements, driving
means including: a motor, clutch means op-
erable to effect transmission of movement
from said driving means forwardly or re-
versely to said actuating means, and means
for retarding and thereafter stopping the
actuating means in full-cycle position upon
release of said clutch, sald means having a
direction of movement invariable with re-
lation to the cycle of movement of the actu-
ating means and including an oscillatory
member in fixed driving connection with one
of said rotary elements. B

109. In a calculating machine, numeral
wheels, actuating means therefor compris-
ing rotary elements, driving means includ-
ing a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, and recipro-
catory means for stopping the. actuating
means in full-cycle position upon welease of
said clutch, said means including: an oscilla-
tory member in fixed driving connection
with one of said rotary elements, a nor-
mally restrained element movable into the
path of said oscillatory member, and means

for tripIping said restrained element.

65

110. In a calculating machine, numeral
wheels, actuating means therefor compris-
ing rotary elements, driving means includ-

1,666,680

ing a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, a device op-
erable to effect said clutch, and reciprocatory
means for stopping the actuating means In
full-cycle position upon return of the oper-
ating device to inactive position, said means
including an oscillatory member in fixed
driving connection with one of said rotary
elements, a normally restrained element
movable into the path of said oscillatory
member, and means for tripping said re-
strained ¢lement.

111. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement
from said driving means to said actuating
means, and means for stopping said actu-
ating means upon release of said clutch, in-
cluding . positive stop means adapted to
prevent continued movement in one direc-
tion and to allow 2 rebound and means for
cheeking the rebound of the parts following
the action of the positive stop means.

112. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means for-
wardly or reversely to said actuating means.
and means for stopping said actuating
means upon release of said clutch, including
positive stop means adapted to prevent con-
tinued movement in either original direction
and to allow a rebound and means for check-
ing the rebound of the parts following the
action of the positive stop means.

113. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement
from said driving means to said actuating
means, and means for stopping the actuat-
ing means, including a normally restrained
element and means comprising a spring en-
ergized by the action of said motor for re-
leasing said-element to effect the stop upon
release of said clutch. -~

114. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said
actuating means, and means for stopping
said actuating means upon release of said
clutch, adapted to allow movement of the
actuating means beyond normal position of
rest but to prevent movement in either di-
rection into active position.

115. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said
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actuating means, and means for stopping said
actuating means upon release of said clutch,

“adapted to stop the actuating means suc-

cessively in a plurality of full-cycle posi-
tions. : : '
116. In a calculating machine, numeral
wheels, reversible actuating reans therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said

actnating means, means for stopping said

actuating means when said clutch is re-

leased, and means for automatically veleas- .

ing the actuating means from the stopping
means. : .

117. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means op-
erable to effect transmission of movement
from said driving means to said actuating
means, means for retarding said actuating
means when said clutch 1s released, and

means for automatically rendering said re-

* tarding micans inoperative after the actuat-
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ing means has been prevented thereby from
passing into active position. :

118. In a calculating machine, numeral
wheels, actuating means therefor having a
zone of idle movement, driving means. in-
cluding a motor, clutch means operable to
effect transmission of movement from said
driving means to said actuating means, and
means for interrupting the motion of said
actuating meang when the clutch is released,
adapted to prevent passage thereof into ac-
tive position and to retard movement there-
of, the retarding action continuing during a
movement of said actuating means of greater
extent than that provide(tlj by the limits of
the idle zone. : ‘ '

119. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said
actuating means, and means for stopping
said actuating means upon release of said
clutch, adapted to interrupt the movement
of the actuating -means in either of two in-
active positions and to restore the same to
a common normal position. :

120. In a calculgting machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said
actuating means, and means for stoppin
said actnating means upon. release of sai

_clutch, adapted to confine the actuating

means between two inactive positions and
to stop the same in: an intermediate normal
position,

121. In a ‘caléulating machine, numeral"

wheels, reversible actuating means therefor,
driving means including a motor; clutch
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means operable to effect transmission of

movement from said- driving means to said .

actuating means, means for stopping said
actuating means upon release of said clutch,
adapted to stop the actuating means succes-

sively in a plurality of inactive positions,.

and automatic means for releasing the actu-
ating means from said stop. o

122. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, clutch
means operable to effect transmission of
movement from said driving means to said
actuating means, means for stopping said
actuating means upon release of said clutch,
adapted to confine the actuating means be-
tween two inactive positions, and automatic
means for releasing the actuating means
from said stop. _

123. In a calculating machine, numeral
wheels, reversible actuating means therefor
including a shaft, driving means including
a motor, clutch means operable to effect
transmission of movement from said driv-

ing means to said - actuating means, and

means for stopping said actudting means up-
on release of said clutch, including a crank

“arm upon said shaft, a rock-lever having

operative connection with said arm, and a
member engageable with said rock-lever in
a given position thereof, with the crank arm
at either side of dead-center position.

70

(]

85.

124. In a calculating machine, numeral

wheels, reversible actuating means therefor
including a shaft, driving means including

et

6o

a motor, clutch means operable to effect -

transmission of movement from said driv-
ing means to said actuating means, and
means for stopping said actuating means up-
on release of said clutch, including a crank

arm upon said shaft, a rock-lever having
operative connection with said arm, and a

member engageable with said rock-lever suc-

cessively in a given position thereof, with

the crank arm successively at the one end
at the other side of dead-center position.
125. In a calculating machine, numeral
wheels, reversible actuating means therefor
including a shaft, driving means including
a motor, clutch means operable to effect
transmission of movement from said driv-
ing means to said actuating means, means
for stopping said actuating means upon re-
lease of said clutch, inclugin a crank-arm-
upon said shaft, a rock-lever having opera-
tive connection with said arm, and a member
engageable with said rock-lever successweli);
in a given ition thereof, with the cran
arm successively at the one and at the other

side of dead-center position, and .automatic

means for releasing the actuating means
from said stop. : '

126. In a calculating machine, numeral
wheels, actuating means therefor including

& shaft, driving means including a motor,
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clutch means operable to effect transmission
of movement from said driving means to
said actuating means, a device operable to
effect said clutch, and means for stopping
said actuating means, including a crank-
arm upon said shaft, a rock-lever having
operative connection with said arm, and a

, normally restrained member releasable up-

10

on release of said operating device to stop
said rock-lever successively in a given posi-

. tion thereof, with the crank-arm successive}f'
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at the one and at the other side of dea
center position. )

127. Tn a calculating machine, numeral
wheels, actuating means therefor including
a shaft, driving means including -a motor,
clutch means operable to effect transmission
of movement from said driving means to
said actuating means, a device operable to
effect said clutch, means for stopping said
actuating means, including a crank-arm up-
on said shaft, a rock-lever having operative
connectiori with said arm, and a normally
restrained member releasable upon release of
said operating device to stop said rock-lever
successively in a given position thereof, with
the crank-arm successively at the one and
at the other side of dead-center position, and
means for restoring said member to normal
restrained position after the second stop-
ping of the rock-lever. : ’

1928. In a calculating machine, numeral
wheels, reversible actuating means therefor
comprising rotary elements, driving means
including a2 motor, clutch means operable to
effect transmission of movement from said

driving means to said actuating means, and

means including an . oscillatory member,
driven by one of said rotary elements, for

stopping said actuating means upon release

of said clutch, adapted to stop the actuating
means successively in a plurality of inactive
positions. o

129. In a calculating machine, numeral

‘wheels, reversible actuating means therefor

- comprising rotary elements, driving means

" 50

including a motor, clutch means operable to
effect transmisison of movement from said
driving means to said actuating means, and
means for ‘stopping ‘said actuating means
upon release of said clutch, adapted to con-

. fine the actuating means between two inac-

o
&
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tive positions, and having a direction of
movement invariable “with relation to the
cycle of movement of the actuating means
and including an oscillatory member driven
by one of said rotary elements. :

130. In a calculating machine, numeral
wheels, reversible actuating means therefor
comprising rotary elements, driving means
including a motor, clutch means operable
to effect transmission of movement from

- said driving means to said actuating means,

and means for stopping said

actuating

1,566,650

means upon release of said clutch, adapted
to confine the actuating means between two
inactive positions and to retard movement
thereof, said means having a direction of
movement invariable with relation to the
cycle of movement of the actuating means
and including an oscillatory member driven
by one of said rotary elements. -

181. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means oper-
able to effect transmission of movement from
said driving means to said actuating means,
and means for stopping said actuating means
upon release of sald clutch, including means
adapted to stop the actuating means succes-
sively in a plurality of inactive positions,
means for releasing the stopping means, and
means for checking the rebound of the parts
following said release.

132. In a calculating machine, numeral
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wheels, actuating means therefor including a

shaft and members rotatably mounted there-
on and having their center of gravity eccen-
tric of said shaft, driving means including
a motor, clutch means operable to effect
transmission of movement from said driving
means to said actuating means, and means
for stopping said actuating means upon re-
lease of said clutch, including means adapt-
ed to stop the actuating means successively
in a plurality of inactive positions, means
for releasing the stopping means, and cam
means for checking the rebound of the parts

8(

0i

following said release, adapted also to coun- .

terbalance the eccentric weight of said actu-
ating members.

1383. In a calculating machine, numeral
wheels, reversible actuating means there-
for, hand operating means for said actuating
means, alternative driving means including-a

It

I

motor, clutch means operable to effect trans- .

mission of movement from said motor to
said actuating means, means for stopping
said actuating means when said clutch is re-

‘leased, and means- for automatically releas-

ing the actuating means from the stopping
means. : ‘

184. In a calculating machine, numeral
wheels, reversible actuating means therefor,
hand operating means for said actuating
mens, alternative. driving means including a

motor, clutch means operable to effect trans-

mission of movement from said motor to said
actuating means, means. for stopping said
actuating means upon release of said clutch,

- -adapted to stop the actuating meansg suc-

cessively in a plurality of inactive positions,
and automatic means for releasing the actu-
ating means from said stop. :
185, In a calculating machine, numeral
wheels, reversible actuating means there-
for, hand operating means for said actuating
means, alternative driving means including

L
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a motor; clutch means operable to effect

" transmission of movement from said motor
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to said actuating means, means for stopping
said actuating means upon release of said
clutch, adapted to confine the actuating
means between two inactive positions, and
automatic means for releasing the actuating

-means from said stop.

136. In a calculating machine, numeral
wheels, reversible actuating means there-
for including a shaft, hand operating means
for said actuating means, alternative driv-
ing means including a motor, clutch means
operable to effect transmission of movement
from said motor to said actuating means,

means for stopping said actuating' means

upon release of said clutch, including a crank
arm upon said shaft, a rock-lever having
operative connection with said arm, and a
member engageable with said rock lever suc-
cessively in a given position thereof, with the
crank arm successively at the one and at the
other side of dead-center position, and auto-
matic means for releasing the actuating
means from said stop. .

137. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, an
operating device for said actuating means,
and means for stopping the actuating means,
including control members operable by a
registering movement of said numeral
wheels and control members operable by said
operating device. _

138. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, an
operating device for said actuating means,
and means for stopping the actuating means,
including a normally restrained element,
means controlled by a registering movement
of the numeral wheels for tripping said ele-
ment, and means controlled by said operat-
ing device for tripping said element.

139. In a calculating machine, numeral

wheels, actuating means. therefor including
carry timing elements upon said wheels, an
operating device for said actuating means,
and means for stopping the actuating means,
including control members operable by one

- of said timing elements and control members
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operable by said operating device.
140. In a calculating machine, numeral
wheels, actuating means therefor including

carry timing elements upon said wheels, an.

operating device. for said actuating means,
and means for stopping the actuating means,
including control members operable by one
of said timing elements and control mem-
bers operable by said operating device to
effect the stop at the end of a cycle of opera-
tion.- S

141, In a calculating machine, reversible
numeral wheels, actuating means therefor

having a reversible cycle of opcration, carry
mechanism " between . each two adjacent
wheels, an operating device for said actuat-
ing means, means for stopping the actuating
means upon passage of the highest order
numeral wheel forwardly to or reversely
from zero position, and means controlled by
said operating member independently of the
numeral wheel for operating said stopping
means. : ' '

'142. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation; carry
mechanism between - each two adjacent
wheels, an operating device for said actuat-
ing means, means for stopping the actuating
means including a normally restrained ele-
ment, means for tripping said element upon
passage of the highest order numeral wheel
forwardly to or réversely from zero posi-
tion, and means controlled by said operating
deviee independently of the numeral wheels
for tripping 'said element.

. 143. In a calculating machine, numeral
wheels, actuating means therefor, an operat-
ing device for. said actuating means, means
for stopping the actuating means, means for
operating said stopping means upon given
registering movement of a numeral wheel,
means controlled by the operating device for
releasing the stopping means automatically,

and means for bringing the stopping means

into action upon return of said operating
device to inactive position:

144. In a calculating machine, numeral
wheels, actuating means therefor, an operat-
ing device for said actuating means, means
for stopping the actuating means including
a normally restrained element, means con-
trolled by a registering movement of the
numeral wheels for tripping said element;
means controiled by the operating device
for relatching said element automatically,
and means for tripping said element upon
return of said operating device to inactive

~position,

145. In a calculating machine, numeral
wheels, actuating means therefor including
rotary elements, an operating device for
said actuating means, and reciprocatory
means for stopping the actuating means,
including an oscillatory member driven by
one of said rotary elements, control members
operable by a registering movement of said

numeral wheels and control members oper-

ablé by said operating device.
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146. In a calculating machine, numeral -

wheels, actuating means therefor including
rotary elements, an operating device for said
actuating means, and reciprocatory means
for retarding and thereafter stopping the
actuating means, including an oscillatory

member driven by one of said rotary ele--
ments, control members operable by a regis-
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tering moffenient of said numeral wh,eelé and

(c,ioni_:rol members operable by said operating
evice. : :

147. In a caleulating machine,.numei'al
wheels, actuating means therefor_including

rotary elements, an operating device for .

said actuating means, and reciprocatory

means for stopping the actuating means, in-_

cluding an oscillatory member driven by one
of said rotary elements, a normally re-
strained element rhovable into the path' of
said oscillatory member, members operable
by a registering movement of said numeral
wheels to trip said restrained element and
members operable by said operating device
to trip said restrained element. : -

148. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, an
operating device for said actuating means,
and means for retarding and thereafter stop-
ping forward or reverse movement of the
actuating means, including a control mem-
ber operable by a registering movement of
said numeral wheels and control members
operable by said operating device.

149. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, an
operating device for said actuating means,
and means for retarding and thereafter
stopping forward or reverse movement of
the actuating means, including a normally
restrained element, a member operable by
a registering movement of said numeral

a member operable by said operating device
to trip said restrained element. ~

150. In' a calculating machine, numeral
wheels, registering means therefor including
an operating device and digit selecting mem-
bers reversely operable to actuate the num-
eral wheels forwardly or reversely, means
for stopping the registering means in full-
cycle position, ‘'means for operating said

‘stopping means upon given movement of

said numeral wheels, means controlled by
the operating device for releasing the stop-
Eing means automatically and means for
ringing the stopping means into action
upon refurn of said operating device to in-
active position. . R
151."In a calculating machine, numeral

_wheels, registering means therefor including

an operating device and digit selecting mem-
bers reversely operable to actuate the nu-
meral wheels forwardly or reversely, means
for stopping the registering means in full-
cycle position, including a normally re-
strained. element, and means controlled by
said numeral wheels for tripping said ele-
ment, means controlled by the operating de-

. vice for relatching said element automati-

cally, and means ?ork cripping said element

1,566,850

upon return of said operating device to in-
active position. :

152. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, carry
mechanism between each two adjacent
wheels, driving means including a motor,
clutch means operable to effect tiansmission
of movement from said driving means to
said actuating means, and means for releas-
ing the clutch upon passage of the highest
order numeral wheel forwardly to or re-
versely from zero position. o
~ 153.-In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation, carry
mechanism between each two adjacent
wheels, driving means including a motor,
clutch means operable to effect transmission
of movement from said driving means to

¢aid actuating means, and means for releas--

ing the cluteh and for stopping the actuating
means in full-cycle position upon passage of
the highest order numeral wheel forwardly
to or reversely from zero position. ,

154. In a calcnlating machine, the com-
bination with veversible numeral wheels,
selecting -mechanism, actuating means hav-

-ing a reversible cycle of operation and adapt-

ed to register upon said numeral wheels
amounts set up by said selecting mechanism,
and driving means including a motor, of
means for dividing an amount registered
upon said wheels by an amount set up.by
said selecting mechanism, including means
controlled by the numeral wheels for auto-
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matically stopping the actuating means when

the proper quotient figure has been regis:
tered.:

155. In -a calculating machine, the com-
bination with reversible numeral wheels,
selecting mechanism, actuating means hav-
ing a reversible cycle of operation .and
adapted to register upon said numeral
wheels amounts set up by said - selecting
mechanism and driving means including a
motor, of means for dividing an amount
registered upon said wheels by an amount
set up by said selecting mechanism, including
means for automatically stopping the actu-
ating means when the proper quotient figure
has %)een registered, said means having a
normally restrained element and a device
controlled by the numeral wheels for trip-
ping said element. C

156. In a calculating machine, numeral
wheels, actuating means therefor, an operat-
ing device for said actuating means, means
for stopping the actuating means including
a normally restrained element, means con-
trolled by the numeral wheels for tripping
said element, and means for neutralizing
the action of said operating device during

the functioning of said stopping means.
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157. In a calculating machine, numeral

‘wheels, actuating means therefor, driving

means including ‘a motor, clutch means
adapted to effect transmission of movement
from said driving means to said actuatin

means, a device operable to engage sai

clutch, means for stopping the actuating
means including a normally restrained ele-
ment, means controlled’ by the numeral
wheels for tripping %aid element, and means

_for neutralizing the action of the operating

device during the functioning of said stop-

. ping means.

158. In a calculating machine, numeral

- wheels, actuating means therefor comprising

rotary elements, driving means including a
motor, clutch means operable to effect trans-
mission of movement from said driving
means to said actuating means, a device op-
erable to engage said clutch, and reciproca-
tory means for stopping the actuating
means, including an oscillatory member,

. driven by one of said rotary elements, a

26

normally restrained element movable into
the path of said oscillatory member, means

. controlled by the numeral wheels for trip-

30

ping said restrained element, and means op-
erated from . said oscillatory member for
neutralizing the action of said operating de-
vice during the functioning of said stopping

©  meams. S

35

40

159. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, means for effect-
ing transmission of movement from the
driving means to the actuating means, in-
cluding a manually operable device, means
controﬁed by the numeral wheels for stop-
ping the actuating means, and means for
automatically disconnecting the operating
device during the functioning of said stop-

- ping means.
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wheels, actuating means i:hereforf

.independently movab

160. In a calculating machine, numeral
wheels, actuating means- therefor, driving
raeans including a motor, means for effect-
ing transmission of movement from the
driving means to the actuating means, in-
cluding a manually operable device and an
independently movabfe operating member
normally coupled thereto, means controlled
by the numeral wheels for stopping the aec-
tuating means, and means for automatically
uncoupling the operating device from the
operating member during the functioning of
said stopping means. S

161. In a calculating machine, numeral
driving
means including a motor, means for effect-

ing transmission of movement from the

~driving means to the actuating means, in-

cluding a manually oYerable device and an

e operating member.
normally coupled thereto, means controlléd
by the numeral wheels for stopping the ac-

tuating means, means for automatically un-

.coupling the operating device from the op-

erating member during the functioning of

said stopping means, and a spring tensioned
by the operating device and serving upon
release of said device to move the same. to
recoupling position. - ' '

70

162. In a calculating machine, numeral =
wheels, reversible actuating means therefor, .

Ariving means including a motor, means for
effecting transmission of movement for-
wardly or reversely from the driving means

76

to the actuating means, including a manu-

ally operable device movable selectively in

either of two directions from neutral posi-

tion, and an independently movable operat-
ing member normally coupled thereto, means
controlled by the numeral wheels for stop-
ping the actuating means, and means for
automatically uncoupling the operating de-
vice from the operating member -during the
functioning of said stopping means. '
163. In a calculating machine, numeral
wheels, reversible actuating means therefor,
driving means including a motor, means for.
effecting transmission of ‘movement for-
wardly. or reversely from the driving means
to the actuating means, including a. manu-

80
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90

ally operable device movable selectively in -

either of two directions from neutral posi-

ing member normally coupled thereto, means
controlled by the numeral wheels for stop-
ping the actuating meéans, means for auto-

- matically -uncoupling ‘the operating device.

{rom the operating member during the func-
tioning of said stopping means, and a spring
tensioned by the operating device and serv-

100

ing upon release of said device to restore the

same to normal re-coupling position.

164. In a calculating machine, numeral

wheels, reversible actuating means therefor,
driving means including a motor, means for.
effecting . transmission of movement for-
wardly or reversely from the driving rheans
‘to the actuating means, including a manu-
ally operable device movable selectively in
either of two directions from neutral posi-
tion, and an indépendently movable operat-
ing member normally coupled thereto, means
controlled by the numeral wheels for stop-
ping the actuating means, means for auto-
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matically uncoupling the operating device .

from the operating members during the

functioning of said stopping means, and -

means for restoring the operating device

120

and the operating member independently to

normal re-coupling position. ,
165. In a calculating’ msachine, numeral
wheels, actuating means therefor, driving

means including-a motor, means for effect- '’

ing transmission of movement from the driv- -

ing means to the actuating means, ineluding
a inanually. operable device and an inde-

tion, and an independently movable operat- 95 -
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pendently movable operating member nor-
mally coupled thereto, means controlled by
the numeral wheels for stopping the actuat-
ing means, means for automatically uncou-
pling the operating device from the operat-
ing member during the functioning -of said
5 topping means, and means energized by the

‘etion of said motor for restoring the op-

~ erating member to re-coupling position.
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means including

166. In a calculating machine, - numeral
wheels, actuating means. therefor, driving
means including & motor - means ;for. effect-
ing transmission of movement from -the

driving means to the agtuating ‘means, in-:

cluding a manually operable device and.:ap
independently movable operating ,member
normally coupled thereto, means.controlled
by the numeral wheels for stopping the ac-
tuating means, means for :aufomatically. un-
coupling the operating device from the op-
erating member duningfﬁhﬁ;i@ncﬁoning; of

ing

‘said stopping means, and means inclu

a spring energized by the action of said mo-
tor for restoring the operating member- to
re-coupling position. _

- 167. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means oper-

.able to effect transmission of movement from

said driving means to said actuating means,

freely retractible means for setting said

clutch, means operable upon retraction of
the setting means to release the clutch with
said actuating means in full-cycle position,
and means for preventing release of the
clutch before the actuating means have func-
tioned. ‘

168. In a calculating machine, numeral
wheels, actuating means therefor havin
idle movement at the beginning of a cycle o
operation, means for driving said actuating
a motor and a freely re-
tractible  operating device, means for stop-

_ping naid actuating means in full-cycle posi-

50

tion, and means for preventing the opera-
tion of said stopping means during the
initial idle movement of the actuating means.

169. In a calculating machine, numeral
wheels, actuating means therefor having
idle movement at the beginning of a cycle

- of operation, means for driving said actuat-

ing means including a motor, means for stop-
ping said actuating means in full-cycle posi-

" tion, means for preventing the operating of

65

said “stopping means, and means for dis-

~ abling the preventing means before the actu-

ating means have completed an operative
cycle. . - L

“170. In a calculating machine, numeral
wheels, actuating means therefor, driving
means including a motor, clutch means oper-

.able to effect transmission of movement from

said driving means to said actuating means,
means for stopping said actuating means 1n

means,

1,566,850

full-cycle posiﬁon upon release of said clutch,
including a normally restrained element and

means for tripping said element, and means

for preventing the operation of said trip-
ping means before the actuating means have
functioned.

171. In a calculating machine, numeral
wheels, actuating means therefor, driving

_ means including a motor, clutch means oper-

able to effect transmission of movement fror
said driving means to said actuating meaxns,
means for stopping said actuating means/in
full-cycle position upon release- of said
clutch, including a normally restrained -ele-
ment and means including a lever for trip-
ping said element, means independent of said
clutch for restraining the tripping lever, and
means for disabling the restraining means
before the actuating means have completed
an operative cycle. : »

172. In a calculating machine, numeral
wheels, actuating means therefor, driving

85
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85

means including a motor, clutch means oper- -

able to effect transmission of movement from
said driving means to said actuating means,
means for stopping said actuating means in
full-cycle position upon release of - said
clutch including a normally restrained ele-
ment and ‘means including a lever for trip-

90

ping said element, means independent of

said clutch for restraining the tripping lever,
and latch means operable before the actuat-

ing means to disable the restraining means

have completed an operative cycle.
178. In a calculating machine, numeral

wheels, actuating means therefor, driving
means including a motor, clutch means oper-

able to effect transmission of movement from
said driving means to said actuating means,
means for stopping said actuating means In
full-cycle position upon_ release of said

“clutch including a normally restrained ele-

ment and means including a lever for trip-
ping said element, means independent of sald
clutch for restraining the tripping lever,

and latch means operable before the actuat-

ing means have completed an operative cycle
to disable the restraining means, said trip-
ping lever acting to release the latch upon
tripping of the stop element.

174. In a calculating machine, numeral
wheels, actuating means therefor comprising
rotary elements, means for driving said
actuating means including a motor, recipro-
catory means for stopping the actuating
including an oscillatory member,
driven by one of said rotary elements, and
means for preventing the operation of said
stopping means, said oscillatory member act-
ing to disable the preventing means before
the actuating means have completed an oper-
ative cycle. ' ‘

175. Tn a calculating machine, numeral
wheels, reversible actuating means therefor
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‘ comprising rotary elements, means for driv-
ing said actuating means including a motor,
means for stopping the actusting means,
having a direction of movement invariabls
with relation to the cycle of movement of the
actuating means and including an. oscilla-
tory member, driven by one o said rotary
clements, and means for preventing the

Q7

operation of said stopping means, said os-
cillatory member acting to disable the pre-

10

venting means before the actuating means

have completed an operative cycle in either
direction. ‘ ' ’
In testimony whereof I affix my signature.

GEORGE C. CHASE.

| o  Certificate of Correction. .
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