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UNITED STATES PATENT OFFICE.

JOSEFPH A.. V. TURCK, OF WILME'i‘TE, ILLINOIS, ASSIGNOR TO FELT &
FACTURING COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION

TARRANT MANT-
OF ILLINOIS,

CALCULATING-MACHINE.

1,391,220.

-Speciﬂcation of Letters Patent.

Patented Sept. 20, 1921.

Application filed April 24, 1920. Serial No. 378,190;

o _all whom it may concern:

Be it known that I{ Joserr A, V, Turck,
a_citizen of the United States, residing in
Wilmette, in the county of Cook and State
of Illinois, have invented a new and useful
Improvement in Calculating-Machines, of
which the following is a specification. .

“This invention relates generally to cal-
culating machines and more particularly to
the provision of an improved registering
mechanism that is adapted to supplement
the ordinary registering mechanism em-
bodied in caleulating machines.” :

The essential object of the invention is
the provision of a registering mechanism,
such as above set forth, having a capacity
not only for the preservation of totals of
individual caleulating operations indicated
by the ordinary registering mechanism, but
also for receiving several or successive totals
directly from the ordinary registering mech-
anism, whereby successive totals indicated
upon the ordinary registering mechanism
may be transferred to the supplementary
registering mechanism of the present in-
vention and a grand total of the several
totals so transferred indicated thereby. Any

" number of totals within the limits of the

30

35

40

45

50

capacity of the machine may be so trans-
ferred from the ordinary registering mech-
anism to the supplementary registering
mechanism with a resultant indication of
the grand total upon the supplementary
registering mechanism,

The invention has for other objects such
other improvements in construction and ad-
vantages in operation as may be found to
obtain in the mechanism hereinafter de-
scribed or claimed.

In the accompanying drawings, forming
a part of this specification, and showing, for
purposes of exemplification, a preferred

form and manner in which the invention

may be embodied and practised, but without
limiting the claimed invention specifically to
such illustrative instance or instances:—

Figure 1 is a partial plan view of a cal-
culating machine of the multiple-order key-
driven type in which the present improve-
ments are embodied; -

Fig. 2 is a partial fight hand sectional
elevation of the same, with the right hand
side plate of the machine removed to illus-

trate the interior construction;
55

Fig. 3 is a front vertical sectional eleva-

tion with certain of the parts and instru-

mentalities removed on the right hand side’

of the figure to illustrate more clearly the
Interior arrangement ; ’

Fig. 4 is a fragmentary left hand end
sectional elevation of the machine, with the
left hand side plate removed ;

Fig. 5 is a partial plan view of the ma.
chine with the front portion of the cover
plate removed and with certain of the parts
removed in the right hand section 6f the
figure to illustrate the interior construction ;

Fig. 6 is a section taken in a plane indi--

cated by the line 6—6 of Fig. 5;
Fig. 7 is a section taken in a plane indi-
cated by the line 7—7 of Fig. 5;
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Fig. 8 is a section taken in a plane indi- -

cated by the line 8—8 of Fig. 5;- ‘

Fig. 9 is a section taken in a plane indi-
cated by the line 9—9 of Fig. 5, illustrating
the construction in the units order of the

-machine

Fig. 10 is a section taken in a plane indi-
cated by the line 10—10 of Fig, 3, illustrat-
Ing mechanism for preventing over-opera-
tion of the super-totalizer zeroizing lever
or_crank, hereinafter more fully described;

Fig. 11 is a view similar to Fig. 10, but
sh(()iwing the parts in a different position;
an '

Fig. 12 is a detail view of parts of the
super-totalizer registering mechanism.

- Like characters of reference indicate like
parts throughout the several views.

In its present embodiment, the invention
is incorporated in a calculating machine of
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the multiple-order key-driven type, such as .

the well-known “ duplex comptometer,” the

~ general character of which is exemplified in

the United States patents to Dorr E. Felt
Nos. 762,520 and 262,521 dated June 29,
1904, 960,528 dated June 7, 1910, 996,009
dated June 20, 1911, 1,003,723 dated Septem-
ber 19, 1911, and the patent to Kurt F.
Ziehm No. 1,110,784 dated September 15,
1914. The invention is particularly adapt-
able for use in connection with a calculating
machine of the multiple-order key-driven
type embodying a zeroizing mechanism hav-
ing the general characteristics disclosed in
my co-pending application Serial No, 341,-
645 filed December 1, 1919. As the details
of construction of this type of machine may
be readily understood from the prior United
States Letters Patent hereinbefore referred
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~ to, and ‘my said co-pending application, &
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brief description of the general features of
this type of machine, and such parts as are
directly concerned with the operation of the
present improvements, will be ample for an
understanding of this invention.

-The various instrumentalities of the cal-
culating machine are-supported by a frame
mounted on the base 21 of a casing, said
frame consisting essentially of side skeleton
plates 22 and intermediate skeleton plates 23
disposed between the various actuating
mechanisms of the several orders of the ma-
chine and all tied together at suitable points

by transverse tie rods 24. A number of

columns of nine keys each are provided,
each key being indicated by the reference
numeral 25, there being a column of nine
keys for each numeral wheel 26 of the usual
registering mechanism, together with the
actuating mechanisms and attendant parts
interposed between a column of keys and its
corresponding numeral wheel. The registra-
tions indicated by the several numeral

wheels 26, which constitute the answer to a

calculating operation performed by the ma-

" chine, may be viewed through sight openings
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27 formed in the cover plate of the casing:
above the respective numeral or registering

wheels.

Each column of keys 25 forms a part of
an accumulator mechanism for transmitting
to its numeral wheel ar amount of travel
proportionate with the particular key oper-
ated and the accumulator mechanism for
each column of keys and its corresponding
numeral wheel includes a column actuator
in the form of a spring-returned segment
lever 28, see Figs. 6 and 7, adapted to be
depressed an amount determined by the par-
ticular key 25 actuated by the operator.
Each key is provided with a stem 29 extend-
ing down and bearing upon a column actu-

ator 28, and the key at the extreme front

of the machine, being farther from the piv-

otal axis of the column actuator than the

.~ key at the extreme rear of the machine
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moves the column actuator through a lesser
arc than does the key last mentioned. It
will be understood that the keys of each
column are numbered from “1” to “9” in
front to rear order of the machine and that
the key at the extreme front is adapted to
effect actuation of the column actuator
through an arc approximately one-ninth of
that produced by the operation of the key at
the extreme rear of the machine and that
upon depression of intermediate keys the
column actuator is moved through arés pro-
portionate with the value of the intermedi-
ate key actuated. 4

"The column actuator 28 of each order or
column of nine keys of the machine is
adapted to impart calculating movement to

_an accumulator and for this purpose is pro-

1,391,220

vided at'its forward end with a rack 30

which meshes with an accumulator pinion
81, journaled upon a transverse shaft 32
that extends across the machine and is sup-

,gorted in suitable bearings in the skeleton
. frame.

_ The pinion 31 of each order forms
a part of an internal ratchet mechanism, not
herein illustrated, but disclosed in the prior
patents hereinabove mentioned and which
becomes effective upon the upstroke of the
column actuator to clutch the pinion 31 to a
lantern wheel 33 and a transmitting pinion
or gear 34 that rotates with the lantern
wheel and is adapted to mesh with a pinion
or gear 35 journaled on a shaft 36 parallel

with .the aforesaid shaft 32. -The gear 35

meshes with an intermediate gear 37 on a
transverse shaft 38 and the latter in turn
meshes with the numeral wheel pinion 39
journaled on a transverse shaft 40 and fixed
to the numeral wheel 26 of the registerin

mechanism. It will be understood that eacl%
time the column actuator is depressed the
ratchet mechanism moves idly and hence no
motion is transmitted to the gear train
beginning with the transmitting pinion 84
and ending with the numeral wheel pinion
39; however, upon the return or upward
movement of the column actuator, by the

- well understood spring action, the transmit-

ting pinion 34 is clutched to the accumulator
pinion 31 and the gear train rotates the
numeral wheel 26 through the arc deter-
mined by the particular key 25 actuated.
Carrying mechanism is provided in each
accumulator mechanism for the purpose of

“actuating the accumulator of the next higher

order of the machine each time a carry is
to go over from a lower order. Ior present
purposes it will not be necessary to give
a detailed explanation of the carrying mech-
anism, and a briet reference to parts of the
carrying mechanism, together with a gen-
eral statement of their function, will suffice,
because ample description of the same will
be found in the prior patents and my co-
pending application above mentioned. The
carrying mechanism in each order is of the
standard “duplex comptometer” type hav-
ing provision for permitting ordinal keys
to be depressed simultaneously and column

_actuator impulses delivered, in two or more

adjacent orders, and yet for preventing any
carrying impulses released from a lower one
of said orders from being actually delivered
to the next higher of said orders until the
column actuator movement of such higher
order is completed,; This operation of ef-
fecting simultaneous key-driven actuation
of a plurality of column actuators in adja-
cent orders, the strokes overlapping each
other in any manner, is the action that has
been referred to as “duplexing.” In ad-
dition to its function as a member of the
gear train for transmitting the motion of
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the column actuator to the numeral or reg-
istering wheel 26, the gear 35 is a carrying
motor winding gear and secured thereto is
the usual carrying motor spring 41. . The
other end of this motor spring is secured to
the usual carrying escapement member 42
that is adapted to be engaged by first one
and then the other of the pair of releasing-
detents 43, 44, so that when said escape-
ment member 1s released by one of the de-
tents, it can make only one-half of a full
rotation before being checked by the engage-
ment of the escapement member with ‘the
other of said detents; each said half rota-
tion of the escapement member imparts a
carrying throw to the bell-crank carrying
lever 45 and carrying pawl 46 mounted on
said bell crank carrying lever. The ratio
of the gears and various parts is such that
a complete rotation of the numeral wheel 26
is accompanied by a half rotation of the

carrying motor winding gear 85, and at each
t ) t ) b

such half rotation of said gear 35, a 180°
throw of the carrying éam escapement mem-
ber, effected by a release of one or the other
of the pair of detents 43, 44 in the usual
way, shifts the bell crank carrying lever 48
sufliciently to cause the carrying pawl 46
to throw the lantern wheel ratchet of the
next higher or left hand accumulator one
numeral space, which movement of the lan-
tern wheel is transmitted through the here-
inbefore mentioned train of gears ending
with the numeral wheel pinion 89 to effect
a carrying transfer from the accumulator
mechanism of the lower order to the ac-

- cumulator mechanism of the next higher

order. In order to prevent the carrying

escapement member from effecting a carry-.

ing throw of the coperating carrying lever
at a time when the accumulator of the higher
order is already in motion or is about to be
moved by the column actuator that has been
or is being depressed by one of the keys in
that higher order there 1s provided a detain-
ing latch tooth 47 formed, as described in
my said co-pending application, on the
front end of a stop detent 48 in said higher
order. The detaining latch tooth 47 moves

_into position to block the carrying escape-

ment member 42, whenever the column ac-
tuator of the higher order has been or is
being depressed by one of the keys in that
order and thus operates to delay the carry
from the lower to the higher order until
the column actuator regains its normal ele-
vated position, if a carry has been released
by the escapement of one or the other of
the detents 43, 44. '

Such is, in brief outline, the manner in
which prime actuations and carrying-im-
pulses are-imparted to the actuator mecha-
nisms in the duplex comptometers of the
above mentioned patents. It will be un-
derstood that these actuating mechanisms

a

are associated with various stop mechanisms
set. forth in the said patents, to limit the
movements imparted to the actuator mecha-
nisms by the prime actuations and carrying
impulses; all of these stop mechanisms are
shifted variously into and out of their vari-

ous stop positions to impose additional re-

striction to the movements of the carrying-
devices and to the prime actuations of the
accumulators.

The zeroizing mechanism illustrated in
the machine embodying the invention is,
broadly stated, of the type disclosed in my
co-pending application above referred to,
wherein the zeroizing operation, that is, the
return of the numeral or register wheels 26
and other parts to the zero positions, is ac-
complished by disconnecting the connections
between the numeral wheels and the actu-
ating devices so that, while retaining the va-
rious above mentioned stop devices in their
normal relations to the accumulator mecha-
nisms, the stored power in the carrying
springs may give to the numeral or register
wheels backward rotations so as to move
them rearwardly from the divers positions
they may occupy and to stop them when
they individually arrive at zero positions.
Zeroizing is effected by detraining or disen-
gaging the carrying spring winding gears
35 from the transmitting pinions 34. The
shaft 32 of the transmitting pinions 34, as
well -as the shafts 40 and 38 of the numeral
wheels 26 and the intermediate gears 37 are
mounted in bearings fixed in the frame of
the machine. In order to effect detraining
or disengagement of the gears 35 from the
transmitting pinions 34 the shaft 36 of said
gears 35 is carried by a swinging frame that
is adapted to have. a restricted outward piv-
otal movement on an axis coincident with
the aforesaid shaft 38. This swinging frame
in general comprises partition plates 49 con-
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nected together at suitable points by trans- -

verse tie rods to form a unitary structure
and is under the control of a zeroizing lever
50, as shown in Fig. 2. On operation of the
zeroizing lever 50 to effect canceling or zero-
izing, <. e., toward the left as viewed in Fig.
2, connections including togyles fully set
forth in my ‘said co-pending application are
operated to shift the swinging frame out-
wardly with the result that the carrving
winding gears 85 are detrained from the
transmitting pinions 34, and the numeral
wheels 26 are rotated reversely to zero posi-
tions. The zeroizing lever 50 is returned to
normal position, independently of the swing-
ing frame, by spring action. For restoring
the swinging frame to normal position to
entrain the aforesaid gears 35 with the trans-
mitting pinions .34, ordinal key-controlled
means is provided, which means is rendered
operative upon the first key 25 actuated by
the operator subsequent to a zeroizing or
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cancel’'ng operation. The operation "of this

first key releases .power connections which
thereupon become effective to rvestore the
swinging frame to gear entraining pdsition.

-The present invention is more particularly

concerned with the provision of a registering
mechanism supplemental to the ordinary
registering mechanism' that is actuated” by
the prime actuators and that is adapted to
be operated in connection with the ordinar,

registering mechanism hereinabove described,
whereby a set of figures indicated on the
ordinary numeral wheels 26 may be quickly
and efficiently transferred to the numeral
wheels of the supplemental registering mech-
anism and the total indicated on the ordi-

‘nary numeral wheels thus preserved. Im-

proved carrying mechanism is provided in
the supplemental registering mechanism, so
that it has a capacity for successive registra-
tions, with the result that several totals in
successive or other order may be transferred
from the ordinary numeral wheels to the nu-
meral . wheels of the supplemental register-
ing mechanism and a grand total of the in-
dividual totals so transferred indicated on
the numeral wheels of the supplemental reg-

" istering mechanism. The supplemental reg-

30

35

istering mechanism is thus not only useful
for preserving totals of individuals calculat-
ing operations performed on the machine
but also for giving the grand total of such
individual totals as may be transferred
from the ordinary registering mechanism to
the supplemental registering mechanism,

- For convenience, and to distinguish the sup-
- plemental registering mechanism of the pres-

40

ent invention from supplemental register-
ing mechanisms of a capacity limited to the
preservation of individual totals, a register-
ing mechanism constructed in accordance
with the present invention will be herein-

. after designated as “the super-totalizer reg-

. istering mechanism.”
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Mounted in the side plates 49 of the swing-
ing frame hereinabove described is a trans-
verse shaft 51 which carries a set of pinions
52 in mesh with the carrying winding gears
35. The pinions 52 are for the purpose of
transmitting the motion of ‘the carrying
winding gears, when the latter are being
turned rearwardly to zero positions in the
zeroizing operation; to the gearing of the
super-totalizer registering mechanism, in a
manner which will be fully set forth here-
inafter. Supported by the fixed frame in
front of and in a lower plane than the shaft
40 of the ordinary numeral wheels 26 is a
transverse shaft 53 and journaled on said
shaft 53 are the numeral wheels 54 of the
super-totalizer registering mechanism. The
numeral wheels 54 are provided with a set
of peripherally arranged figures or other
indicia corresponding to the indicia of the
ordinary numeal wheels 26 and adapted to

1,391,220

be viewed through a set ofjsfght openings 55*

formed in the top casing plate directly above

the numeral wheels of the supet-totalizer-

registering mechanism. o

The arrangement provides for connecting
at will the gearing of the ordinary register-
ing wheels 26 with gearing of the super-
totalizer registering wheels 54, to utilize
power developed in the before-mentioned
zeroizing operation which effects backward
turning of the ordinary registering wheels
individually to zero positions. In the pres-
ent embodiment, the power thus derived by
the establishment of this connection is trans-
lated by the gearing into rotary movements
of the super-totalizer registering wheels for-
wardly with respect to the indicating num-
bers thereupon and through degrees or nu-
meral spaces corresponding with the degrees
of movement of the several ordinary regis-
tering wheels, when turning rearwardly to
zero positions. The power stored up in the
carrying motor springs of the ordinary reg-
istering wheels may thus function not only
to return the ordinary registering wheels to
zero but also to transfer the set of figures or
the answer indicated on the ordinary regis-
tering wheels to the super-totalizer register-
ing wheels. Mounted in the fixed frame is
an axially-movable shaft 55 having jour-
naled thereon a set of controlling pinions re-
spectively formed with axially, -elongated
teeth, as shown in Figs. 3 and 5. These con-
trolling pinions 56 are constantly in mesh
with driving pinions 54* respectively fixed
to the super-totalizer registering wheels 54.
On shifting the shaft 55 carrying these pin-
ions 56 axially in one direction, in the pres-
ent instance toward the left as viewed in
Figs. 3 and 5, the controlling pinions 56 are
moved into position for being meshed with
the respective transmitting pinions 52, when-
ever tho swinging frame supporting such
pinions 52 is swung into the outward zero-
1zing position hereinbefore mentioned. The
controlling pinions 56 are detrained from
the transmitting pinions 52 whenever the
carrying spring winding gears 35 are en-
trained with the transmitting pinions 34 to
permit the normal operation of the numeral
wheels 26 by the prime actuators hereinbe-
fore mentioned.

Manually controlled means is provided
for eﬁectin%lthe axia] movement of the shaft
55 to shift the controlling pinions 56 into the
position ‘for being entrained as above set
forth. On the left hand side of the casing,
as viewed in Figs. 1, 3 and 5, is an operatin
handle 57 that 1s adapted to actuate a shaft
58 supported by and extending transversely
through the frame of the machine. Fixed
on the opposite ends of the shaft 58 are
crank arms 59 that are respectively connect-
ed by pivotal links 60 with crank arms 61 on
a transverse shaft 62 mounted above the
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hereinbéfﬁi‘é inentioned shaft 58. " J. ournaled

imity withy'the arms 61 are arms 63 respec-

‘tively connected with the shaft 62 by means
- of springs 64 of such strength as to tranamit

normally the motion of the arms 61 through
the shaft 62 to the latter arms 63, but adapt-
ed to yield on abnormally powerful thrusts
imparted to the arms 61 to prevent the
transmission of damaging stresses to the
ivoted at 65 on the
opposite side plates of the fixed frame are
cam segments 66 respectively provided with
cam surfaces 67.

the before-mentioned arms 63. The cam
surfaces 67 of the segments 66 are adapted
to engage the opposite ends of the axially-
movable shaft 55 carrying the controlling
pinions 56 and on a clockwise rocking of
the segments 66 the shaft 55 is shifted by
the engaged cam surfaces 67 at its opposite
ends toward the left with the attendant
function hereinbefore set forth. Rocking of
the cam segments 66 in unison in the return
direction, 4. e., counter clockwise, .effects a
shifting movement of the shaft 55 toward

the right with an attendant movement of

the controlling pinions 56 out of the path
of movement of the transmitting pinions 52
of the swinging frame. The rocking move-
ment of the cam segments 66 is coincident
with a depression of the super-totalizer lever
57 which imparts a counter clockwise rota-
tion to the shaft 58 attended by a counter
clockwise rotation of the shaft 62 trans-
mitted through the connections 59, 60 and
61, and a clockwise rocking of the cam seg-
ments 66 transmitted through the arms 63.
On release of the operator’s hand from the
super-totalizer lever 57 springs 69 connect-
ing the armg 61 with a fixed part of the main
frame act to restore the handle 57, segments

66 and intermediate connections to the nor-

mal positions, indicated in Fig, 8.

A locking mechanism is provided for pre-
venting rotation of the controllin%1 pinions
56 when being shifted axially by the means
set forth, whenever the swinging frame, is
in the retracted position for entraining the

gears-35 with the pinions 34. The purpose

of this locking mechanism is to prevent free

rotation of the controlling pinions 56 and -

their connected registering wheels 54 dur-
ing the shifting movement of the shaft 55
and thus to lock the registering wheels 54
against turning, until t%e swinging frame
has been moved to enmesh the gears 52 with
the controlling pinions 56. Companion to
each pinion 56 is a lock 70 (see Fig. 6) piv-
oted at 71 on the fixed frame and provided
at its free end with a detent 72. Also formed
on each lock 70 is a depending arm 73. Ex-
tending transversely through the swinging
frame is a lock-controlling or releasing bar

osite ends of the shaft 62 in prox-.

hese cam segments 66.
are also pivoted at 68 to the upper ends of

74 ad;zpted'td erigé.ge the de ending arms 73
of the several locks 70. l\fovement of the
swinging frame into. the retracted position
withdraws the bar 74 from engagement with

.the depending arms 78 of the several locks

and permits the latter to move downwardly

70.

80 as to permit the detents 71 carried at their .

outer ends to enter the teeth of their com-
-panion controlling pinions 56 and prevent

turning movement of said pinions during
the axial shifting of the shaft 55. On move-
ment of the swinging frame outwardly into

75

the zeroizing position, however, the bar 74

engages the depending arms 73 of the sev-
era] locks 70 and in so doing lifts said locks

80

to elevate the detents 71 out of engagement -

with the teeth of the pinions 56.
time however the super-totalizer transmit-
ting pinions 52 have come into mesh with
the controlling pinions 56, so as to prevent
any movement of the controlling pinions 56
other than the positive movement imparted

to them by the reverse zeroizing motion of .

the carrying spring winding gears 35. The
several locks 70 are guided in their move-
ments by studs 75 formed on their outer
ends and adapted to work in slots cut out of
the side plates of the fixed frame. '
With the above described construction, it
will be noted that two conditions are essen-

tial before transfer of a total from the ordi- .

nary registering wheels 26 to the super-total-
izer registering wheels 54 can be effected, i, e.,
the super-totalizer lever must be in depressed
position and the swinging frame must be

shifted into position for zeroizing the ordi- -
nary registering wheels. Inthe normal oper-

dtion of transferring the total from one set of
wheels to the other, the super-totalizer han-
dle is depressed by the left hand of the oper-
ator and the zeroizing lever is then actuated
by the right hand or a finger of the right

hand of the operator. This operation results

in clearing the several wheels of the ordinary
registering mechanism and in the movement
of the wheels of the super-totalizer regis-
tering mechanism to indicate the set of fig-
ures cleared from the wheels of the ordinary
registering' mechanism, |
he invention further provides an im-
proved carrying mechanism embodied in the
super-totalizer registering mechanism in or-
der to permit the transfer of a plurality of
totals from the ordinary registering mecha-
nism to the super-totalizer registering mech-
anism and the indication of a correct grand
total on the super-totalizer registering mech-
anism. The carrying mechanism provided
in accordance with the invention is detained
or restrained in its operation during the step
of transferring the total from the ordinary
registering wheels to the super-totalizer reg-
istering wheels, that is, while the controlling

pinions 56 are entrained with the super-

totalizer transmitting pinions 52 and is re-

y this -
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leased for operation to permit carriers to go
over from lower to the next higher orders

" when the super-totalizer lever 57 has been

released and regains its normal elevated po-
sition. This insures a carrying operation in
each order of the machine where a carry is
to be effeeted, by preventing loss of the
carrying impulse in the motion transmitted
to the gears of the super-totalizer register-
ing mechanism by the entrained gears of the
ordinary registering mechanism. Journaled
on a transverse shaft 76 supported by the
fixed frame of the machine and companion
to the various orders of the super-totalizer
registering wheels 54 are carrying gears 77
that are adapted to transmit carrying im-
pulses released individually by lower or-
ders to their next higher orders. These
carrying gears 77 are so positioned with re-
lation to the controlling pinions 56 that they
are out of mesh with said controlling pin-
ions 56 when the latter have been shifted by
the shaft 55 into position for being meshed
by the transmitting pinions 52 of the swing-
ing frame. In other words, the carrying

gears 77 are in mesh with the controlling:

pinions 56 only when the latter are in nor-
mal position. Power for imparting carry-
ing impulses to.the several carrying gears
77 is stored up in the mechanism by the de-
pression of the super-totalizer operating le-
ver 57 and the power so stored is kept in re-
serve until a zeroizing operation of the
super-totalizer registering wheels 54 has
been effected. Means is provided for con-
trolling and releasing this power in such

" manner that individual carrying impulses
- are released in the several individual orders
- of the super-totalizer registering mechanism

40
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whenever a carry is to go over from lower
orders to their next higher orders, but such
carrying impulses are detained so- long as
the carrying gears 77 are out of mesh with
the controlling pinions 56. Thus the carry-
ing impulses in several orders are released
when the super-totalizer operating lever 57
Tegains its normal elevated position. Fixed
on the shaft 58 of the super-totalizer oper-
ating lever 57 are crank arms 78 companion
to the various orders of the super-totalizer
registering mechanism and adapted to en-
gage and operate dolly-rolls 79 carried by
arms 80 of toothed segments 81. The sev-
eral tooth segments 81 are journaled on the
transverse shaft 82 supported by the fixed
frame and are individually connected with
individual power springs 83 encircling the
shaft 82 and respectively arranged with

_their ends 84 in engagement with studs 85

projecting from the segments 81 and with
their ends 86 in engagement with studs S7
projecting from the intermediate plates of
the fixed frame. In the operation of this
motor device, a counter clockwise rotation
of the shaft 58 effected by depression of the

1,391,220

super-totalizer operating lever 57 lifts the
several arms 78 carried by said shaft 58 and
the lifting of said arms through their en-
gagement with the dolly-rolls 79.of the seg-
ments 81 transmits a clockwise motion to
said .segments on their shaft 82, thereby
winding the several springs 83 connected

“with said segments. Depending arms 88 car-

ried by the several segments 81 are adapted
to engage a rod 89 extending transversely
through the fixed frame and in so doing to
limit the forward or winding movement of
said segments 81. »

The several segments 81 are respectively
in mesh with pinions 120 journaled on =
transverse shaft 121 supported by the fixed
frame and said pinions are respectively fixed

to and rotatable with internal ratchets 122

also journaled on said shaft 121. The
ratchets 122 are companion to the various
orders of the super-totalizer registering
mechanism- and the internal teeth thereof
are adapted to codperate with internal pawls
123 respectively carried by gears 124 also
journaled on the shaft 121. During the
winding movement of the ratchets 122, the
companion pawls 123 slip idly against the
ratchet teeth and no motion is transmitted to
the gears-124. The gears 124 mesh with pin-
ions 125 journaled on the shaft 76 and re-

spectively fixed to the carrying gears 77 and

also to pallet wheels 126, it being under-
stood that the pallet wheel 126, pinion 125
and carrying gear 77 of each order rotate in
unison. The pallet wheels 126 are in the
form of star wheels and constitute part of
a pallet escapement for controlling motion
imparted to the carrying gears 77 by the
spring operated .segments 81 through the
above described gearing connecting said
carrying gears 77 individually with their
companion segments 81. CoBperating with
the several pallet wheels 126 are pallets 127,
each having a pair of escapement cam de-
tents 90, 91 adapted to engage in alternation
teeth of their companion pallet wheels.
Each pallet 127 is furthermore provided with
an upstanding releasing detent 92 and with
a depending carry-detaining-detent 93.
With this construction, an intermittent es-
capement motion is imparted to the pallet
wheel 126, whenever the- pallet 127 is re-
leased by means of mechanism hereinafter
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described. In operation the wheel 126 acts .-

as a driving member receiving its power
through the gearing from the spring 83 and
the pallet 127 as a driven member, whose
cam detents 90, 91 by reason of their alter-
nate engagement with the teeth of the wheel
126 and the resultant camming action, act
to give motion to the pallet, which in turn
acts to control the intermittent escapement
of the pallet wheel. .
Projecting from the numeral wheel pin-

‘ions 54* of the several orders of the super-

120



1,391,220

totalizer registering mechanism and located
in radii coinciding approximately with the
zero. points of the several numeral wheels 54
are carry-releasing lugs 94 codperating re-

5 spectively with the carrying levers 95 pivot-
ed at 96 on the intermediate plates of the
fixed frame. The extreme forward ends of
said carrying levers 95 are formed with
notched detents 97 and with stops 97* above
10 said detents 97 adapted individually to co-
operate with the releasing detents 92 of the
individual pallets 127. In accordance with
the present arrangement, the carrying levers

95 of each lower order throughout the super- .

15 totalizer registering mechanism controls the
operation of the pallet wheel and carrying
gear of the next higher order. Assuming
that a numeral wheel 54 of the super-total-
izer registering mechanism is passing from

20 the nine point to the zero point, a carry must
then be transferred to the next higher order,
7. e., the next higher numeral wheel. Dur-
ing the motion of the numeral wheel of the
lower order from nine to zero the carry-con-

25 trolling lug 94 is moved underneath the in-
ner end of the carrying lever 95, thereby lift-
ing the inner end of said lever and depress-
ing its forward end. As a result of this op-
eration, the releasing detent 92 of the pallet

80 127 is released from the notched detent 97

* -of the carrying lever and may consequently
ride over the shoulder 98 of the carrying
lever above said detent 97. This action per-
mits. a counter clock wise rocking of the

35 pallet 127 resulting in a movement of the
escapement detent 90 out of engagement with
a tooth of the pallet wheel 126 and a con-
current movement of the escapement detent
91 into engagement with a tooth of the pallet

40 wheel 126. The ratio of the escapement de-
tents 90, 91 to the teeth of the pallet wheel

. 126 is such that the pallet wheel is released
from the restraining influence of either one

or the other of said escapement detents 90, 91

-45 for a period sufficient to permit the spring-
actuated segment 81 geared to the carrying
gear 77 in the same order as the pallet wheel,
to impart a counter clockwise rotation to
the carrying gear 77 through an arc sufficient

50 to move forwardly the numeral wheel 54 of

~ the next higher order one numeral space.
At the end of the carrying impulse, the es-
capement detent 91 moves into engagement

. with a tooth of the pallet wheel 126. On

55 further rotation of the numeral wheel 54 of
a lower order the carry-controlling lug 94 is
shifted beyond the inner end of the carrying
lever 95 permitting the inner end of said
lever to be depressed under the influence of

60 the spring 99 of the carrying lever, with a
resultant elevation of the front end of the
carrying lever to lift the notched detent 97
nto locking engagement with the releasing

" detent 92 of the pallet 127, this locking

65 movement of the carrying lever 95 effecting

a slight clockwise movement to the pallet 127

to restore the escapement detent 90 into re- |

straining engagement with the tooth of the
pallet wheel 126 and move the escapement
detent 91 out of engagement with a tooth of
said pallet wheel. -As the notched detent 97
moves beneath the pallet-detent 92 to re-
lease the pallet 127, the. before-mentioned
stop 97* is concurrently lowered in front of
said pallet-detent 92, with the result that,
the pallet 127 can move only so far as is
necessary to permit the detent 92 to be re-
engaged and held by the carrying-lever-de-
tent 97, such reéngagement being compelled
by the cam-face on the front edge of the
detent 92 co-acting with the opposed cam
face on the inner side of the stop 97% re-
quiring such stop to lift only concurrently
with the lifting of the detent 97 into position
to block another carrying movement of the
detent 92, thereby avoiding an erroneous
repetition of the carrying impulse. Such co-
action between the opposed camming faces
of the detent 92 and stop 97* operates on the
one hand, to enforce lifting of the stop 97*
and detent 97, if their lifting is retarded,
and, on the other hand to check or stop the
reciprocation of the detent 92 until the de-
tent 97 shall have been lifted into blocking
position, inasmuch as the return or rearward
stroke of the detent 92 cannot commence
until the completion of its forward stroke,
which cannot be completed until the stop 972
is lifted or cammed into the raised position
concurrently with the lifting of the carry-
ing-lever-detent 97 into blocking position

underneath and behind the detent 92. This

is thus in effect a pallet motion. During a
carrying impulse imparted to a next higher
order, the pawl 123 is clutched to an interior
tooth of the ratchet 122 to establish a gear-
ing connection with the counter clockwise
moving segment 81. Power for effecting the
carrying impulses is restored to the several
spring actuated segments 81 each time the
super-totalizer operating lever 57 is de-
pressed, said lever acting to rewind all of the
segments 81 which have performed carrying
impulses during a previous operation of the
super-totalizer mechanism. In the operation
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of the machine, there will be normally sev-

eral orders in which no carrying impulses
have been released ; in such orders no power
has béen used and consequently the depres-

sion of the a.ctuating lever 57 will have no

120

effect on the companion segments 81, operat- -

ing in those orders, said segments remaining
undisturbed in their completely wound posi-
tion until carrying impulses have been re-
leased by the operation of the mechanism
above described. o o
It has been mentioned hereinbefore that
the controlling pinions 56 are detrained

“from the companion carrying gears 77-when
the super-totalizer operating lever 57 is de-
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pressed to shift them into position for being
entrained with the transmitting pinions 52
of the swinging frame and, to prevent loss of

. carry in this arrangement, means is provided .

for detaining carrying impulses released by
the carrying levers 95 in any of the several
orders of the super-totalizer registering
mechanism, such carry detaining means be-
ing in operation so long as the controlling
pinions 56 are detrained from the carrying
gears 77, 4. e., whenever the super-totalizer
actuating lever is in any position other than
its normal elevated position. In the present
embodiment of the invention, the detaining
means for preventing loss of carry is con-
structed as follows :—pivoted to a cross-wire
100 supported in the intermediate plates of
the fixed frame, are bell crank carry-detain-

- ing latches 101 having depending vertical

20

25

30

arms 102 and horizontal arms 103 formed
with detents at their outer ends and adapted
to be shifted into latching relation with re-
spect to the depending latch detents 93 of
the companion pallets 127. Spring 104 con-
necting the carrying detaining latches 101
with fixed portions of the frame act on said
carry detaining latches 101 to.shift their
horizontal arms 103 normally out of the
zones of restraining influence with respect
to the depending latch detents 93 of the pal-

“lets 127. The depending arms 102 of the de-

35

40

taining latches 101 are adapted respectively’

to be engaged by studs 105 projecting from

_the crank arms 78 of the operating lever

shaft 58. On movement of said crank arms
78 by the shaft 58 resulting from a depres-
sion of the operating lever 57, the studs 105
bearing against the depending arms 102 of
the carry detaining latches 101 shift said
latches 101 to move the detents formed at
the ends of the arms 103 into detaining posi-

- _tions in front of their companion latch de-

45

tents 93 of the pallets 127. en the detents
of the carry detaining latches are in their
detaining positions, sufficient clearance is

" provided between said detents and the de-

50

tents 93 of the pallets 127 to permit the re-
leasing detents 92 of the pallets to pass over
the shoulders 98 of the carrying levers 95
enough to be unlatched whenever said car-
rying levers 95 are operated by the carrying

" lugs of the numeral wheels to release.a carry

65

from a lower order to the next higher order.
Otherwise the ‘detained carrying impulses
released by the carrying levers in the lower
orders might be lost, before the release of

- the detaining latches 101 is effected.

60

Zeroizing mechanism is provided in the
present arrangement for returning the nu-
meral wheels 54 of the super-totalizer regis-
tering mechanism to zero positions. Accord-
ing to the illustrated embodiment of the in-

- vention, the power stored up in the carrying

65

aring by the winding of the segments 81

1s utilized for moving the several numeral

lever 95 are mounted.on the axis 96 an

1,391,220

wheels 54 forwardly to zero. The zeroizing
operation is controlled and effected by means
of the following instrumentalities; jour-
naled in the fixed frame of the machine is a
transverse rock shaft 106 formed with a plu-

70

rality of notches 107 (see Fig. 3) companion

to the several orders of the super-totalizer
registering mechanism, and with a rod 107
set in a groove extending axially in said
rock shaft 106. At its right hand end, the
rock shaft 106 is provided with a super-
totalizer zeroizing lever 108 located beyond
the right hand side plate of the outer casing.
Each carrying lever 95 is composed of two
members—a rear member 109 and a front
member 110. Both members of the carrying
are
retained in their normal- relative positions

75

80

by the spring 99 which bears underneath

lips formed respectively on the members 109
and 110 to prevent relative movement dur-
ing the normal carrying operations herein-
before described. The rear member 109 of

.each carrying lever is provided with a con-

tact surface 111 that extends forwardly of
the axis 96 and the front member 110 is

formed, at about its rear end, with a de-.
pending projection 112, Mounted on the

shaft 76 and companion to the carrying le-
vers 95 of the several orders of the super-

‘totalizer registering mechanism are cam le-

vers 113. These cam levers 113 are formed
with rearwardly depending arms 114, hav-
ing jaws 114* adapted to fit in the notches
107 of the before-mentioned zeroizing rock
shaft 106 and embrace the rod 107* carried
by said shaft; said cam levers are further-
more provided with arms 115, 116 respec-
tively adapted to coSperate with the depend-
ing projections 112 and the cam surfaces 111
of the members 110 and 109 of the carrying
levers 95. ' : :

On rocking the zeroizing shaft 106 in a
clockwise direction by a forward zeroizing
stroke of the super-totalizer zeroizing lever
108, the rod 107> of said shaft acts on the
jaws 114* of the rearwardly depending arms
114 of the cam levers 111 to effect a counter
clockwise rocking of said levers in unison,
thereby shifting the arms 115 into engage-
ment with the depending projections 112
and the arms 116 into éngagement with the
cam surfaces 111.
arms 115 and 116 causes a depression of the

. forward ends of the members 110 of the car-

rying levers while the rear members 109 of

said levers are held in their normal positions

by the engagement of the arms 116 under-
neath their contact surfaces 111. Such for-
ward depression.of the members 110 of the
carrying levers shifts the detents 97 from
beneath the releasing detents 92 of the pal-
lets 127, thereby re%easing said pallets 127
from the restraining influence 'of the carry-
ing levers. The result is that the carrying
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gears 77 of the several orders are impelled 54 to restore said numeral wheel first to the

forwardly by the spring actuated segments
81, and the numeral wheels 54 are likewise
impelled through the controlling pinions 56
until the lugs 94 arrive at points beneath the
rear ends of the inner members 109 of the
carrying levers. On release of the super-
totalizer zeroizing lever 108 and a conse-
quent counter clockwise rocking of the shaft
106 effected by the spring 106%, the several
cam levers 113 are returned to normal posi-
tion' by means of the rod 107" - Before this
takes place, however, the lugs 94 that are
about at the zero points of the several wheels
54 have stopped said wheels 54 so that the
nines appear in the sight openings of the
super-totalizer numeral wheels.
on release of the arms 116 from beneath the
contact surfaces 111 of the rear members
109 of the carrying levers, carrying levers 95
of the several numeral wheels, in moving to
their normal positions, again release the pal-
lets 127 and permit the power-driven wheels
126 to move the numeral wheels 54 to zero.

5 When the wheels 54 have regained the zero
‘position, the lugs 94 have been moved be-

yond the carrying levers permitting the de-
tents 97 to reéngage and lock the pallets 127
and pallet wheels 126. - .

In the units order of the super-totalizer
mechanism, there is no necessity for receiv-
Ing carrying impulses, as there is no lower
order than the units order, and, hence, the
pallet mechanism and the parts which re-
lease it and control its operation function
solely, to cancel or return to zero the nu-
meral wheel 54 of the units order. Refer-
ring to the Fig. 9, which illustrates a con-
struction employed in the units order of the
super-totalizer mechanism, the rock shaft 106
that is controlled by the zeroizing lever 108
is formed with a cam-recess 128 in which
works the short arm 129 of a pallet-control-
ling bell-crank lever 130 pivoted at the point
100. The longer arm 131 of said bell-crank
lever 130 is provided at its free end with a
detent 132 for the purpose of engaging the
detent 93 of the pallet 127 and restraining
operation of said pallet when the zeroizing

lever 108 is in its normal elevated position.

On operation of the zcroizing lever 108 to
effect canceling, in the manner hereinbefore
described, the clockwise rocking of the shaft
106 imparts a concurrent clockwise rocking
of the bell-crank lever 130 about its axis 100,
with the result that the detent 132 of said
bell-crank lever 130 is moved out of engage-
ment with the detent 93 of the pallet 127,
thereby releasing said pallet 127. ~Releasing
of the pallet 127 is accompanied by a con-
current’ release of the power spring 83 in
the units order of the machine, and the re-
leased spring 83 rotates the gear segment 81
and the gearing connecting said segment 81
with the gear 54* of the units numeral wheel

However,

“9” position, this operation being accom-
panied by repeated operations of the pallet
mechanism including the pa]let 127 and the
pallet wheel 126. The units numeral wheel
54 is stopped at the “9” position by its stop
94 moving into engagement with the carry-
ing lever 95 of the next higher order, :. e.

70

the “tens” order. As soon as the zeroizing -

lever 108 is restored to its normal position
the bell-crank lever 130 is concurrently re-
stored, by the action of its return spring 133,
to position for engaging the detent 93 of the
pallet 127 in the units order. Movement of
the zeroizing lever 106 to normal position,
however, releases the carrying levers 95 of
the orders above the units order by restoring
to normal position the cam levers 118. The
result is that the units wheel 54 is released
from the restraining action of the carrying
lever 95 of the “tens” order, permitting the
pallet mechanism of the units order to oper-
ate once again and to move the units nu-
meral wheel from the “9” posjtion to the
zero position. On arrival of the units wheel
54 at zero position, the pallet 127 is held
against further operation by the engagement
o% its detent 93 with the restraining detent
132 of the bell-crank lever 131.

From the above description, it is evident
that the operation of the zeroizing lever 108
to effect canceling or zeroizing of the super-
totalizer numeral wheel 54 is attended by
unwinding of the power springs 83 which
operate the gear segments 81. With the ex-
ception of the gear segment 81 employed
in the units order of the machine, these
gear segments 81 likewise function, to per:
form ° carrying operations released . from
lower orders of the machine to their next
higher orders.  Consequently it is desirable
that the power springs 83 be permitted to
unwind only in so f%msr as is.necessary to
restore the numeral wheels 54 of the super-
totalizer mechanism to zéro positions or to
perform the necessary carrying operations,
in order that there may be not only
some reserve power constantly upon the
parts controlled by these power springs 83,

‘but also that there be maintained, at all

times, a proper relation of adjustment be-
tween the power springs 83 and the parts
which they control. The invention provides
means for maintaining proper operative re-
lations between the power springs 83 and
their controlled parts, by preventing undue
and unnecessary unwinding of such springs,
which would otherwise result in a release of
the parts controlled by the springs and a
probable destruction of the adjusted rela-
tions of these parts. For this purpose,
means is provided for preventing a repeti-
tion of the operation of the Zeroizing mech-
anism of the super-totalizer mechanism,
after a zeroizing operation has been per-
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10

formed, until the super-totalizer lever 57
has been operated to re-wind the springs 83
that operate in the several orders of the
super-totalizer mechanism. Referring more
particularly to Figs. 10 and 11, the rock shaft
106 controlled by the zeroizing lever 108 is
provided with a radially-projecting pin 134,
adapted when said lever 108 is in its normal
elevated position to engage a stop 135 and
when said lever is in its depressed position
to engage a stop 136, these stops serving to
limit the rocking motion in either direction
of the before-mentioned shaft 106. Pivoted
at 137 on the fixed frame is a rocking arm
138 which is constantly urged into locking
position by means of a spring 139 connecting
said arm 138 with a portion of the fixed
frame of the machine. The bottom edge of
the rocking lever 138 is formed with a pair
of teeth 140, 141 which respectively receive
the upwardly-projecting arm 142 of a bell-

* crank controlling. lever 143 pivoted at 144

on the fixed frame. The other arm 145 of
said controlling lever 143 is provided at its
free end with an upstanding abutment 146,
whereas the arm 142 of the controlling lever
is provided with an inwardly-projecting
abutment 147. On movement of the rock
shaft 106 to effect zeroizing or canceling,
the pin 134 carried by said shaft 106 is ulti-
mately brought into engagement with the
upstanding abutment 146 of the arm 145
of the lever 143, thereby eflecting a clock-
wise rocking movement of said lever, as
viewed in Figs. 10 and 11, to move the arm
142 from engagement with the notch 140
of the rocking arm 138 into engagement
with the notch 141 of said arm. As the shaft
106 returns to normal position the pin 134
engages the abutment 147 of the arm 142
of said controlling lever and shifts it some-
what against the power exerted by the spring
189, but not enough to restore the arm 142
to its former position in the notch 140 of
the controlling arm 138. The result is that
the arm 142 remains in the. notch 141 of
the rocking arm 138 and when the shaft 106
has regained its normal position further
movement of said shaft to effect zeroizing

is blocked by the arm 147, which while

the arm 142 is in the notch 141, is in the
path of the pin 134. When, however, the
super-totalizer lever 57 is operated to re-
wind the several springs 83 the rocking of
the shaft 58 lifts the link 60 and in so do-
ing causes the upper end of said spring 60
to engage the arm 145 of the controlling
lever 143 and restore it to position, whereas
the arm 142 enters the notch 140 of the rock-
ing arm '188. In this position the abutment
147 is beyond. the path of the pin 134 car-
ried by the shaft 106 and said shaft 106
may be operated, resulting in a restoration
of the lever 142 to the rocking position above
described. - .

—

1,861,230 °

The calculating machine described in the
above specification embodies various other
instrumentalities and devices which need not
herein be described for the reason that they
are fully set forth in the prior patents he-
fore mentioned and in my said co-pending
application.

The invention as hereinbefore set forth
is embodied in a particular form of construc-
tion but may be variously embodied within
the scope of the claims hercinafter made.

What is claimed is:

1. In a calculating machine provided with
keys; ordinal actuating devices; ordinal reg-
istering wheels actuated by said devices; car-
rying springs; driving connections between
said registering wheels and said actuating
devices, including, driving intermeshing
gears; and means for .detraining said gears
to permit the carrying springs to unwind
and return said registering wheels to zero;
in combination: an additional set of regis-
tering wheels; and means adapted, on such
detraining of the driving intermeshing
gears, to gear the last-mentioned register-
ing wheels at will to said ordinal registering
wheels, for turning the additional set of
registering wheels, as the ordinal registering
wheels are turned to zero; substantially as
specified. ’

2. In a calculating machine provided with
keys; ordinal actuating devices; ordinal reg-
istering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-
ing gears; and means for detraining said
gears to permit the carrying springs to un-
wind and turn said registering wheels re-
versely to zero; in combination: an addi-
tional set of registering wheels; and means
adapted, on such detraining of the driving
intermeshing gears, to gear the last-men- -
tioned registering wheels at will to said or-
dinal registering wheels, for turning the ad-
ditional set of registering wheels forwardly
as the ordinal registering wheels are being
turned reversely to zero; substantially as
specified.

3. In a calculating machine provided with
keys; ordinal actuating devices; ordinal reg-
istering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-
ing gears; and means for detraining said
gears to permit the carrying springs to un-
wind and return said registering wheels to
zero; in combination: an additicnal set of
registering wheels; and means for gearing
the last-mentioned registering wheels at will
to said ordinal registering wheels, for turn-
ing the additional set of registering wheels,
as the ordinal registering wheels are turned
to zero; substantially as specified. '
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4. In a calculating machine provided with
keys; ordinal actuating devices; ordinal
registering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-
ing gears;.and means for detraining said

gears to permit the carrying springs to un--

wind and return said registering wheels to
zero; in combination: an additional set of
registering wheels; means adapted, on such
detraining of -the driving intermeshing
gears, to gear the last-mentioned registering
wheels at will to said ordinal registering
wheels, for turning the additional set .of

registering wheels, as the ordinal registering -

wheels are turned to zero; and carrying
mechanism coSperating with said additional
set of registering wheels; substantially as
specified. '

5. In a calculating machine provided with -

keys; ordinal actuating devices; ordinal
registering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said ac-
tuating devices, including, driving inter-
meshing gears; and means for. detraining
said gears to permit the carrying springs to
unwind and turn said registering wheels re-
versely to zero; in combination: an addi-

_tional set of registering wheels; means
adapted, on such detraining of the driving

intermeshing gears, to gear the last-men:
tioned registering wheels at will to said or-
dinal registering wheels, for turning the ad-
ditional set of registering wheels,as the ordi-

nal registering wheels are being turned re-’

versely to zero; and carrying mechanism co-

-operating with said additional set of regis-

tering wheels; substantially as specified.
6. In a calculating machine provided with

" keys; ordinal actuating devices; ordinal reg-

istering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-

“ing gears; and means for detraining said

gears to permit the carrying springs to un-
wind and return said registering wheels to
zero; in combination: an additional set of
registering wheels; means for gearing the
last-mentjoned registering wheels -at will to

- said ordinal registering wheels, for turning

55
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the additional set of registering wheels, as
the ordinal registering wheels are turned
to zero; and carrying mechanism coSper-
ating with said additional set of register-
ing wheels; substantially as specified.

7. In a calculating machine provided with
keys; ordinal actuating devices; ordinal reg-
istering wheels actuated by said devices;
carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-

11

ing gears; and means for -detraining said
gears to permit the carrying springs to un-
wind and return said registering wheels to
zero; in combination: an additional set of
registering wheels; means adapted, on such
detriining of . the driving intermeshing
gears, to gear the last-mentioned registering
wheels at will to said ordinal registering
wheels, for turning the additional set of
registering ‘wheels, as the ordinal register-
ing ‘whéels are turned to zero; carrying
mechanism for said additional set of regis-
tering wheels; and means for delaying the
operation of said carrying mechanism, while
the two sets of registering wheels are en-
trained, and for releasing said carrying
mechanism for operation on detraining of
such sets of registering wheels; substan-

‘tially as specified.

8. In a calculating-machine provided with
keys; ordinal actuating devices; ordinal reg-

istering wheels actuated by 'said devices; -

carrying springs; driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-
ing gears; and means for detraining said
gears to fermit the carrying springs to un-
wind an

versely to zero; in combination: an addi-
tional  set of - registering wheels; means
adapted, on such detraining of the driving

intermeshing gears, to gear the last-men-

tioned registering wheels at will to said ordi-
nal registering wheels, for turning the ad-
ditional set of registering wheels, as the
ordinal registering wheels are being turned
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turn said registering wheels re- -
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reversely to zero; carrying mechanism for

said additional set of registering wheels; and
means for delaying the operation of said

_carrying mechanism, while the two sets of

registering wheels are entrained, and for re-
leasing said carrying mechanism-for opera-
tion on detraining of such set of registering
wheels, substantially as specified. '

" 9. In a calculating machine provided with

keys; ordinal actuating devices; ordinal reg-
istering wheels actuated by said devices;
carrying springs; driving connections be-

bween said registering wheels and said actu-

ating devices, including, driving intermesh-
ing gears; and means for detraining said
gears to permit the carrying springs to un-
wind and return said registering wheels to
zero; in combination: an additional set of
registering wheels; means for gearing the
last mentioned registering wheels at will to
said ordinal registering wheels, for turning
the additional set of registering wheels, as
the ordinal registering wheels are turned to
zero;l carrying mechanism for said addi-
tional set of registering wheels; and means
for delaying the operation of said carrying
mechanism, while the two sets of registering
wheels are entrained, and for releasing said
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carrying mechanism for operation on de-
training of such sets of registering wheels;
substantially as specified.
. 10. In a caleulating machine provided
5 with keys, ordinal actuating devices, ordi-
nal registering wheels actuated by said de-

vices, carrying springs, and means for re-

leasing and permitting the carrying springs
to unwind and return said registering wheels
10 to zero, in combination: an additional set
of registering wheels, and means for gearing
the last-mentioned registering wheels at
will to said ordinal registering wheels, when
the carrying springs are released, for turn-
15 ing the additional set of registering wheels,
as the ordinal registering wheels are turned

to zero; substantially as specified.
11. In a caleulating machine provided
with keys, ordinal actuating devices, ordinal
20 registering wheels actuated by said devices,
carrying springs, and means for releasing
and permitting the carrying springs to un-
wind and turn said registering wheels re-
versely to zero, in combination : an additional
25 set of registering wheels, and means for
" gearing the last-mentioned registering
wheels at will to said ordinal registering
wheels, when the carrying springs are re-
leased, for turning the additional set of
. 30 registering wheels forwardly as the ordinal

registering wheels are turned reversely to

zero ; substantially as specified.
12. In- a calculating machine provided
with keys, ordinal actuating devices, ordinal
35 registering wheels actuated by said devices,
" carrying springs, and means for releasing
and permitting the carrying springs to un-
- wind and return said registering wheels to
zero, in combination: an additional set of
40 registeringwheels, meansiflor gearing thelast-
mentioned registering wheels at will to said
ordinal registering wheels, when thecarrying
springs are released, for turning the addi-
tional set of registering wheels, as the or-
45 dinal registering wheels are turned to zero,
.and carrying mechanism codperating with
said additional set of registering wheels;
substantially as specified.
18. In a calculating machine provided
50 with keys, ordinal actuating devices, ordinal
registering wheels actuated by said devices,
carrying springs, and means for releasing
and permitting the carrying springs to un-
wind and turn said registering wheels re-
55 versely to zero, in combination: an addi-
tional set of registering wheels, and means
~ for gearing the last-mentioned registering
wheels at will to said ordinal registering
wheels, when the carrying springs are re-
60 leased, for turning the additional set of
registering wheels forwardly as the ordinal
registering wheels are turned reversely to
zero, and carrying mechanism codperating
with said additional set of registering
85 wheels; substantially as specified. ‘

1,301,3%0

14. In a calculating machine provided
with keys, ordinal actuating devices, ordinal
registering wheels actuated by said devices,
carrying springs, and means for releasing
and permitting the carrying springs to un-
wind.and return said registering wheels to
zero, in combination: an additional set of
registering wheels, means for gearing the
last-mentioned registering wheels at will
to said ordinal registering wheels, when the
arrying springs are released, for turning
the additional set of registering wheels,
as the ordinal registering wheels are turned
to zero, carrying mechanism for said ad-
ditional set of registering wheels, and means
for delaying the operation of said carrying
mechanism, while the two sets of registering
wheels are entrained, and for releasing said
carrying mechanism for operation on de-
training of such sets of registering wheels;
substantially as specified. '

15. In a calculating machine provided

with keys, ordinal actuating devices, ordinal -

registering wheels actuated by said devices,
carrying springs, and means for releasing
and permitting the carrying springs to un-
wind and turn said registering wheels re-
versely to zero, in combination: an addi-
tional set of registering wheels, means for
gearing the last-mentioned registering
wheels at ‘will to said ordinal registering
wheels, when the carrying springs are re-
leased, for turning the additional set of
registering wheels forwardly as the ordinal
registering wheels are turned reversely to
zero, carrying mechanism for said addi-
tional set of registering wheels, and means
for delaying the operation of said carrying
mechanism, while the two sets of registering
wheels are entrained, and for releasing said
carrying mechanism for operation on de-
training of such sets of registering wheels;
substantially as specified.

-16. In a calculating machine provided
with keys, ordinal actuating devices, ordinal
registering wheels actuated by said devices,
carrying springs, driving connections be-

tween said registering wheels and said actu-

ating devices, including, driving intermesh-
ing gears, a swinging frame for detraining
said gears to permit the carrying springs to
unwind and return said .ordinal registering
wheels to zero, and means for so swinging
said frame, in combination: an additional
set of registering wheels, and means for
gearing the last-mentioned registering
wheels at will to said ordinal registering
wheels, when said frame is swung into posi-
tion for detraining the driving intermesh-
ing gears, for turning the additional set of
registering wheels, as the ordinal registering
wheels are turned to zero; substantially as
specified. . :

17..In a calculating machine provided
with keys, ordinal actuating devices, ordinal
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registering wheels actuated by said devi‘ces,

carrying springs, driving connections be-
tween said registering wheels and said actu-
ating devices, including, driving intermesh-
ing gears, a swinging frame for detrain-
ing said gears to permit the carrying
springs to unwind and turn said ordinai
registering wheels reversely to zero, and
means for so swinging said frame, in" com-
bination: an additional set of registering
wheels, and means for gearing the last-
mentioned registering wheels at will to said
ordinal registering wheels, -when said frame
is swung into position for detraining the
driving intermeshing gears, for, turning the
additional set of registering wheels for-
wardly, as the ordinal registering wheels

- are turned reversely to zero; substantially

20

25

as specified. :

18. In a calculating machine provided
with keys, ordinal actuating devices, ordinal
registering wheels actuated by said devices,
carrying springs, driving connections be-
tween said registering wheels and said ac-
tuating devices, including, driving inter-
meshing gears, a swinging frame for de-

- training said gears to permit the carrying
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springs to unwind and turn said ordinal
registering wheels reversely to zero, and
means for so swinging said frame, in com-
bination: an additional set of registering
wheels, means for gearing the last-men-
tioned registering wheels at will to said or-
dinal registering wheels, when said frame
is swung into position for detraining the
driving intermeshing gears, for turning the
additional set of registering wheels for-
wardly, as the ordinal registering wheels
are turned reversely to zero, and carrying
mechanism codperating with said additional

- set of registering wheels; substantially as
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specified. :

19. In a calculating machine provided
with keys, ordinal actuating devices, ordi-
nal registering wheels actuated by said de-
vices, carrying springs, driving connections
between said registering wheels and said
actuating devices, including, driving inter-
meshing gears, a swinging frame for de-

training said gears to permit the carrying

springs to unwind and return said ordinal
registering wheels to zero, and means for
so swinging said frame, in combination: an
additional set of registering wheels, means
for gearing the last-mentioned registering

~ wheels at will to said ordinal registering
- wheels, when said frame is swung into po-

. meshing
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sition for detraining the driving inter-
gears, for turning the additional
set of registering wheels, as the ordinal reg-
istering [wheels are turned to zero, and
carrying mechanism codperating with said
additional set of registering wheels; sub-
stantially as specified.

20. In a calculating machine provided

18

with a set of ordinal registering wheels,
and means for turning said wheels from
varying positions to zero positions, in com-
bination: an additional set of registering
wheels, means for gearing the last-men-
tioned registering wheels at will to said or-
dinal registering wheels, for turning the ad-
ditional set of registering wheels, as the
ordinal ‘registering wheels are turned to
zero, and carrying mechanism individual
to and cobperating with said additional set
of registering wheels independently of the
operation o
ge%istering wheels; substantially as speci-
ed.

21. In a calculating machine provided

with- a set of ordinal registering wheels,

and means for turning said wheels from
varying positions to zero positions, in com-
bination: an additional set of registering
wheels, means for gearing the (last-men-
tioned registering wheels at will to said or-
dinal registering wheels, for turning the ad-
ditional set of registering wheels, as the or-
dinal registering wheels are turned to zero,
carrying mechanism for said additional set
of registering wheels, and means for delay-
ing the operation of said carrying mech-
anism, while the two sets of registering

~wheels are entrained, and for releasing said

carrying mechanism for operation on de-
training of such sets of registering wheels;
substantially as specified.

22. In a calculating machine provided
with a set of ordinal register wheels, and
means for turning said wheels reversely
from varying positions to zero positions, in
combination: an additional set of register-

ing ‘wheels, means for gearing the last-men-

tioned registering wheels at will to said
ordinal registering wheels, for turning the
additional set of registering wheels for-
wardly, as the ordinal registering wheels are
turned reversely to zero, and carrying mech-
anism individual to and codperating with
said additional set of registering wheels in-
dependently of the operation of said first
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mentioned ordinal registéring wheels; sub-

stantially as specified. - :
23. In a calculating machine provide
with a set of ordinal register wheels, and
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means for turning said wheels reversely

from varying positions to zero positions, in

combination: an additional set of register-
ing wheels, means for gearing the last-men-

120

tioned registering wheels at will to said -

ordinal registering wheels, for turning the.

additional set of registering wheels for-
wardly, as the ordinal registering wheels are
turned reversely to zero, carrying mecha-

nism for said additional set of registering

wheels, and means for delaying the opera-
tion of said carrying mechanism, while the
two sets of registering wheels are entrained,
and for releasing sald carrying mechanism
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for operation on detraining of such sets of

-registering wheels; substantially as speci-

fied. v

24. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from- varying
positions to zero positions, in combination:
an additional set of registering wheels, car-
rying mechanism therefor, and means op-
erable for gearing either the carrying mech-
anism or said ordinal registering wheels to
said additional set of registering wheels;
substantially as specified.

25. In a calculating machine provided
with a set of ordinal registering wheels, and

_ means for turning said wheels from varying

20
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positions to zero positions, in combination:
an additional set of registering wheels, car-
rying mechanism therefor, means operable
for gearing either the carrying mechanism
or said ordinal registering wheels to said
additional set of registering wheels, and
means for delaying the operation of the car-
rying mechanism, while the latter is de-
trained from said additional set of register-
ing wheels; substantially as specified.

26. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from varying
positions to zero positions, in combination:
an additional’'set of registering wheels, car-
rying mechanism therefor, and a unitary
operating means for gearing either the car-
rying mechanism or said ordinal registering
wheels to said additional set of registering
wheels; substantially as specified.

27. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from varying
positions to zero positions, in combination:
an additional set of registering wheels, a mo-
tor-operated carrying mechanism therefor,

means operable for gearing either the carry-
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ing mechanism or said ordinal registering
wheels to said additional set of registering
wheels, and means for releasing power of
said carrying mechanism to turn said addi-
tional set of registering wheels to zero posi-
tions; substantially as specified.

28. In a calculating -machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from varying
positions to zero positions, in combination:
an additional set of registering wheels, a
motor-operated carrying mechanism there-
for; means operable for gearing either the
carrying mechanism or said ordinal regis-
tering wheels to said additional set of reg-
istering wheels, means for delaying the op-
eration of the carrying mechanism, while the
latter is detrained from said additional set
of registering wheels, and means for releas-
ing power of said carrying mechanism to
turn said additional set of registering wheels
to zero positions; substantially as specified,

' 1,391,220

29. In a calcul;iting méchine provided

“with a set of ordinal registering wheels, and

means for turning said wheels from vary-
ing positions to zero positions, in combina-
tion: an additional set of registering wheels,
carrying mechanism therefor, means oper-
able for gearing either the carrying mecha-
nism or said ordinal registering wheels to
said additional set of registering wheels, and
zeroizing mechanism for said additional set
of registering wheels; substantially as speci-
fied. :

30. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from varying
positions to zero positions, in combination:
an additional set of registering wheels, car-
rying mechanism therefor, means operable
for gearing either the carrying mechanism or
said ordinal registering wheels to said addi-
tional set of registering wheels, means for
delaying the operation of the carrying mech-
anism, while the latter is detrained from said
additional set of registering wheels, and
zeroizing mechanism for said additional set
?if registering wheels; substantially as speci-

ed. ‘

31. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from varying
positions to zero positions, in combination:
an additional set of registering wheels, car-
rying mechanism theréfor, means for con-
trolling the operation of said carrying mech-
anism in the individual orders of said last
named set of registering wheels, means op-
erable for gearing either the carrying mech-
anism or said ordinal registering wheels to
said additional set of registering wheels, and
a seconu controlling mechanism for said car-
rying mechanism common to all the indi-
vidual orders thereof, and under the control
of the aforesaid gearing means; substan-
tially as specified. )

32. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels from vary-
ing positions to zero positions, in combina-
tion: an additional set of registering wheels,
carrying mechanism therefor, means for con-
trolling the operation of said carrying mech-
anism 1n the individual orders of said last
named set of registering wheels, means op-
erable for gearing either the carrying mech-
anism or said ordinal registering wheels to
said additional set of registering wheels, and
a second controlling mechanism for said car-
rying mechanism common to all the indi-
vidual orders thereof, and adapted to delay
the operation of the carrying mechanism,
while the latter is detrained from said addi-
tional set of registering wheels; substan-
tially as specified.

33. In a calculating machine, in combina-
tion: a set of ordinal accumulator register-
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ing wheels rotatable on a fixed axis, includ-

ing gearing for turning them; means for
turning said wheels from varying positions
to zero positions; an additional set of regis-
tering wheels also rotatable on a fixed axis;
means for moving gearing of said first set of

. registering wheels. into position for being

entrained with said last named sét of regis-
tering wheels; and means for entraining
said last named set of registering wheels
with said first named set of registering
wheels, when gearing of the latter has been
moved into such entraining position; sub-
stantially as specified. ‘ :
34. In a calculating machine, in combina-
tion: a set of ordinal accumulator register-
ing wheels rotatable on a fixed axis, an ad-
ditional set of registering wheels also rota-

.table on a fixed axis and including gearing

for turning them, means for shifting gear-
ing of said first named set of registering
wheels to permit turning of the latter from
varying positions to zero position and to
move them simultaneously into position for
being entrained with said second named set

. of registering wheels; and means for en-
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‘table on a fixed axis; an

training said second named set of registering
wheels with said first named set of register-
ing wheels, when gearing of the latter has
been moved into such entraining position;
substantially as specified.

35. In a calculating machine, in combina-
tion: two independent sets of registering
mechanisms one adapted to be turned by the
other; and means controlled by both sets of
registering mechanisms for gearing them to-
gether; substantially as specified.
~36. In a calculating machine, in combina-
tion: an ordinal registering mechanism; an
additional registering mechanism intermit-
tently driven by power stored in the first-
named registering mechanism; means for
gearing the two registering mechanisms to-
gether whereby one registering mechanism
may be driven by the other; and structur-
ally independent carrying mechanisms in-
corporated individually in and under the in-
dividual control of said two registering
mechanisms; substantially as specified.

37. In a calculating machine provided

" with a set of registering wheels rotatable on

a fixed axis, including gearing for turning
them ; and means adapted to shift gearing of
such registering wheels and turn them to
zero positions; in combination: an addi-
tional set of registering wheels also rota-
5 means adapted, on
such shifting of gearing of said first-men-
tioned registering wheels, to entrain them at
will with said additional registering wheels,
for turning the latter, as the first-mentioned
registering wheels are turned to zero; sub-
stantially as specified. ,
38. In a calculating machine provided
with a set of registering wheels including

108

gearing mounted on a shiftable axis; and
means adapted to shift the axis of such gear-
ing laterally and permit the aforesaid wheels
to turn to zero positions; in combination:
an additiona] set of registering wheels; and
means adapted, on axial shifting of said
gearing to gear the registering wheels at
will to said additional registering wheels,
for turning the latter, as the first-mentioned
registering wheels are turned to zero; sub-
stantially as specified.

89. In a calculating machine provided
with a set of registering wheels rotatable on

a fixed axis, including gearing for turning

them ; and means adapted to shift such gear-
ing and permit the registering wheels to turn
to zero positions, in combination: an addi-
tional set of registering wheels also rotata-
ble on a fixed axis; means adapted, on such
gear shifting to gear the aforesaid register-
ing wheels at will to said additional regis-
tering wheels, for turning the latter, as the
first-mentioned registering wheels are turned
to zero; and carrying mechanism coSperat-
ing with said additional set of registering
wheels ; substantially as specified.

40. In a calculating machine provided
with a set of registering wheels, including
gearing mounted on a shiftable axis; and
means adapted to shift the axis of such gear-

ing laterally and permit the registering

wheels to turn to zero positions, in combina-
tion: an additional set of registering
wheels; means adapted on axial shifting of
said gearing, to gear the aforesaid register-
ing wheels at will to said additional register-
ing wheels, for turning the latter, as the
first-mentioned registering wheels are turned
to zero; and carrying inechanism codperat-
ing with said additional set of registering
wheels ; substantially as specified.

41. In a calculating machine. provided
with a set of registering wheels, including
gearing for turning them ; and means adapt-
ed to shift such gearing and permit the reg-
istering wheels to turn reversely to zero po-
sitions; in combination: an additional set of
registering wheels; and means adapted, on
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such gear shifting, to gear the aforesaid .

registering wheels at will to said additional
registering wheels, for turning the latter
forwardly, as the ﬁrst-mentioneg registering
wheels are turned reversely to zero; sub-
stantially as specified.

42. In a calculating machine provided
with a set of registering wheels, including
gearing mounted on a shiftable axis; and
means adapted to shift the axis of such gear-

120

ing- laterally and permit the registering

‘wheels to turn reversely to zero positions; in

combination: an additional set of register-
ing wheels; and means adapted, on axial
shifting of said gearing, to gear the afore-
said registering wheels at will to said addi-
tional registering wheels, for turning the lat-
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ter forwardly, as the first-mentioned régis—

tering wheels are turned reversely to zero;

substantially as specified, . : ~
43, In a calculating machine provided
with & set of registering wheels including
earing mounted on a shiftable axis; means
or shifting the axis of such gearing later-
ally; and means, releasable on such axial

shifting, for turning the registering wheels '

to zero positions; in combination: an addi-
tional set of registering wheels; and means
adapted, on axial shifting of said gearing, to
gear the aforesaid registering wheels at will
to said additional registering wheels for
turning the latter, as the first-mentioned reg-

. istering wheels are turned to zero; substan-

tially as specified. - : .
44, In a calculating machine provided
with a set of registering wheels including
gearing mounted on a shiftable axis; means
for shifting the axis of such gearing later-

ally;- and means, releasable on such axial -

shifting, for turning the registering wheels
to zero positions; in combindtion: an addi-
tional set of registering wheels; means
adapted, on axial shifting of said gearing to
gear the aforesaid registering wheels at will
to said additional registering wheels for
turning the latter, as the first-mentioned reg-
istering wheels are turned to zero; and car-
rying mechanism codperating with said ad-
ditional set of registering wheels; substan-
tially as specified. '

45. In a calculating machine provided

with a set of registering wheels, including:

gearing for turning them; and means adapt-

ed to shift such gearing and permit the reg- .

istering wheels to turn to zero position; in
combination: an additional set of registering
wheels; means adapted, on such gear shift-
ing to gear the aforesaid registering wheels
at will to said additional set of registering
wheels, for turning the latter, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels; and means
for preventing operdtion of said carrying
mechanism, when the two sets of registering
wheels are geared together, and for releasing
such carrying mechanism on detraining of
said two sets of registering wheels; substan-
tially as specified.

46. In a calculating machine ﬂvprovidedv

with a set of registering wheels, including

_gearing for turning them; and means adapt-

ed to shift such gearing and permit the reg-
istering -wheels to turn to zero position; in
combination : an additional set of registering
wheels; means adapted, on such gear shift-
ing to gear the aforesald registering wheels
at will to said ac};iitional registering wheels,
for turning the latter, as the first-mentioned

registering wheels are turned to zero; carry-

ing mechanism for said additional set of
registering wheels; and means for delaying

1,391,220

the operation of said carrying mechanism, -

while said additional set of registering
wheels are being turned by said first-men-
tioned  set of registering wheels; substan-
tially as specified. .

47. In a calculating machine provided
with a-set of registering wheels; and means

70

for turning such registering wheels from .

various positions to zero positions, in com-
bination: an additional set of registering
wheels; means adapted, to gear the latter
at will to said first-mentioned registering
wheels, for turning thereby, as the -first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels; and means
for delaying the operation of said carrying
mechanism, while said additional set of reg-
istering wheels are being turned by said
first-mentioned set of registering wheels;
substantially as specified. '

48. In a calculating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in com-
bination: an. additional set of registering
wheels; means adapted, to gear the latter
at will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels; and means
for controlling the operation of said carry-
ing mechanism concurrently with the gear-
ing together of said two sets of registering
wheels; substantially as specified. -

49. In a calculating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in combi-
nation: an additional set of registering
wheels; means adapted, to gear the latter
at will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; and carrying mechanism for said addi-
tional set of registering wheels controlled
in its operationtioy said first-mentioned set
of registering wheels, when the latter are
geared with said. additional set of register-
ing wheels; substantially as specified.

50. In a calculating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in combi-
nation: an additional set of registering
wheels; means adapted, to gear the latter
at will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels; means co-
operating individually with the individual
orders of said additional set of registering
wheels for controlling individual operations
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of said carrying mechanism; and means for
controlling said: carrying mechanism collec-
tively, while said additional set of register-
ing wheels are being turned by said first-
mentioned set of registering wheels; sub-
stantially as speciﬁef L . .

51. In a calculating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering
wheels; means adapted, to gear the latter at
will to said first- mentioned r%gistering
wheels, for turning thereby, as the first-men-
tioned registering wheels are turned to zero;
carrying mechanism for said additional set
of registering wheels; means coGperating in-
dividually with the individual orders of said
additional set of registering wheels for con-
trolling individual operations of said carry-
ing mechanism ; and means for delaying the
operation of said carrying mechanism, while
said additional set of registering wheels are
being turned by said first-mentioned set of
registering wheels; substantially as specified.

52. In a calculating machine provided
with a set of registering wheels; including
gearing for turning them; and means adapt-
ed to shift such gearing and permit the reg-
istering wheels to turn to zero position; in -

combination: an additional set of registering

wheels; means adapted, on such gear shift-
ing to gear the aforesaid registering wheels
at will to said additional registering wheels,

88 for turning the latter, as the first-mentioned .

registering wheels are turnéd to zero; carry-
ing mechanism for said additional set of
registering wheels; means for delaying the
operation of said carrying mechanism, while
said additional set of registering wheels are
being turned by said first-mentioned set of
registering wheels, and means for releasing
sald carrying mechanism to turn said addi-

-tional set of registering whéels to zero; sub-

stantially as specified.
53. In a calculating machine provided,
with a set of registering wheels, including

- gearing for turning them; and means adapt-

ed to shift such gearing and permit the reg-
istering wheels to turn to zero position; in
combination : an additional set of registering
wheels; means adapted, on such gear shift-
ing, to gear the aforesaid registering wheels
at will to said additional registering wheels,
for turning the latter, as the first-mentioned
registering wheels are turned to zero; carry-
ing mechanism for said additional set of reg-
istering wheels; and means for releasing said
carrying mechanism to turn said additional
set of registering wheels to zero; substan-
tially as specified. S

54. In a calculating machine provided
with a set of registering wheels, including
gearing for turning them; and means adapt-
ed to shift gearing of such registering wheels

A7

and turn them to zero position; in combi-
nation: an additional set of registering

‘wheels; means adapted on shifting of gear- -

ing of said first-mentioned registering

- wheels, to entrain them at will with said ad-
- ditional registering wheels, for turning the

latter as the first-mentioned registering

~wheels are turned to zero; can%ying mecha-

nism for said additional set of registering
wheels; and zeroizing mechanism for said
additional set of registering wheels; sub-
stantially as specified. = :

55. In a calculating machine provided

with a set of registering wheels; and means-
for turning such registering wheels from-
.yarlous positions to zero positions; in com-

bination: an additional set of registering
wheels; means adapted to gear the latter
at will to said_first-mentioned registering
wheels, for turning thereby, as the first-men-
tioned registering wheels are turned to zero;
carrying mechanism for said addifional set

~of registering wheels; means for disconnect-

ing said carrying mechanism from said ad-
ditional set of registering wheels, when the
latter are geared to said first-mentioned set
of registering wheels; and means for delay-
ing the operation of said carrying mecha-
nism, while so disconnected ; substantially. as
specified. - . , .
56. In a calcylating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering
wheels means adapted to gear the latter at
will to said first- mentioned registering
wheels, for turning thereby, as the first-men.
tioned registering wheels are turned to Zero;
carrying mechanism. controlled by . lower
orders of said additional set of registering

-Wheels for imparting carrying impulses to

their next higher orders; means, operable

while both sets of registering wheels are .

geared together, for disconnecting the carry-
ing mechanism from’the next higher orders,
while preserving the control by the lower

orders of said additional set o registering

- wheels; and means for preventing escape of

carrying impulses, while the carrying mech-
anism is so disconnected from the next
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higher orders of said additional set of reg-

istering wheels; substantially as specified.

57. In a calculating machine .provided -

with a set of registering wheels; and means
for turning said registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering’
wheels; means adapted, to gear the latter at
will to said first-mentioned registering

wheels, for turning thereby, as the first.

mentioned registering wheels are turned to
zero; carrying mechanism controlled by
lower orders of said additional set of regis-
tering wheels for imparting carrying im-
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pulses to their next higher orders; means,
operable while both sets of registering
wheels are geared together, for disconnect-

.ing the carrying mechanism from the next

higher orders while- i)reserving the control
by the lower orders of said additional set of
registering wheels; and means for delaying
the carrying operation, while the carrying
mechanism 1s so disconnected from the next
higher orders of said additional set of reg-
istering wheels; substantially as specified.

58. In a calculating machine provided
with a set of registering wheels; and means
for turning such registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering
wheels; means adapted to gear the latter at
will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism controlled by
lower orders of said additional set of regis-
tering wheels for imparting carrying im-
pulses to their next higher orders; and
means, operable while both sets of register-
ing wheels are geared together for delaying
the release of carrying mechanism to the
next higher orders, while preserving the
control by the lower orders of said addi-
tional set of registering wheels; substan-
tially as specified. : v

59. In a calculating machine provided
with a set of registering wheels; and means
for turning said registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering
wheels ; means adapted, to gear the latter at
will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels, including, a

lurality of individual motor-driven mem-
'Eers for imparting carrying impulses to the
individual orders of said additional set of
registering wheels; control devices codper-
ating with the individual orders of said
registering wheels for releasing the carry-
ing impulses of said motor members in-
dividually; and means for effecting a col-
lective release of the motor members of the
carrying mechanism, for turning the addi-
tional set of registering wheels to zero; sub-
stantially as specified.

60. In a calculating machine provided

~with a set of registering wheels; and means

for turning sald registering wheels from
various positions to zero positions; in com-
bination: an additional set of registering
wheels; means adapted, to gear the latter

“at will to said first-mentioned registering

65

wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tiona] set of registering wheels, including,

1,301,330

a plurality of individual motor-driven
members for imparting carrying impulses

to the individual orders of said additional

set of registering wheels; control devices co-
operating with the individual orders of said
registering wheels for releasing the carry-
ing impulses of said motor members -in-

70

dividually; and means for releasing all of -

the motor members simultaneously, for ef-
fecting the release of carrying in the sev-
«eral orders of the additional set of register-

75

ing wheels to turn the latter to zero; sub- -

stantially as specified.

61. In- a calculating machine provided
with a set of registering wheels; and means
for turning said registering wheels from
various-positions to zero positions; in com-
bination: an additional set of registering

.wheels; means adapted, to gear the latter at

will to said first-mentioned registering
wheels, for turning thereby, as the first-
mentioned registering wheels are turned to
zero; carrying mechanism for said addi-
tional set of registering wheels, including, a
Elurality_ of individual motor-driven mem-
ers for imparting carrying impulses to the
individual orders of said additional set of
registering wheels; control devices codper-
ating with the individual orders of said
registering wheels for releasing the carry-
ing impulses of said motor members in-
dividually; means for releasing all of the
motor members simultaneously, for effect-
ing the release of carrying in the several
orders of the additional set of registering
wheels to turn the latter to zero; and means
for stopping such registering wheels when
they individually arrive at zero position;
substantially as specified.

62. In a calculating machine provided
with a set of ordinal registering wheels, and
means for turning said wheels reversely from
varying positions to zero positions, in com-
bination: an additional set of registering
wheels, means for gearing the last-mentioned
registering  wheels at will to said ordinal
registering wheels, for turning the addi-
tional set of registering wheels forwardly,
as the ordinal registering wheels are turned
reversely to zero, zeroizing mechanism for
said additional set of registering wheels, and
means controlled by said gearing means for
releasing said zerolzing mechanism for op-
eration at will; substantially as specified.

63. In a calculating machine provided
with a set of ordinal registering wheels,

and means for turning said wheels reversely

from varying positions to zero positions, in
combination: an additional set of register-
ing wheels, means for gearing the last-men-
tioned registering wheels at will to said
ordinal registering wheels, for turning the
additional set of registering wheels for-
wardly, as the ordinal registering wheels
are turned reversely to zero, zeroizing mech-
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anism for said additional et of 'registerinﬁ

- wheels, and means for preventing repeate

10.

- 15

‘20

operations of said zeroizing mechanism be-
tween successive operations of said gearing
means; substantially as specified.

64. In a calculating machine provided

‘with a set of registering wheels, including -

gearing for driving them; and means adapt-
ed to shift gearing of such registering wheels
and turn them to zero position; in combina-
tion: an additional set of registerin wheels ;
means adapted, on such shifting of gearing
of said first-mentioned registering ytheels,
to entrain them at will with said addit

registering wheels, for turning the latter, as
the first-mentioned registering wheels are
turned to zero; carrying mechanism for said
additional set of registering wheels; means
for turning said additional set of registering
wheels to. zero by effecting release of said
carrying mechanism; and means for pre-

- venting repeated zerolzing operations of said
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' 1zing means, unless released by a subsequent

50

55

additional set of registering wheels, between
successive operations of said gearing means;
substantially as specified. ‘ B
65. In a caleulating machine provided
with a set of registering wheels, including
gearing for driving them ; and means adapted
to shift gearing of such registering wheels
and turn them to zero position; in combina-
tion: an additional set of registering wheels;
means, adapted, on such shifting o earing
of said first-mentioned registering Wﬁeels to
entrain them at will with said additional
registering wheels, for turning the latter, as
the first-mentioned registering wheels are
turned to zero; carrying mechanism for said
additional set of registering wheels; means
for turning said additional set of register-
ing wheels to zero by effecting release of said

-carrying mechanism ; and means operatively

disposed between said gearing means and the
zeroizinz means of the additional set of reg-
istering wheels, for releasing such zeroizing
means for operation at will subsequent to an
operation of said gearing means and for
preventing further operation of such zero-

operation of said
tially as specified. ) , ,

66. In a calculating-machine, in ‘combina-
tion: key-driven actuatin mechanism; ac-
cumulator - mechanism driven by said key-
driven actuating mechanism, for the.accu-
mulation of individual totals, said accumu-
lator - mechanism being -permanently posi-

gearing means; ,substan-

- tioned and operating in fixed ordinal places

60

65

in the machine; super-totalizer accumulator

- mechanism embod{mg means for accumulat-

ing the individua

totals of the key-driven

accumulator mechanism.into a grand total;

means operable at will for entraining said

accumulator mechanisms, to permit transfer

of an individual total from the key-driven to
the super-totalizer accumulator mechanism ;

tonal -
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and driving means acting indépendéntly-of
-actuation and codperating’

the aforesaid ke
with said key-driven accumulator mecha.
nism for affecting the transfer of the indi-
vidual total to said super-totalizer accumu-
lator mechanism; substantially as specified.

tion: key-driven actuating mechanism; ac-
cumulator-mechanism driven by said key-
driven actuatin mechanism, for the aceu-
mulation of ind%

lator - mechanism being permanent]
tioned and operating in fixed ordinafr places
in the machine; super-totalizer accumulator
mechanism embodying means for accumulat-

/ing the individual totals of the key-driven

accumulator mechanism into a grand total
means operable at will for entraining. said

67. In a calculating-machine, in combina-

vidual totals, said accumu--
posi- -

70

75

80

accumulator mechanisms, to permit transfer

of an individual total from the key-driven to-

the super-totalizer accumulator mechanism ;
and means. for storing power in said key-
driven accumulator mechanism, .during ke
actuation thereof, to provide power for ef-
fecting the transfer of the individual total
to said super-totalizer accumulator mecha-
nism; substantially as specified.

68. In" a key-driven calculator ; accumu-
lator-mechanism capable of recelving and
storing power, a series of actuators for stor-
ing power in said accumulator-mechanism
in combination with a second accumulator
mechanism adapted to receive the power
stored in the first accumulator mechanism
to register a total, substantially as specified.

. 69. In a calculating machine, in_combina-
tion: a key-driven ordinal accumulator reg- .

istering mechanism ; ‘an additional accumuy-
lator registering mechanism adapted to be
driven ‘Intermittently by power stored in
said first-named registering mechanism ; and
means operable at will for gearing said two

2.
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registering mechanisms together; substan-.

tially as specified.

70. In a calculator, a series of register -
for actuating said -
‘wheels in a carrying of the tens, and means. -

wheels, carrying spr

whereby the said carrying springs them:

-selves may turn the register wheels in for-

ward direction advancing from divers nu-
merical positions to zero, to effect n zeroiz-
ing» operation; substantially as specified.

" 71.In a

storing power, a seriés of actuators for oper-

-ating and  concurrently storing power in
said accumulator-mechanism, in combination:

with a second accumulator-mechanism, and
means for connecting -the second accumu-
lator-mechanisin with the first, to permit the
power stored in the first accumulator-mecha-

110 .

115 -

_ key-driVen_ calculator : accumu- -
lator-mechanism capable of receiving and -
120 .

125

nism to transfer a total to the second accu-

mulator-mechanism; substantially as speci-

fied.

72. In a calculgitpr, 3 seriés of. reg*i’sf;-ef

130
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wheels, releasable carrying springs for actu-
ating said wheels forwurdTy in a carrying of
the tens, means for releasing said springs in-
_dividually to perform carrying, and other
means for effecting simultaneous release of
all the carrying springs in their forward
motion - producing function, whereby the

1,801,220

said carrying springs themselves may turn
the register wheels in forward direction, ad-
vancing from divers numerical positions to
zero, to effect a zeroizing operation; sub-
stantially as specified.

JOSEPH A.V.TURCK.
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