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Qakland, Calif., assignors to Friden Calculai-
ing Machine Co., Inc., a corporation ef Cali-

fornia

Application June 2, 1941, Serial No. 396,306

16 Claims.
1

This invention relates to calculating machines
and is concerned more particularly with the pro-
vision of & full tens transfer mechanism for the
shiftable register of such machines.

It is & general object of the invention to pro-
vide an improved tens transfer mechanism for
calculating machines having shiftable registers
whereby transferring operations extend to all
register dials.

Another object of the invention is to provide
an asuxiliary tens transfer mechanism operable
with respect to all orders to the left of those

normally operated upon by the conventional

transfer mechanism of the machine,

Other objects and advantages will be apparent
from the following description of a preferred em-
bodiment of the machine as illustrated in the ac-
companying drawings, in which:

Figure 1 is & cross-sectional elevational view
illustrating the relation of the accumulator and
revolutions counter to their respective actuating
means.

Figure 2 is a left side elevational view of the
-machine, with some parts shown in section.

Figure 3 is an enlarged plan view illustrating
the auxiliary transfer mechanism, the view being
taken as Indicated by the line 3—3 in Figure 4.

Figure 4 is a sectional elevation taken as indi-
cated by the line §—4£ in Figure 3.

Figure 5 is a transverse sectional view taken as
indicated by the line 5—8 in Figure 4.

Figure 6 is & transverse sectional view taken
as indicated by the line 8—€ in Figure 3.

Figure 7 is a detail section of the auxiliary
transfer mechanism taken as indicated by the
line T—7 in Figure 3.

Pigure 8 is a detail section of the auxlliary
transfer mechanism taken as indicated by the
line 8—=8 in Figure 3.

Figure 9 is a rear elevational view of the aux-
iliary transfer mechanism, with left-hand portion
of the view illustrating a vertical -longitudinal
secti'?n thereof as indicated by line $—9 in Fig-
ure 7.

Figure 10 is a transverse sectional view similar
to Figure 5 but with the carriage positioned so
that certain orders of the outboard transfer
mechanism are active.

Referring to the drawings, the invention is
illustrated as embodied in a calculating machine
of the Thomas type, for example of the character
. shown in the patents to Carl M. Friden Nos.
2,229,888 and 2,229,890, issued January 28, 1941,

Referring to Figures 1 to 3, the machine in-
cludes & frame including & base 10, respective
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similar side plates of which the lefi side plate
§f only is shown, and various cross frame mem-
bers including cross brackets 12, {3, i4 and I8,

The machine also includes a transversely shift-
able register carriage 11 which is suitably mount-
ed for endwise shifting movement on cross brack-
ets 12 and 16. The carriage 17 includes & main
frame portion 18 made up of similar opposite
sections 18a 'and 18b and a transverse bar (8
spaced therefrom and connected thereto by re-
spective end plates 2f.

The sections 18a and 18b (Figures'1 and 3)
of the carriage frame mount a series of numerai
wheel shafts 26, each of which carries numeral
wheel or dial 21 at its upper end and a numeral
wheel gear 28 at its lower end., The number
wheel gear 28 is adapted to be meshed in the
usual fashion with either of plus-minus gears 2§
or 30 carried at .the ends of a spool i which is
slidably mounted on a square shaft 32. The
shifted position of the series of plus-minus gears
29 and 30 is controlled by a strap 33 of the usual
construction which is carried by one or more
arms 34 from a rock shaft 35 which is adjusted to
determine the plus-minus coendition of registra-
tions in the accumulator.

The square shaft 32 is provided with respec-
tive ten-tooth gears 36 and 37 which are con-
trolled by respective slides 38 and 39 from the
numeral keys 41 of the same order in the usual

fashion. The gears 36 and 37 are shiftable fo & .

selected position to be operated by an associated
actuator cylinder 42 mounted on an actuating
shaft 43, which is driven in the usual fashion
from g transverse drive shaft 44 as fully described
in said patents.

It will be understood that to select numbers
for entry in the accumulator 21, the gears 36
and 31 are adjusted with respect to the associ-
ated actuating cylinder 4Z to receive one to nine
increments of movement to be transmitted .

through the operative gear 29 or 30 to the nu-
meral wheel gear 28 and thus to the numeral -

wheel aligned therewith.

A conventional form of transfer mechanism is
provided in the inboard orders of the eglculating
machine, that is those which are adapted to re-
ceive a drive directly from the actuating shafts
43. For this purpose each numeral wheel shaft
26 is provided with a single toothed cam 46 (Fig-
ure 1) which operates through a transfer lever
41 which is pivoted at 48 on the carriage frame
to adjust the associated transfer gear 49 of next
higher order to active position for engagement
by the transfer actuator §0 associated therewith.
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This construction is conventional and fully dis-
closed in sald patent referred to above, except
that in the twelfth order the shaft 82 does not
extend forwardly of the frame plate i8 for a
purpose that will later become apparent.

The register carriage |7 may also serve to
mount a suitable form of revolutions counter
having numeral wheels 81 which are adapted for
operation by the associated counter actuator
mechanism 52 in a conventional manner. Any
desired type of counter may be employed.

As previously explained, the invention contem-
plates the provision of an auxillary or outboard
transfer mechanism for providing a full trans-
ferring operation throughout the accumulator,
such mechanism being brought into play with re-
spect to the numeral wheels which are outboard,
that is to the left of the orders of the regular
transfer mechanism. This outhoard transfer
mechanism is normally latched to become active
only in the event of a transfer occurring in the
highest order controlled by the regular -transfer
mechanism of the machine. Also the mecha-
nism is capable of being disabled order-by-order
as the orders are shifted inboard so that the ex-
tra or outboard transfer mechanism is only ac-
tive with respect to those orders to the left of
the regular or inboard transfer mechanism,

This transfer mechanism is preferably of the
simultaneous type and can be operated either .

positively or negatively.

Referring to Figures 3 and 10, the outboard
transfer mechanism comprises an actuator as-
sembly indicated generally at 61 which is mount-
ed for endwise reciprocation and for a rotary
oscillation and is driven in a manner herein-
after referred to. The actuator assembly &f
(Pigures 3, 5, and 7 to 10) comprises a series of
similar units made up of a transfer sensing ele-
ment 62 and a transfer actuating element 88,
Sensing element 82 of each unit is adapted to
determine whether a lower order numeral wheel
is in position to trip a transfer, and if this be
the case the actuating element of this unit be-
comes effective with respect to the next higher
order numeral wheel. Element 62 is provided
with a hub 64 and element 63 is provided with
a hub 65. The series of hubs 64 and 65 are in
endwise abutting relation and free for pivoting
movement on a shaft 66 having retaining collars
61, 68 secured thereon at the ends of the series
of units. Collars 6T and 68 are connected by a
rod 69. The rod 69 is connected by spring 11
to a stud 12 carried by each of the actuating ele-
ments 63 so that the actuating elements are
yieldably urged to follow rod 698 in a clockwise
direction as viewed in Figure 8.

A releasable connection is provided between
the sensing element and the actuating element
of each unit. This releasable connection is
formed by a toothed bail 73 (Figures 3 and 7 to
10) pivoted at 14 on the associated hub €4 and
having a tooth 15 engaging a forked extension
16 of the assoclated actuating element €3. In
each unit of the actuator assembly, the sensing
element 62 is provided with a tooth 17 for coop-
eration with a notched disc 18 of a numeral wheel
while the associated actuating element §3 is pro-
vided with an actuating tooth 19 for association
with a ten-tooth gear 81 of the next higher order
numeral wheel. - _

The highest order transfer element is provided
only with an actuating element 63a adjacent the
retaining collar 61. In a nine order outboard
mechanism, only the nine highest numeral

pat
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wheels are provided with a notched disc 18 and
teni-tooth wheel 81. The actuating tooth 79 of a
lower order underlies the sensing tooth 17 of the
next higher order and as shown in Figs. 3, 7 and
9 the bent portion T1a of each lever 1T engages
shoulder 18a on the members 19 disposed there-
below; when one sensing member Is restrained,
all higher units are also restrained.

Mesans are provided to render the units of the
auxiliary transfer assembly ineffective when they
are in an inboard position, that is, when the nu-
meral wheels associated therewith are in posi-
tion to be actuated by the regular transfer mech-
anism.

In order to break the connection between two
adjacent members %2 and 82 of a unit, the bail
13 is provided with a depending arm 86 having a
roller 87 adapted to engage a fixed rail 88 mount-
ed on the frame of the machine. Rail 88 has an
inclined cam end 89 upon which the rollers 81
ride as they pass from outboard to inboard con-
dition. The sensing and actuating elements 62
and 63 are provided with respective depending
fingers 9t and 92 which, as they pass inboard,
move along the edge of & fixed rail 33 so as to
prevent movement of such inboard elements un-
der the urgency of springs T{ upon clockwise
movement of the transfer assembly toward ac-
tive position as viewed in Figure 8. Al orders
are shown as being inboard in Figures 3, 4, and 5,
the carriage being positioned in its right-end
position. In Figure 10, the four highest orders
are shown in outboard position. The outboard
orders, however, if unlatched by the regular
transfer mechanism are free to rock in such di-
rection under the urgency of their springs 1 as
the rod 69 rocks with the shaft 66 as later de-
scribed. Thus, if a numeral wheel, for example

vin positive registration, is standing at zero, the

40 notch 94 of its disc 78 will be positioned as shown

in Figure 3, so that the associated sensing tooth
11 can pass therethrough and let the actuating
tooth 79 of the same unit engage the next higher
order ten-tooth gear to transfer the increment

5 upon the translatory movement of the auxiliary

transfer assembly,

A releasdble latch is provided for the outboard
orders of the transfer mechanism in the form
of a stop member or latch 181 (Figures 3, 4 and
10) pivoted at 102 in a bracket 103 carried by the
frame of the machine. Latch 101 has its hori-’

. zontal latching portion disposed in the plane of

rail 93 and lies immediately to the left of the
rail as seen in Figure 3 to engage finger 82 of the
lowest outboard order. Member {01 has a de-
pending portion (04 for engagement by finger
106 of an arm 107 pivoted at 108 on the frame
of the machine. Arm 107 has a second finger
provided with an offset end 109 for engagement
with the transfer lever 47 operated by the highest
order receiving a transfer from the conventional
numeral wheel mechanism. With the latch
member (01 positioned as shown in Figure 4, the
outboard transfer mechanism 1s inoperative.
However, if latch member (01 is rocked counter-
clockwise from the Figure 4 position to move its
horizontal portion below the aligned finger 82 of
the lowest outboard order, all outboard orders of
the transfer mechanism are also released for a
similar counter-clockwise movement as viewed In
Pigure 4 to operative position. Only the orders
to the left of the rall 83 as shown in Figure 10
can be operative.

As stated above, the drive mechanism for the
transfer actuator provides for axial reciprocation
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and rotary oscillation thereof in timed relation, so
that for positive registration the active actuator
teeth are dipped to active position during one di-
rection of translatory movement, and during neg-
ative registration they are dipped to active posi-
tion during the opposite direction of translatory
movement.

To effect the axial oscillation of the transfer
actuator, the shaft 86 has secured thereon a col-

lar {18 (Figures 3, 4 and 10) which carries an ec-

centrically positioned pin {17 on which a grooved
roller {18 is slidably and rotatably mounted, The
groove of the roller {88 is engaged by cam {19
having its hub secured on a shaift 120 of a long
pinion 124. Pinion §2{ and shaft 120 are jour-
naled in end plate 21 and in bracket 122 carried
by the frame of the carriage. As seen in Figure
4, the cam {19 is in its neutral position and is
seen to be symmetrical with respect to such posi-
ticn with the cam rise located substantially dia-
metrically opposite from the roller {18. Thus
upon turning of the cam {49 in either direction,
roller 118, pin 17, collar {8, and shaft 68 will be
oscillated first counter-clockwise as viewed in Fig-
ure 4, and then clockwise back to the position
shown in Figure 4. The high portion of cam {19
is of sufiicient extent to maintain the actuator in
engagement with the associated gears during
their active stroke.

T'o control the axial reciprocation of the trans-
fer assembly, the shaft {29 also carries a grooved
cexn drum {23 (Figures 3, 4 and 10) engaged by
a pin 12§ secured on the shaft 68. Drum 123 is
provided with g cam groove 126 which is adapted
to provide an axial reciprocation of the shaft
6% for each revolution of the cam drum 123. The
cam groove has a straight portion 126q separated
from a second axially displaced straight portion
§28b by similar inclined portions, Pin 124 is
normaelly midway of one of the inclined portions.
The position of the pin 124 with respect to the
cam groove {26 being such that in the direction of
rotation A of the cam drum {23, the first part of
the axial reciprocation of the shaft 68, i. e, to the
right, occurs before its rotary oscillation to move
the actuator teeth to active position. 'This action
occurs while pin (24 is traveling along straight

. portion {26c of the cam groove. After the teeth
are moved to active position in all orders to which
transfers are determined, the pin 124 moves along
the second inclined cam groove portion whereby
the transfer assembly is moved to the left for its
full extent of {ravel to effect entry of any trans-
ferred units. Subsequenfly the actuator teeth
are rocked back to inactive position as the roller
118 descends the high portion of cam {18 and
thereafter the assembly is moved axially back to
its central full-cyecle position. <Centralizer {27
(Flgure 4) engages a recess in cam drum {23
to position it in full cycle position. In the other
direction of rotation B of the cam drum, & re-
verse cycle of movements takes place. As shown
in Figure 3, the notched discs 18 are positioned
for zero registration sc rotation in direction A
will effect a negative transfer. If the notch 9%
of & disc were positicned one increment for one-
tenth revolution clockwise from the position
shown in PFigure 3, the numeral wheel would be
standing at 9 and the direction B of rotation
would tause a positive transfer.

The drive is transmitted to the pinion 21
through a gear 131 (Figures 3, 4 and 10) suilta-
bly journaled in a bracket 132 secured on side
plate 11 and meshing with a large gear 133 of &
double gear pair including a small gear 134 jour-
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naled on bracket 135. Gear 134 meshes with a
large gear 136 carried by a shaft 137 suitably
journaled on the side plate 1i. Shaft $37 car-
ries a ten-tooth bevel gear 138 adjacent a central-
izer cam {38 operatively engaged by centralizer
arm (41, Gear 138 is adapted for engagement
with either of gears 142 or {43 of a plus-minus
gear arrangement including.a spool {44 slidably
and non-rotatably mounted on shaft 145. Spool
144 is engaged by the upper end 146 of an arm
147 secured on shaft 148. Shaft 148 (Figure 2)
carries a depending arm 143 connected by link
{51 with an arm 52 depending from shaft 35.
Thus, the engagement of gears 142, 143 to con-
trol the direction of drive of the pinion 121 is
controlled irom the setting of the plus-minus
gears for the accumulator. ‘

The shaft {45 is journaled in a bracket {57 and
in cross frame bracket |4 and carries a ten-
tooth gear 88 (Figures 3 and 6) which is adapted
for operation by 2 pawl {59 which engages about
an eccentric cam 81 secured on one of the actu-
ating shafts 43, The arrangement is such that
for each rotation of shaft 43, gear 158 receives
one-tenth rotation and through the gearing 138,
134, £33, and 13! drives pinion 21 for one
rotation.

The operation of the auxiliary transfer assem-
bly will be described, for example with reference
to a so-called “ten bank” machine which has ten
active orders in which digitation entries can be
made and usually some extra transfer orders
which are operated in time with the actuating
means, for example two extra orders, so that the
conventional transfer mechanism will take care
of transferring into the twelfth order of the ac-
cumulator or register, If all of the numeral
wheels of the register are standing at zero and a
subtractive entry is made, g transitional carry or
transfer will be determined partially by virtue
of the usual transfer mechanism and partially
by virtue of the outboard transfer assembly.

At this time, all of the inboard transfer units
of the auxiliary transfer assembly including that
of the numeral wheel in the twelfth order posi-
tion will be held disabled by the rail 83. At the
same time the rail 83 engages with the roller 87
of the unit whose sensing element is disposed in
the twelfth ordinal position, and whose actuating
element is disposed in the thirteenth ordinal po-
sition and disconnects the {nboard and outboard
units by disengaging the tooth 15a (Fig. 10) of
the bail 73 from the forked extension 18a, How-
ever, all transfer units of the assembly to the left
of the twelfth order position (i. e., the outboard
orders) will be enabled as shown in Figure 10,
Thus upon movement of the aligned transfer
lever by the twelfth order numeral wheel, latch
§01 is disabled by moving below the aligned fin-
ger 92 of the thirteenth effective order as viewed
in Pigure 19, and the active outboard transfer
units are free to rock counter-clockwise as viewed
in Figures 4 and 7.

The auxiliary transfer mechanism is effective
to operate on only those orders of the carriage
standing to the left of the orders in position to
be operated by the main transfer mechanism of
the machine (Fig, 10).

The elements §2 and 63 (Fig. 3), disposed in
the zone of operation of the conventional trans-
fer mechanism, are restrained from rocking (to
sense or actuate) by the action of rail 93 (Fig.
5) on depending elements 8! and 82. However,
cam 88 (Fig, 10) is so disposed that it raises roller
871 and thereby disengages the toothed connec-
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tion between the sensing and actuating elements
in the ordinal position at the junction of the In-
board and outboard orders so that the transfer
lever actuated by the dial shaft in the highest

ordinal position to be operated by the conven-

tional transfer mechanism (twelfth ordinal posi-
tion) is effective to cause the actuating element
in the lowest outboard order (thirteenth ordinal
position) to become operative,

The add-substract gate 33 (Fig. 2) governs the

direction of rotation of shaft 120 by controlling, .

through the linkage 182, 1561, 148, and 14T (Figs.
2 and 4), the setting of gears 142 and 143 with
respect to gear 138 (Fig. 4). QGears {42 and 143,
which are rotated by the action of tooth mem-
ber (89 (Fig. 6), actuated by shaft 43, cycle pin-
ion (21 - through gears 138, 136, 134, 133 and 134,
one revolution per revolution of the machine,
commencing at about 25° before the full cycle po-
sition, and terminating at the full cycle position,
in a direction of rotation determined by the set-
ting of the add-subtract gate 33.

In an additive operation, if the numeral wheel
in the twelfth ordinal position passes through the
9-0 position, indicating a transfer into an out-
board order, the transfer lever 41 (Fig. 4) of the
twelfth order numeral wheel is displaced for-
wardly, rocking the gate 101, thereby no longer
restraining depending member 82 of actuating
element 83 in the thirteenth ordinal position from
rocking. The timing is such that when, due to
rotation in the direction B (Fig. 3), cam 123
has moved .shaft 68 to the leftmost position, cam
{18 becomes effective to rock shaft §8 in g coun-
ter-clockwise direction (Fig. 7) so that the actu-
ating element 19 in the thirteenth ordinal posi-
tion, which has been unlatched from its sensing
element by the cam 88 in that position, is now
free to rock into engagement with the associated
gear 81 under the urgency of its spring 74. Dur-
ing this phase of operation, cam 123 (Fig. 3) be-
comes effective to move shaft €8 to the right
thereby driving the dial shaft in the thirteenth
ordinal position to register one number higher.
If at the time cam (19 causes shaft 86 to rock, the
dials in additional outboard orders, successively
from the right to the left starting with the thir-
teenth ordinal position, stand at 9, then each
associated sensing element will enter the nofch

in its disc thereby allowing the connected actu- :

ating element to mesh with its associated gear 8/,
as any sensing element 11 outboard of cam 88
is free to rock if the actuating element 19 asso-
ciated with the next lower order rocks, with-
drawing its shoulder 19a from beneath element
711. In this manner, when cam 123 causes shaft
88 to be displaced to the right, all orders wherein
associated actuating elements are operative will
be driven to register the additional count, effect-~
ing a complete carry-over.

In the event of a carry-over in a subtractive
operation, the action is similar, only reversed. In
this case, due to rotation in the direction A (Fig.
3), shaft 88 is first displaced to the rightmost po-
sition, where it is rocked so that the sensing ele-
ments may enter the notches in discs of numeral
wheels standing at 0, whereupon shaft 88 is then

displaced to the left effecting the required sub-

traction in the associated dials.

We claim:

1. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on said frame, and a series of numeral
wheels in said carriage; a tens transfer assembly
for said numeral wheels mounted in said car-

10

20

riage, sald assembly including a series of ordinal
transfer units mounted for axial reciprocation
and for rotary oscillation as a whole, each unit

“including an element for sensing the condition

of & numeral wheel to control a transferring
operation and an actuating element for cooper-
ation with the next higher order numeral wheel
when 8 transferring operation is determined, each
transfer unit including a releasable coupling be-
tween the sensing element and the actuating
element thereof.

2. In a calculating machine having a frame,
& carriage mounted for endwise shifting move-
ment on sald frame, and a series of numeral
wheels in said carriage; a tens transfer assembly
for said numeral wheels, including a serles of
ordinal transfer units mounted for axial recip-
rocation and for rotary oscillation as a whole,
each unit including an element for sensing the
condition of a numeral wheel to control a trans-
ferring operation and an actuating element for
cooperation with the next higher order numeral

- wheel when a transferring operation is deter-
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mined, each transfer unit also including a re-
leasable coupling between the sensing element
and the actuating element thereof, sand reversi-
ble means for driving said assembly in both its
axial reciprocation and its rotary oscillation.

3. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on sald frame, and a series of numeral
wheels in ‘said carriage; a tens transfer assem-~
bly in said carriage for said numersl wheels, in-~
cluding a series of ordinal transfer units mounted
for axial reciprocation and for rotary oscillation
as & whole, each unit including an element for
sensing the condition of a numeral wheel o con-
trol & transferring operation and an actucting
element for cooperation with the next bhigher
order numeral wheel when s transferring oper-
ation is determined, each transfer unit also In-

cluding a releasable coupling between the sens-

ing element and the actuating element thersof,
reversible means in said carrigge for driving said
assembly In both its axial reciprocation and its
rotary oscillation, and drive mechanism on said
frame Including means for effecting a driving
relation to said drive means In sald carriage in
any ordinally shifted position of said carriage.

4. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on sald frame, and a series of numeral
wheels in said carriage; a tens transfer assembly
for sald numeral wheels, including a series of
ordinal transfer units mounted for axlal recip-
rocation and for rotary oscillation as & whole,
each unit including an element for sensing the
condition of a numeral wheel to control s trans-
ferring operation and an actuating eleinent for
cooperation with the next higher order numeral
wheel when a transferring operation is deter-
mined, means individual to each of sald units
for urging said elements yieldably to active posi-
tion, said transfer units having an interlocking
relation from the lowest to the highest order
thereof, and means for latching the lowest effec-
tive order of sald units against movement, said
latching means being movable to inactive post-
tion in response to the determination of a trans-
fer into the lowest effective order of sald trans-
fer unit.

5. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on said frame, a series of numeral wheels
in said carrisge, actuating means on said frame
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for said numeral wheels, and transfer mecha-
nism_associated with said actuating means and
said numeral wheels and driven in time with
said actuating means; a transfer assembly in
said carriage for cooperation with numeral wheels
of higher order than those aligned with said
transfer mechanism, said fransfer assembly in-
cluding a series of units, each unit of which
includes a sensing member and an actuating
member releasably coupled together for move-
ment to active position, and means responsive to
positioning of a transfer unit in overlapping re-
lation with the highest order of said transfer
mechanism for releasing said coupling.

6. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on said frame, a series of numeral wheels
in said carriage, actuating means on said frame
for said numeral wheels, ‘and transfer mecha-
nism associated with said actuating means and
said numeral wheels and driven in time with said
actuating means; a transfer assembly in said car-
riage for cooperation with numeral wheels of
higher order than those aligned with said trans-
fer mechanism, said transfer assembly including
a-series of units, each unit of which includes a
sensing member and an actuafing member re-
leasably coupled together for movement to ac-
tive position, means responsive to positioning of

a transfer unit in overlapping relation.with the -

highest order of said transfer mechanism for
releasing said coupling, and means for preventing
operative movement of any of said elements posi-
tioned in a lower position than the first effective
or outboard order of said units.

7. In a calculating machine having a frame,
a carriage mounted for endwise shifting move-
ment on said frame, and a series of numeral
wheels in said carriage; a transfer assembly in
said carriage including a shaft, a series of trans-
fer units on said shaft, each transfer unit includ-
ing & sensing element and an actuating element
Journalled on said shaft in side-by-side rela-
tionship, spring means yieldably urging sald units

to follow rocking movement on said shaft in one

direction, said shaft having a positive connection
for causing return of said units in the other
direction,.the actuator element of each unit hav-
ing an interlocking relation with the sensing
element of the next higher unit whereby block-
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movement of a lower order unit to activ: posi-
tion will also block all higher order uniis from
such movement, each of said numeral wheels
having a ten tooth gear for cooperation. with
the aligried actuator element and a notched disc
for cooperation with the aligned sensing element,
a releasable blocking element for preventing
movement of all effective units to active posi-
tlon, means for moving said blocking member to
ineffective position, and means for rendering all
of sald units in a lower order position than said
blocking means ineffective. '

9. In a calculating machine ‘having a frame,
a carriage ordinally shiftable on said frame, a
series of numeral wheels in said carriage, a main
transfer mechanism ordinsally arranged in said
frame adapted to cooperate with numeral wheels
in ordinal alignment therewith, a source of power,
means for operating said main transfer mecha-
nism from said source of power, an auxiliary
transfer mechanism for cooperation with nu-
meral wheels disposed in higher orders than the
highest order of said main transfer mechanism,

. means for operating said auxiliary transfer mech-
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ing of movement of a lower order unit to active -

position will also block all higher order units
from such movement, each of said numeral
wheels having a ten tooth gear for cooperation
with the aligned actuator element and a notched
disc for cooperation with the aligned sensing ele~
ment, a releasable blocking element for prevent-
ing movement of ail effective units to active posi-
tion, and means for moving said blocking mem-
ber to ineffective position. : :

8. In a calculating machine having 3 frame, a
carriage mounted for endwise shifting movement
on said frame, and a series of numera] wheels in
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said carriage; a transfer assembly in said car- |

riage including a shaft, a series of transfer units
on said shaft, each transfer unit including a
sensing element and. an actuating element jour-
nalled on said shaft in side-by-side relationship,
spring means yieldably urging said units to fol-
low rocking movement of said shaft in one direc-
tion, said shaft having a positive connection for
causing return of said units in the other direc-
tion, the actuator element of each unit having
an interlocking relation with the sensing element
of the next higher unit whereby blocking of
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anism from said source of power, said auxiliary
transfer mechanism including a series of indi-
vidual transfer units in said carriage, each of
said units having an element for actuating a nu-
meral wheel and an element for sensing the
transfer condition of the next lower order nu-
meral wheel to control operation of the actuating
element, means to interlock sald auxiliary trans-
fer units for conjoint action upon said numeral
wheels, and means on said frame operative upon
said interlocking means to disconnect in any
position of the carriage the auxiliary transfer
units in ordinal alignment with said main trans-
fer mechanism from the auxiliary transfer units
in orders higher than the highest order of said

main transfer mechanism.

10. In a calculating machine having s frame,
a carriage ordinally shiftable on sald frame, a
series of numeral wheels In said carriage, a main
transfer mechanism ordinally arranged in said
frame adapted to cooperate with numeral wheels
in ordinal alignment therewith, g source of power,
means for operating said main transfer mecha-
nism from said source of power, an auxillary
transfer mechanism for cooperation with nu-
meral wheels disposed in higher orders than the
highest order of said main transfer mechanism,
means for operating said auxiliary transfer mech-
anism from said source of power, sald auxiliary
transfer mechanism including s serles of indi-
vidual transfer units in said carriage, each of
said units having an element for actuating a
numeral wheel and an element for sensing the
transfer condition of the next lower order nu-
meral wheel to control operation of the actuat-
ing element, means to interlock said auxiliary
transfer units for conjoint action upon said nu-
meral wheels, means cn said frame operative
upon said interlocking means to disconnect in
any position of the carriage the auxiliary trans-
fer units in ordinal alignment with said main
transfer mechanism from the auxiliary transfer
units in orders higher than the highest order of
said main transfer mechanism, and means on
said frame to prevent operation by said operat-
ing means of auxiliary transfer units in ordinal
alignment with sald main transfer mechanism.

11. In g calculating machine having a frame,
& carriage ordinally shiftable on said frame, a
series of numeral wheels in sald carriage, means

i
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for actuating said numeral wheels, drive means
for said actuating means, said actuating means
including a main transfer mechanism ordinally
arranged In said frame adapted to cooperate
with numeral wheels in ordinal alignment there-
with, an auxillary transfer mechanism in said
carriage for cooperation with numeral wheels dis-
posed in higher orders than the highest order of
said main transfer mechanism, actuating means
for said auxiliary transfer mechanism mounted
in said carriage including a rotatable member,
and means for transmitting rotation from said
- drive means to sald member in any position of

sald carriage.
12. In a calculating machine having a frame,
a carriage ordinally shiftable on said frame, a
series of numeral wheels in said carriage, means

for actuating said numeral wheels, drive means -

for sald actuating means, said actuating means
including a main transfer mechanism ordinally
arranged in said frame adapted to cooperate with
numeral wheels in ordinal alignment therewith,
an auxiliary transfer mechanism in said carriage
for cooperation with numeral wheels disposed in
higher orders than the highest order of sald main
transfer mechanism, rotary actuating means for
sald auxiliary transfer mechanism mounted in
said carriage, means for transmitting drive from
said drive means to said auxiliary transfer actu-
ating means in any position of said carriage, and
a reversing gear included in said drive transmit-
ting means adjustable to cause additive or sub-
tractive operation of said guxiliary transfer mech-
anism.

13. In a calculating machine having a frame, -

a carriage ordinally shiftable on said frame, a
series of numeral wheels in said carriage, means
for actuating said numeral wheels, drive means
for said actuating means, sald actuating means
including a main transfer mechanism ordinally
arranged in sald frame adapted to cooperate with
numeral wheels in ordinal glignment therewith,
an auxiliary transfer mechanism in said carriage
for cooperation with numeral wheels disposed

in higher orders than the highest order of said

main transfer mechanism, actuating means for
said auxiliary transfer mechanism mounted in
said carriage, an elongated pinion in said car-
riage for driving said auxiliary transfer mech-

anism actuating means, and means on said frame

for transmitting drive from said drive means to
said pinion in any position of said carriage.

14. In a calculating machine having a frame,
a carriage ordinally shiftable on said frame, a

series of numeral wheels in said carriage, means. §

for actuating sald numeral wheels, drive means
for said actuating means, said actuating means
including a main transfer mechanism ordinally
arranged in said frame adapted to cooperate with
numeral wheels in ordinal alignment therewith,
an auxiliary transfer mechanism in said carriage
for cooperation with numeral wheels disposed in
higher orders than the highest order of said main
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transfer mechanism, actuating means for sald
auxiliary transfer mechanism mounted in said
carriage, a gear means in said carriage for driv-
ing said auxiliary transfer mechanism actuating
means, and means on said frame for transmit.
ting drive from said drive means to said gear
means in any position of said carriage.

15. In a calculating machine having a frame,
a carriage ordinally shiftable on said frame, a
series of numeral wheels in sald carriage, means
for actuating said numeral wheels, drive means
for said actuating means, sald actuating means
including a main transfer mechanism ordinally
arranged in said frame adapted to cooperate with
numeral wheels in ordinal alignment therewith,
an auxiliary transfer mechanism in said carriage .
for cooperation with numeral wheels disposed in

“higher orders than the highest order of said main

transfer mechanism, saild auxiliary transfer

mechanism including a series of elements for

controlling the transfer and for effecting the
transfer, means for imparting a substantially
rectangular path of movement to said elements
to move said elements into operative position,
to move said elements to effect the transfer, and
to withdraw said elements to inoperative posi-
tion, said movement imparting means including
cam means, means on sald carriage for rotating
said cam means, and means on sald frame for
transmitting drive from said drive means to said
rotating means in any position of said carriage.

16. In & calculating machine having a frame,
a carriage ordinally shiftable on sald frame, a
series of numerza]l wheels in sald carriage, means
for actuating said numeral wheels, drive means
for said actuating means, sald actuating means
including a main transfer mechanism ordinally
arranged in said frame adapted to cooperate with
numeral wheels in ordina)l alignment therewith,
an auxiliary transfer mechanism in sald carriage
for cooperation with numeral wheels disposed in
higher orders than the highest order of said
main transfer mechanism, sald auxiliary trans-
fer mechanism including a series of elements for
controlling the transfer and for effecting the
transfer, means for imparting a substantially
rectangular path of movement to said elements
te move said elements into operative position,
to move said elements to effect the transfer, and
to withdraw said elements to inoperative posi-
tion, sald movement imparting means including
a cam for moving sald elements into and out of
operative position, and a reversible cam for caus-
ing reciprocation of said elements in one direc-
tion or the other to effect additive or subtractive
actuation of said numeral wheels, means on said
carriage for rotating sald cams, and means on
said frame for transmitting drive from sald drive
means to said rotating means in any position of
salid carriage. '
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