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10 Claims.

This invention relates to calculating machines
and it is particularly applicable to an amount-
key-responsive calculator, that is, a calculator in
which, when an amount key is depressed, a differ-
ential mechanism will respond immediately
through being key actuated, or electrically actu-
ated as in Pasinski Patent No. 1,909,714, to enter
the corresponding digit in a registering mecha-
nism.

The itéems entered on the keys of thls type of
calculator are thus immediately accumulated and
the total may be read at any time from visual
dials that are associated, with the registering

mechanism. When a new set or group of items .

is to be added, the registering mechanism must
be cleared of the total--of the first group and,
unless the operator makes a longhand record of
the first total, it is lost. It is frequently desir-
able to obtain a grand total of a series of totals
and for this purpose a second registering mecha-

‘nism must be provided with provisions for trans-

ferring totals from the first registering mecha-
nism to the second. This presents considerable
difficulty in an amount-key-responsive type of
calculator because the totals cannot be trans-
ferred as in other types of calculating machines
by the use of the regular differential mechanism.
A special total transfer mechanism must be pro-
vided and because the mechanism must be special
and because of the mechanical difficulties and the
seemingly impossible practical problem of accu-
rately transferring the totals when the registers
are separated a substantial distance, said regis-
ters have always been located close together in
this type of calculator. An example of prior
constructions is shown -in Turck Patent No
1,391,220,

It is desirable, however, to have the registering
mechanisms widely separated so that the opera-
tor will not confuse the group total with the
grand total and, preferably, the “item-receiving”
registering mechanism should be at the front and
the “total-storing” register at the rear of the
machine. However, prior to the present inven-
tion, this had never been accomplished in an
amount-key-responsive type of calculator because
of the difficulties involved. 'The present inven-
tion has been devised to accomplish this result in
a simple, inexpensive and practical manner.

Another problem is that of clearing the regis~
ters without requiring the operator to manipulate
several members and without requiring compli-
cated operations that might result in confusion.
The present invention provides a very simple ar-
rangement whereby, upon the depression of one
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key, the total is transferred and the “item-receiv-
ing” register cleared; upon the depression of an-
other key, the “item-receiving” register may be
cleared without transferring the total; and, upon
depression of a third key, the “total-storing”
register as well as the “item-receiving” register
is cleared.

The general object of the invention is to pro-
vide an improved amount-key-responsive calcu-
lator having two registering mechanisms with
provision for transferring totals from one to the
other. .

A more particular object is to provide improved
clearing mechanism in a plural register amount-
key-~responsive calculator.

Other objects and advantages of the invention
will appear from the following specifications and
the drawings which illustrate and descrlbe one
embodiment of said invention.

Other objects and advantages will be appar-
ent from the following description of one embodi-
ment of this invention given in connection with
the drawings in which;

Figure 1 is a perspective view of a complete
calculating machine having two registers, one at
the front of the machine and the second or
duplex register at the rear of the machine illus-
trating the usual amount keys and bank of con-
trol keys;

Fig. 2 is a sectional view through the center of
the machine showing the mechanism for operat-
ing both ‘the front and rear registers with the
parts in normal position.

Fig. 3 is a diagrammatic view of the two regis-
ters, the actuating racks and differential mecha-
nisms therefor, .the front register being indexed
to No. 5 position from the previous machine oper-
ation with the amount being transferred into the
rear register during the succeeding transfer oper-
ation.

Fig. 4 is a right side elevation with the casing
removed illustrating the various control levers
with all parts in normal position. :

Fig. 5 is a view similar to Fig. 4 but illustrating
the transfer key depressed and before the ma-
chine is operated.

Fig. 6 is an enlarged or partial elevafion of the
rear of the machine during a transfer operation,
illustrating an amount being transferred into the
rear-register from the front register.

Fig. 7 is a view similar to Fig. 5, but illustrating
the machine after the amount has been trans-
ferred from the front register into the rear regis-
ter and during theé period when the front register
is being cleared or zeroized.
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Fig. 8 is an enlarged fragmentary detail of the
control keys illustrating the front register clear-
ing key being depressed during which operation
the front register is cleared without transferring
to the rear register. .

Fig. 9 is a right side elevation with the “clear”
key depressed to clear both front and rear regis-
ters simultaneously.

Fig. 10 is a fragmentary detail of the accumu-
lating and zeroizing mechanism for the front
register which mechanism is the same for the
rear register.

_Fig. 11 is a spread perspective of the clutch
and cam mechanism showing the associated driv-
ing  gears and motor shaft, all parts being in nor-
mal position; and

Fig. 12 is a fragmentary detail illustrating the
interlock between the amount keys and the con-
trol keys and illustrating how the amount keys
are locked against depression when one of the
control keys is depressed.

GENERAL CALCULATOR Fm,vrmms-

The caluculating mechanism is similar to and
substantially the same as that shown in the
Pasinski Patent No. 1,909,714, issued May 16,
1933. For a ready understanding of this inven-
tion the general mechanisms of the calcuiator

"will be herein described, reference being made to
the Pasinski patent for further details of con-
struction.

The machine has a plurality of banks of de-
pressible amount keys {0 (Figs. 1 and 2) sup-
ported between an upper keyboard plate 1f and
a lower strip 12 (Fig. 2), the keys being urged up-
wardly by springs 13. The stems of said keys
have lateral projections 14 adapted to be engaged
by lugs 16 on index bars 17 of the differential
mechanism, there being an index bar for each
bank of keys. 'The lower ends of the key stems
are adapted to engage slots 18 in slides 19, there
being a slide for each key bank which is urged
forward by its spring 21. The arrangement is
such that, when a key is depressed, its slide 19 is
moved rearwardly against the tension of its
spring 21 where it is latched in position, the slide
then acting to temporarily hold the depressed
key in depressed condition and to prevent other
keys in the same bank from being depressed.
Each slide 19 has a downwardly projecting finger
22 adapted to engage a cross bail 23 pivoted at 24
at both sides of the machine and spring-urged
clockwise against said fingers. The bail 23 has
a downwardly extending projection 25 adapted
to engage and close an electric switch 26 in the
circuit of a normally inactive electric motor M.
This switch is normally open, but whenever an
amount key is depressed the rearward movement

of its slide (9 closes the switch to start the mo-
tor. :

Motor M through its shaft 21 (Fig. 11) and a
train of gears 28 drives a main operating shaft
29 which latter shaft extends across the entire
width of the machine. Fixed to shaft 29 in each

-of the various banks of the machine is a toothed
ratchet disk 81 (Fig.2) which is rotated counter-
clockwise as shown in Fig. 2 by motor M. Each
ratchet disk 31 is provided with a pawl 32 adapted
to engage said disk but normally held out of such
engagement by a latch 34. When a key is de-
pressed in a given bank the rearward movement
of its slide 18, acting through a link 33, re-
leases its latch 34. Each pawl 32 is pivoted to
its lever 35 that, in turn, is pivoted at.its lower
end to rock about shaft 29, the levers being urged
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clockwise by springs 36. The upper end of each
lever 35 is.connected to its index bar iT through
a stud and slot connection 31. The arrange-
ment is such that, when a key is depressed and
its slide 19 moved rearwardly, the motor is

" started, the latch 34 in said bank is released, the

15

20

30

40

pawl 32 engages the ratchet disk 31, and the
corresponding index bar {71 is moved forward
until its projection 16 engages the projection on

 the depressed key. When the index bar is ar-

rested, the lever 85 continues to move forward
slightly whereupon the stud 371 on the bar . 17
causes a member 352, pivoted on lever 85, to be
rocked clockwise. The rocking of member 35
disengages the pawl 32 from the ratchet disk 3!
and releases the slide {9, whereupon the index
bar 11 and the slide 19 are returned. to normal
by their respective springs and the latch 34 is
restored to a position to hold the pawl 32 out of
engagement with the ratchet disk 31. In other
words, upon depression of an amount key in any
‘bank, the motor is started, the index bar for said
bank is connected to the motor drive and then
moved forward to differential position, after

; which said index bar is disconnected from the

motor drive, the parts returned to normal, and
the motor stopped. 'This mechanism is described
at more length in Pasinski Patent No. 1,809, 714
bo which reference may be made for details. ‘

“Item-receiving” regzstermg mecha_nzsm

An “ifem-receiving” reégistering mechanism is
located at the front of the machine, said mech-
anism hereinafter being cailled the “item-receiv-
ing” or “front” register.

This register is of the type disclosed in Horton
Patents Nos. 1,326,501 and 1,415,174 and Pasinski
Patent No. 1,909,714, It comprises a plurality of
register pinions 46 having dials 41 attached to
them which are visible through openings 48 in
the front part of the casing 4§ (Fig. 1). A suit-

. able tens-transfer mechanism is provided as de-

50

scribed in said Horton patents. The items are
entered in this registering mechanism as follows:

The forward end of each index bar is pivotally
connected to a toothed actuator 40 that meshes
with a gear 41 carrying a pawl 42 (Fig. 10). The
pawl 42 is adapted to engage studs 43 on a gear
44 to rotate said gear 44 when the gear 41 is ro-
tated counterclockwise. When said gear #1 is

" rotated clockwise, the pawl ratchets over the
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studs without moving gear 44. The gear 44 is in
mesh with the register pinion 46 attached to the
dial 47 of the “item-receiving” register. The op-
eration of the registering mechanism is described
in more detail in said Pasinski patent but, brief-
ly, is as follows:

Upon depression of an amount key and the re-
sulting forward movement of its index bar i1 as
above described, pawl 42 carried by gear 41 is

. moved in a clockwise direction and ratchets over
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the studs 43 without moving the gear 44 but,
upon the return movement of the index bar 11,
gear 44 is rotated counterclockwise by engage-
ment of the pawl 42 with one of the studs 43, and
the correspondmg register pinion 46 and dial
47 are rotated to enter the digit correspondmg to
the key depressed.

As described in said Pasinski patent, these op-
erations take place almost instantly so that
whenever the operator depresses a key in any
bank the motor is started and the digit corre-
sponding to said key is instantly entered in the
item-~receiving register. The differential mechs-
nism is instantly responsive to depression of an
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amount key and the item is entered in the item-
receiving register by merely depressing said
amount keys instead of requiring depression of
keys and a succeeding cycle of operation of the
machine such as required in other types of cal-
culating machines.

To clear or zeroize register pinions 47 it is

necessary to release pawl 42 to permit clockwise
rotation of gear 44 and consequent counter-
clockwise rotation of register pinion gears 46 as
shown in more detail in the Horton Patent No.
1,326,504. Accordingly, a series of fingers $1
(Fig. 10), there being a finger for each pawl 42,
are actuated to release the driving pawls 42.
Fingers 51 are mounted upon a rock shaft 52 to
which is also secured an arm 53 carrying upon
its end a stud which engages the forked end of a
cam lever 54 pivoted about a shaft §6. Cam lever
54 is formed with a cam edge 51 engaged by a
cam roller 58 (Fig. 9) carried upon the end of an
arm 59 secured to rock shaft 61 extending across
the width of the machine to which is also secured
an arm 62 which, in turn, is connected to an
actuating link 63. Means for moving link 63 will
be described later.

When in normal position roller 58 occupies the
position shown in Fig. 10, but when shaft 61 is
rocked counterclockwise, roller 58 rocks cam
lever 54 counterclockwise to the position shown
in Figs. 7 and 9 to cause fingers 51 to engage their
respective pawls 42 to release the latter from stud
43 and permit clockwise rotation of gear 44 and
consequent counterclockwise rotation of pinions
41 to zero position. : :

When released the register pinion levers 64
pivoted at 65 and urged clockwise by springs 66
rotate register pinions to zero positions. This is
accomplished through arm 67 and gears 68 and
69 carried by the arm and by the register pinion,
respectively. For further desciption of the zero-
izing or clearing mechanism associated with the
register reference is made to the Horton Patents
Nos. 1,326,504 and 1,415,174, and the Pasinski
Patents Nos. 1,909,714 and 2,017,104, the present
clearing mechanism being similar to that shown
in these patents.

“Total-storing” register

The registering mechanism to which the totals
are transferred, which will hereinafter be called
the “total-storing” or “rear” register, is located at
the rear of the machine as shown in Figs. 1 and 2,
said registering mechanism being provided with a
plurality of register pinions having dials 76 at-
tached to them that are visible through openings
11 in the casing 49 (Fig. 1). Thus, the “total-
storing” register is separated from the “item-
receiving” register by the length of the machine
and is in a position where its dials may be easily
read by the operator immediately to the rear of
the keyboard, and -in a position slightly above
‘the keyboard such that quick reading is facili-
tated.

The “total-storing” register is of the same type
as the “item-receiving” register and totals are
entered in it by means of actuators 18 (Fig. 6)
pivoted at 79. These actuators engage pinions
80 for driving the pawls 81 that, in turn, rotate
the gears 81a that rotate the register pinions as
in the case of the “item-receiving” register. In
entering totals in the register, the actuators 78
are rocked counterclockwise to differential posi-
tions, during which movemeént the pawls 81
ratchet idly, and said actuators are then restored
clockwise to normal, during which. movement the
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pawls 81 rotate gears 812 and the register pinions.

A zeroizing or clearing mechanism is also pro-
vided for the rear register similar to the front
register clearing mechanism and comprises gen-
erally a releasing pawl 84 (¥Fig. 6) for releas-
ing driving pawl 81, a spring actuated zeroizing
lever 85 and associated gears for returning the

register pinions 76 to zero when released.

The rear register does not, however, receive
amounts directly from the keys as does the front
register but receives amounts which are trans-
ferred to it from the front register as will now
be described.

Tmnsferring total and clearing “item-receiving”
register

At the option of the operator, the total in the
“item-receiving” register may be transferred to
the “total-storage” register and the “item-receiv-
ing” register cleared so that it is available for
accumulation of a new group of items.

Each register pinion 47 of the front register is
provided with a snail cam 86 (Figs. 2, 3 and 10)
of uniform rise, which cam is engaged by a stud
87 on the upper end of the lever 64 that is pivoted:
at 65 and urged clockwise by the spring 66. When
a register pinion is in “0” position, the stud 87

‘on its lever 64 engages the low point of the shail

cam 86 as shown in Fig. 2. As the register pinion
moves from its “0” to its “9” position, the lever
64 is swung progressively counterclockwise about
its pivot, its various positions corresponding to
the digital positions of the register pinion. The
lower or depending arm 92 (¥ig. 3) of each lever

64 is connected to a link 93 that extends rear-

wardly to where it is connected to an arm 94 of a
yoke 95 pivoted on a cross shaft 97. The yoke 96
has a rearwardly extending loop-like portion 98
(Fig. 3) whose rear inner edge is provided with
shoulders 99 corresponding to the various digital
positions of the register pinion that controls if.
These loops 98 and the associated parts for con-
trolling them form a series of differential index
devices that constantly reflect the numerical con=
dition of the front register without interfering
with its operation. The yokes 96 with their loops
98 and the stepped shoulders 99 are consfantly
positioned in accordance with the amount in said
register. N

When it is desired to transfer a total from the
front register to the rear one, the shoulders 99
of the respective index devices are engaged by
the lugs 101 on the ends of the links 102 that ex-
tend forwardly from the rear of the machine,
their forward ends being slidably supported by
studs 103. The rear end of each link 102 extends

‘upwardly to where it is pivotally connected at 104

, to a downwardly extending arm 106 journaled on
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the shaft 19 and secured by a stud 107 to its actu-
ator.

Normally, the actuators 78 for the rear or
‘“‘total-storing” register, which are urged counter-
clockwise by their springs 83, are blocked against
counterclockwise movement by a bail 108 (Fig. 2)
that is- supported by arms 109 and 109> (Pigs.
2 and 6) at the respective sides of the machine.
The bail {88 engages the lower ends of the arms
106 that are attached to the actuators as shown
in Fig. 2.

‘When a total is to be transferred, the bail 108
moves rearwardly as will be later explained,
whereupon the actuators 78 move counterclock-
wise under the urge of their springs, thereby
moving their respective links 102 rearwardly.
These links move until arrested by the engage-
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ment of their lugs 18! with the shoulders 89 on
" their respective index members 88. Thus, the
actuators 78 move to differential positions deter-
mined by the members 98 which, in turn, reflect
the total in the “item-receiving” register. In
Fig. 3, the member 98 and lug {01 are in the
position caused by depression of the No. § key,
that is, lug 161 is limited by the sixth notch of
index stop 98, one notch being for the “0” posi-
tion.

During this differential positioning of the actu-
ators 18, the total is not actually entered in the
“total-storing” register. However, when the bail
108 is restored to normal, the differentially posi-
tioned actuators 18 are restored to normal and
during this movement of the actuaiors the total
is entered in said “total-storing” register.

The operator may cause a total transfer to
take place by simply depressing a total-transfer
key TR (Fig. 1) which is a “live” key, that is,
a key that starts the motor and causes it to
operate the total-transfer mechanism. . )

The total-transfer key TR has a bar-shaped
key top attached to a sliding key stem 115 inter-
mediate whose ends is connected a crank {486,
pivoted at 118 (Fig. 4). The other end of crank
{16 is connected to one end of a link { {9 normally
urged te the rear, or the right as shown in Fig, 4,
by spring {21 which spring also urges the transfer
key to upper or normal position. The rear end
of link {9 is slidingly supported by o stud 122
and terminates in a lug 123 which confrols the
actuators 78 and the bail {08 as will later be
explained. The pivot stud (18 slidingly supports
the forward end of a slide 124 having a key hole

cam slot 126 formed in the end thereof. The.

rear end of slide {24 is also slidingly supported by
a stud {27 and said slide is urged rearwardly by
spring 128 but it may be moved horizontally for-
ward against the action of spring 128. Slide (24
is moved forwardly upon depression of the trans-
fer key TR by engagement of stud 125 with an
inclined cam surface 129 formed on the upper
edge of the slide; the forward position of the slide
being shown in Fig. 5 and its normal position
being shown in Fig, 4.

Slide 124 is retained in its forward position by
engagement of a detent 130 (Fig. 5) in a notch 131
formed in the lower edge of slide 124. Adjacent
notch #31 is a second notch {32 into which detent
130 moves if the slide is not moved its full per-
missible distance forward, thus preventing resto-
ration of the transfer key and enforcing a full
stroke being made: E

To energize the motor upon depression of the
transfer key, slide 124 is provided with a cam slot
i33 (Pig. 5) into which projects a pin 134 car-
ried by a lever 136 pivoted at §31. Upon forward
movement of slide {24, pin 134 is cammed down-
wardly swinging lever 136 downwardly in a clock-
wise direction. The rearward end of lever 136
is provided with a downwardly projecting hook
portion 138 which engages a laterally projecting
pin 139 extending from an arm 141 extending up-
wardly from bail 23, whenever slide (24 moves
from its rearward position shown in Fig. 4 to its
forward position shown in Fig. 5. Accordingly
when the transfer key is depressed the motor is
energized by reason of movement of slide 124
_actuating bail 23 which in turn closes the switch
26, the switch remaining closed during the trans~
fer operation until the release of pin 139.-

The transfer key also operates a clutch mecha~
nism for which reason the rear end of slide 124
is provided with an integral lug 142 (¥igs, 4, 5

2,240,798

-and 6) which engages the upper arm (43 of a

three-armed lever pivoted at {48 (Fig, §) fo bell
crank lever i46. The three-armed lever (43 is
urged in counterclockwise direction by a spring
{47 whereas bell crank lever 146 is pivoted at 149

~and is urged in counterclockwise direction by a

spring {51 until limited by a stud 152. Slide 124
therefore has a yielding driving connection to bell

- crank lever {46 through the three-armed lever
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$143. When in normal position, the lower hooked
end 153 of bell crank lever i46 lies beneath the
nose {54 of a clutch control disk (56 (Fig. 4) but
when the slide {24 is moved to the left or forward
position as shown in Figs. 5 and 6, the hooked end
153 of bell crank lever 146 clears the nose 154 of
clutch lever €56 and releases it.

Referring more particularly to Fig. 11, it will
be seen that the end of shaft 29, which is driven
by the motor when the latter is started, is flattened
upon two sides to receive a driving clutch disk 160
having a similarly shaped aperture therethrough
whereby clutch disk {60 rotates with shaft 29.
This driving clutch disk has a series of curved
notches on its periphery for a purpcse that will
presently appear. Rotatably supported on shaft
28 immediately adjacent the disk i60 is a driven
clutch plate 161 having a hub 162 terminating in
drive teeth 163. The clutch confrol disk 156 is
journaled on hub 162 and is urged in one direc- -
tion relatively to plate 161 by spring {66 con-
necting the plate and disk.

Plate 181 has a lateral extension {67 which con-
stitutes a hearing for a half round cluteh dog
168 terminating in teeth i88 which mesh with
teeth I7f formed in the peripheral edge of disk
§56. The half round or semi-circular clutch dog
168 is adapted to engage clutch disk 188 by en~
gagement with the tooth like peripheral edge
thereof when turned to one position and to release
the disk when turned in another position.

Normally the control member 156 is held with
the clutch dog in release position against the ac-
tion of spring 166 by engagement of the hooked
end 153 of the bell crank {46 with the nose 154 of
the control disk I56./ When the bell erank lever
146 is withdrawn, however, spring 166 rotates the
control disk 156 counterclockwise in Fig, 11 which,
in turn, rotates the dog 168 clockwise to.cause it
to lock the driving clutch disk 168 to the driven
plate 161 so that the entire clutch assembly will
rotate with the shaft 28.

The drive teeth 163 of the sleeve 162 drivingly
engage a sleeve {12 journaled on shaft 28 which
carries a pair of cams 1713 and 74 for effecting
transfers and clearing the register or registers
as will be presently explained. The entire clutch
assembly is retained upon the end of shaft 29 by
a screw [15 threaded into the end of shaft 29,
and which secures disk 160, plate {61 and disk 156
to the shaft upon one side of the machine frame
176 with cams 1712 and 1713 upon the other side.

Each rotation of the clutch assembly is limited
to a single revolution no matter whether the total-
transfer key TR _s depressed and released or de-
pressed and held depressed. Assume, first, that
said key is depressed and then released. Depres-
sion of the key moves the control slide {24 for-
ward where it 18 held by detent 130, the slide 124
serving to hold the key TR depressed. Normally,
near the end of a revolution of the clutch, the de-
tent 130 is released as will be presently explained,
whereupon the control slide 124 is returned rear-
ward to normal by its spring and this results in
restoring the total-transfer key TR to normal and
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in opening the motor switch. Thus, in the normal
operation of the machine by depression and re-
lease of the key TR, the control parts that are

conditioned by depression of said key are auto- .

matically restored to normal near the end of a
cycle of operation. It still remains to describe
how the rotation of the clutch assembly is limited
to one revolution under all conditions.

Referring to Figs. 6 and 11, when the key TR
is depressed, the control slide 124 moves forward
and the lug (42 on said slide engages the nose of
the upper arm of the three-armed lever 143. This
rocks the clutch tripping member 146 clockwise
against the tension of its spring, the three-armed
lever 143 being blocked against counterclockwise
rotation on member 146 by stud 148. The clutch
is thus rendered active and it starts to rotate.
The driven clutch plate 161 has a stud 117 located
so that, as said plate rotates counterclockwise,
the stud will engage the arm 178 of the three-
armed lever 143 (Pig. 6). The parts are posi-
~ tioned so that this engagement occurs after about
three-quarters of a revolution of the clutch as-
sembly, When it occurs, the three-armed lever
143 is rocked clockwise on its pivot against the
tension of its spring 14T which moves the nose of
the upper arm of said lever out of engagement
with the lug 142 of the control slide 124, This
frees the clutch tripping member 146 which is
thereupon rocked counterclockwise to normal by
its spring (51, the spring 51 being stronger than
spring 141 and the stud 1171 wassing the arm 118
quite quickly. The clutch tripping member 146
having been returned to normal, the nose 154 is
in the path of the projection or shoulder on the
clutch control member 156 with the result that,
as the clutch assembly approaches the end of a
single revolution, the rotation of the clutch con-
trol member 156 is arrested. The continued ro-
tation of the remainder of the clutch assembly
causes rotation of the clutch dog 168, which there-
upon releases the driven disk {61 from the driving
disk 160. Thus, after one revolution of the clutch
assembly, the clutch is automatically disengaged.

In the above operation of the parts, when the
cluteh tripping member 146 moves counterclock-
wise to normal, the nose of the upper arm of the
three-armed lever 143 moves under the lug 142
on the control slide 124 so that said slide cannot
control the cluteh tripping member until the slide
has been moved rearward to permit thc .oree-
armed lever 143 to be rocked back to normal hy
its spring.

From the above it will be clear that the clutch
stops after one revolution independently of the
control slide 124. If said slide is moved forward
and released near the end of the cycle, the clutch
will have stopped. If the slide is moved forward
and held forward, as by continued depression of
the key TR, the clutch will nevertheless have
stopped and the forward position of the control
slide 124 will not cause a second revolution of
said clutch because the slide has no control of
the clutch until after it has been moved rearward
again and then moved forward as by depression
of the key TR.

Before describing how the detent 130 for slide
124 is released near the end of each cycle, the
operation of the total-transfer and front-regis-
ter-clearing mechanisms will be explained.

During each single revolution of the clutch
mechanism cams 173 and 174 are also given a
single revolution. Cam {13 is utilized to actuate
cross bail 108 to enable the actuators 78 for the
rear register to transfer an accumulation from
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the front register into the rear Tegister. After
operation of cam 173, cam 1714 functions to cause
a clearing or zeroizing of the front register, In

-view of the fact fhat one operation follows the

other, that the relation and position of the two
cams 1713 and 174 are important.

With the machine in normal position at rest,
a roller stud 180 (Figs. 5 and 6) carried adjacent
the lower,and forwardly projecting end of a lever
181 pivoted at 182 engages the higher point of
cam (13 (Fig, 5). Lever {81 extends upwardly
and terminates in a forked end 183 which engages
a stud 184 (Fig. 6) carried by an arm (082 (Fig. 6) -
pivoted on shaft T9 which arm supports the right
end of bail 108, the left end being supported by
arm 109 (Fig. 2). As cam 113 is rotated, the
roller stud 180 follows it, the arm 181 being held
in engagement with the cam edge by the springs
83> (Figs. 4 and 6) that urge the bail 108 to the
rear, the bail 108 acting on arm 181. The timing
is such that, during the first half revolution of
the clutch, the arm 181 is permitted to move so
that bail 108 moves to enable the actuators to be
moved by their 'springs to differential positions.
During the latter half of the cycle, the cam 1713
engages the roller stud 180 and rocks the lever (81
to return the bail 108 to normal, thus restoring
the actuators and entering the total in the regis-
tering mechanism.

It will be understood that bail 108 always travels
the full distance at each full revolution of cam
{13 sufficient to permit an amount of nine digits
to be entered in any of the register wheels 76 of
the rear register, after which stud 180 again
reaches the high point of the cam returning bail
108 and restoring actuator rack 78.

Operation of lever 181 to withdraw cross bail
108 is prevented unless the transfer key is de-
pressed because lug 123 of link 119 connected to
the bell crank 116 operated by transfer key lever
{15 overlies the forwardly projecting end of lever
181 (Fig. 4) until the transfer key is depressed
which, upon rocking bell crank lever 116 moves
link [ 19 forwardly and removes lug 123 from above
the projecting end of Jever i81.

The cam 14 acts to cause the “item-receiv-
ing” register to be cleared during the latter half
cycle of the clutch. When the machine is in
normal position a stud 190 carried by lever (91
(Fig. ) lies on the low spot of cam 14 (Fig. 4).
Lever 191 is pivoted to the frame of the machine
at 192 and is constantly urged clockwise about
its pivot by spring (93 (Fig. 7). The upper end
of lever 191 is connected to the rear end of link
63 which, it will be recalled, governs the clearing
of zeroizing mechanism. Upon rotation of cam
114 lever 191 is rocked to actuate link 63 which
in turn causes clearing of the front register, The
cam. |14 is positioned so that it acts during the
latter half of the revolution of the cluich and
after the actuators of the “total-storing” regis-
ter have been differentially positioned. Said actu-
ators are positioned in accordance with the posi-
tion of the differential members that constantly
reflect the amount in the “item-receiving” regis-
ter and, consequently, the clearing of the “item-
receiving” register cannot be started before the
amount therein has been properly taken off for
transfer to the ‘“total-storage” register.

As previously stated the transfer key lever is
locked in depressed position by reason of en-
gagement of detent 130 in notch 131 of slide 124
when the latter is in forward position. To re-
lease the slide and transfer key, link 63 carries
a pass-by pawl 195 (Fig. 7) spring-urged in clock-
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wise direction until limited by its stud 186 en-
gaging the underside of link §3. During the ‘for-
ward movement of link 63 pawl 135 passes over
stud 197 carried by detent 130 (Fig. 4), but dur-
ing return movement of link 63 pawl 185 engages
stud 18T and rocks detent {30 out of notch #31 in
slide 124 and releases the latter and the fransfer
key. . ' .

Provision must also be made to release the de-
tent 130 when the key TR is depressed and held
depressed. Assume that the total-transfer key
TR is depressed and held. The clutch assembly
will go through only one revolution but the con-
trol slide 124 will be held forward by the key
TR. The detent 130 for holding this slide for-
ward will also be operative because, while said

detent was released by link 63 and pawl 195 dur- -

ing the single operation of the clutch, the detent
will automatically restore to latching position
near the end of said single revolution and, the
control slide 124 being held forward, the detent
will again move into the notch to hold said slide
forward. Consequently, if the operator should
release the total-transfer key TR after holding it
depressed for some time, it would not be restored
to normal and the control slide 124 would be held
forward, making it impossible thereafter to oper-
ate the machine because it is necessary that the
slide 124 be moved rearwardly before it is again
. moved forward.

Additional control of detent 130 is provided in
the form of a latch 200 (Figs. 4, 5 and 6) pivoted
to the side frame and urged clockwise by a spring
201. The lower end of the latch has a nose 202
adapted to engage a lug 203 on detent 1308. Under
normal conditions with the total-transfer key TR
undepressed and the control slide [24 in its rear
position, a stud 204 on slide 124 engages the
latch 200 and holds it in an inoperative posi-
tion, as shown in Fig. 4. When the total-transfer
key TR is depressed, the slide {24 moves for-
ward, which allows the latch 200 to be rocked
clockwise by its spring. However, under these
conditions, the nose 202 of latch 200 engages the
edge 203 of the detent 130 and no latching action
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“live” key FR, called the “front-register-clearing”
key. :

When the key FR is depressed, it moves the
control slide 124 forward in the same manner as
when the total-transfer key TR is depressed. For
this purpose, the stem of the key FR has a stud
207 operating in a cam groove 298 in the upper

_ edge of the slide 124. Depression of the key FR
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occurs. When, near the end of an operation, the -

detent 130 is rocked counterclockwise by the pawl
195 on the link 63, said detent 130 is rocked to a
position such that the nose 202 passes under the
edge of the lug 203 and thus holds the detent in a
released position. In normal operations, the parts
are restored to normal almost immediately by
the rearward movement of the slide 124 which
causes stud 204 on said slide to release the latch
200 which, in turn, releases detent 130. If, how-
ever, the total-transfer key is held depressed, the
slide 124 does not move rearwardly and the de-
tent 130 will be held In an inoperative position.
‘When, subsequently, pressurs on the total-trans-
fer key is released, it and its slide 124 will return
to normal as they are free of detent 130. Other-
wise, if the total-transfer key were held depressed,
the detent 130, after having been released by
pawl 195 near the end of one cycle, would re-
turn to its detaining position and, even though
pressure on the total-transfer key were subse-
" quently released, the motor would continue to run
and the key TR would not return to normal.

Clearing the “ilem-receiving” regisier only

It is often necessary to clear the “item-receiv-
ing” register without transferring the total in it.
Provision is made for enabling the operator to
accomplish this result by merely depressing a
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starts the motor and engages the clutch for caus-
ing the cams {73 and {714 to be operated. The
cam 174 actuates the link 83 to clear the “item-
receiving” or “front” register as previously de-
scribed, the clutch being slopped after it has

-gone through one revolution and the control slide

{24 being returned to normal in the manner
heretofore explained. This also releases the
clearing key ¥R which is restored to normal by its
spring. The cam 173 does not cause a total-
transfer operation because the lug 123 (Fig. 4) on
the link 118 overlies the end of lever I81 that con-
trols bail 108 that must move in order that a
total transfer may be effected. This lever 181
can be released only by depressing the total-
transfer key TR which does not occur in the above
operation and which cannot oecur after the clear-
ing key FR has been depressed owing to the fact
that a bell crank 209 pivoted at 210 having one
arm connected to the stem of the key FR and the
other arm connected to the link 21§ moves the

‘forwardly projecting nose 212 of link 211 beneath

the shoulder 213 on the stem of the transfer key
TR. .Thus, the fransfer key TR cannot be de-
pressed while the IR, key is depressed.

From the above, it will be clear that, when the
“front-register-clearing” key FR is depressed,
the motor is started .and the clufch mechanism
is rotated through a single cycle during which
the fronf register is cleared but no total transfer
takes place, the parts being restored to normal at
the end of the cycle.

Clearing boih the “item-receiving” and the
“total-storing” registers

The operator frequently desires to clear the
“total-storing” register and, at the time he does
this, it is also usually desirable to clear the “item-
receiving” register. Consequently, provision is
made so that, when the “total-storing” register
is cleared, the “item-receiving” register will also
be cleared. This can be done by depressing a
clearing key C which causes the motor to operate
mechanism to clear both registers.

The. stem of the clearing key C carries a stud
215 (Pig. 4). adapted to engage in a cam groove
216 in the control slide 124 so that, when said
key is depressed, the control slide will be moved
forward in the same manner as when the total-
transfer key is depressed. 'Thus, depression of
the key C starts the motor and engages the clutch
which, thereupon, is rotated through one cycle
after which it is stopped, the control slide 124
and the key being restored to normal owing to
the fact that the detent 139 releases the slide as

‘heretofore explained.

During this cycle, the “item-receiving” regis-
ter is cleared in the manner heretofore described,
that is, the cam 174 operates the link 63 to cause
said register to be cleared and the detent 130 is
released near the end of the cycle to permit the
control slide 124 to return to normal, to thereby
also return the key C to normal. '

-The “rear” or “total-storing” register is also .
cleared during this cycle. A bell crank lever 217
pivoted at 218 has one arm connected to the end

. of the clearing key C and its other arm provided
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with a stud 219 which engages under the cam
end of an arm 220 of a lever 221 pivoted at 222
to the machine frame.

The rear end of lever 221 carries a stud 223
engaged in a slot 224 formed in a lever 225 pivoted
at its rear end to a lever 226 'and terminating at
its front end in a hook 22T which, when in low-
ered position caused by a depression of key C,
engages & pin 228 carried by lever 191 actuated
by cam 118 (Fig. 9). Lever 226 is pivoted at 229
to the frame of the machine and terminates at its
upper end in a forked end which engages a stud
230 projecting from a lever 231 secured to a cross
shaft 232 (Fig. 9). Shaft 232 extends to the left
side of the machine where it carries an arm 233
corresponding to arm 59 of the front register
zeroizing mechanism. Arm 233 carries a stud 234
engaging a cam lever 236 pivoted on the shaft 19
and being constantly urged clockwise about its
pivot by a spring 238. Cam lever 236 has a
forked connection with a stud carried by arm 239
similar to arm 53 of the front register mecha-
nism for rocking fingers 84 to release the driv-
ing pawls and permitting the register pinions to
be returned to zero by the mechanism previously
described. . o :

Accordingly, depression of the clearing key C
causes mechanism for clearing the “total-stor-
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age” register to be connected to the lever 191 that .

is actuated by the cam 1714 so that said clearing
mechanism will be operated at the same time that
the clearing mechanism for the front register is
operated. In other words, depression of the clear-
ing key C starts the motor, and causes the
clutch to go through one cycle during which both
clearing mechanisms are operated, after which
the clutch stops and the mechanisms are restored
to normal. :

During this operation, no total transfer occurs
because the lever 181 controlling the release of the
bail 108 is.prevented from moving by the lug 123
that overlies one end of the lever and which is re-
leasable only by the total-transfer key TR. .And
the total-transfer key is prevented from being de-
pressed when the clearing key C is depressed ow-
ing to the fact that the downwardly extending
arm of bell crank 217 is connected to the link 211
so that, when the clearing key C is depressed, the
nose 212 of the link 211 will move under a shoul-
der on the stem of the transfer key to prevent its
depression.

Interlocks

Several interlocks are provided for preventing
misoperation of the machine.

Provision has been made for preventing de- !

pression of the amount keys during depression of
any of the control keys and also to prevent de-
pression of the control keys when the amount
keys 10 are depressed. *

The foregoing interlock is best shown in Fig. 12
from which it will be seen that a pendant 250 is
pivoted freely on a cross shaft 251 extending be-
tween the rows of keys, there being a pendant
between each pair fo keys. Each pendant is
formed with a forward and rearward nose which
engages the pendants of the adjoining keys in
that bank. A control pendant 252 for each bank
is carried on a shaft 253 at the rear of each No. 9
key and is provided with a cam 254 engageable
with a shaft 256 extending the entire width of the
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key therebetween until the previously depressed
key is restored as shown in Horton Patent
1,243,839, . )

The amount of movement permitted the pend-
ants when the cam edge 254 of the control pend-
ant 252 engages the flat portion of the shaft 256
is just enough to provide room for only one key
stem between the pendants so that only one key
can be depressed at a time.

Fixed to the extreme right end of shaft 256 is
an arm 257 carrying a stud 258 that projects into
an. L-shaped slot 259 formed in the control slide
124, When the. control slide 124 is in its rear
or normal position shown in Fig. 4, the stud 255
occupies the vertical portion of the slot 259. This
can be clearly understood by referring to Fig. 12
which shows the control slide 124 in its forward
position. When said. slide is moved rearward
to normal from its Fig. 5 position, the front edge
of the cam slot 259 engages stud 258 and rocks
the shaft 256 counterclockwise as shown.in Fig. 4.
As this occurs, the stud 258 moves in an arc and
the parfs are so arranged that, when the con-
trol slide {24 reaches its normal position, said stud
258 will be in the vertical portion of slot 259 as
shown in Fig. 4.

With the parts in such position, the flat face of
the shaft 256 is presented to the cam faces 254
of the control pendants 252.- Consequently, any -
one amount key in any.bank can be depressed.
But, if such a key is depressed, the cam edge 254
of the pendant 252 for its bank will be moved

. into engagement with the fiat face of shaft 256
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which will prevent said shaft from turning.
Under these conditions, if an attempt is made to
depress one of the control keys TR, FR or C, -

~the control slide (24 cannot move forward be-
. cause the shaft 256 cannot turn and the control

slide 124 is locked to the shaft 256 owing to the
fact that stud 258 is in the vertical portion of
the slot 259. :

On the other hand, if, with the parts in the

- position first explained, one of the conitrol keys

TR, FR or C instead of one of the amount keys
is depressed, the control slide 124 will be moved
forward. As this occurs, the shaft 256 will be
rocked until it occupies the position shown:in

~ Fig. 12 where one of its edges engages the cam
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surfaces 254 of the control pendants :252 and
holds these pendants in engagement with the re-
spective banks of pendants so that no amount key
in any bank can be depressed. Thus, if one of the
control keys TR, FR or C is depressed, no amount
key can be depressed.

There has already been described the interlock
that prevents depression of the total-transfer key
TR when either the front register clearing key
FR, or the clearing key C is depressed, the same
comprising a link 211. This interlock functions
as previously described and an explanation of
its details will not be repeated. )

Provision has also been made that when the
transfer key TR is in depressed condition the two

- remaining control keys, that is, the front regis-
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machine and having a flattened portion adjacent -

each No. 9 key. The pendants 250 and 252 are
so arranged that when any one key is depressed
in a bank the loose play between the pendants is

taken up and it is impossible to depress another
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ter clearing key FR and the clearing key C are
locked against depressicn. As previously de-
scribed, the front register clearing key FR is
connected to a bell crank 209 and the clearing
key C is connected to a crank. 247 both of which
are connected to a link 211 for blocking depres-
sion of the transfer key TR when either of the -
clearing keys is depressed. -This is true because
the nose 212 of link 211 underlies a shoulder 213
formed on the transfer Key lever 115. On the
other hand, if the transfer key lever {15 is de-
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pressed while either of the register clearing keys
FR or C is in raised or normal position the shoul-
der 213 then lies in front of the nose 22 and
prevents depression of either of the registe
clearing keys FR or C. : i

The interlock for preventing operation of the
transfer mechanism for transferring accumu-
lations from the front register into the rear reg-
ister unless the transfer key TR is depressed has
been described, this interlock comprising the lug
123 which overlies the forwardly projecting end
of lever (8{ to prevent operation of the latter
unless the transfer key has been depressed to re-
move lug 123 out of possible engagement with
link {81. i

It will be cbvicus to those skilled in the art
- that many changes may be made in the details

of construction without departing from the spirit
and scope of this invention as defined in the ap-
pended claims.

I claim: ) :

1. An amount-key-responsive calculator of the
class described having amount keys and a key-
responsive differential mechanism for entering
items in an item-receiving register, a total-stor-
ing register operable to accumulate a plurality
of totals, means for transferring tetals from the
item-receiving to the total-storing register,
clearing mechanism for said registers, a motor
drive for said clearing mechanism, and control
means for said motor drive and said clearing
mechanism including two manipulatable mem-
bers, said control means, upon being conditioned
by one of said manipulatable members, operat-
ing to cause said motor drive to, operate the
clearing mechanism to clear the item-receiving

- register and, upon being conditioned by said
other manipulatable member, operating to
cause said motor drive to operate the clearing
mechanism to clear both registers simultane-~
ously.

2. An amount-key-responsive calculator of the

class described having amount keys and a key-
responsive differential mechanism for entering
items in an item-receiving register, a total-stor-
ing register operable to accumulate a plurality
of totals, total transfer means for transferring
& total from said item-receiving to said total-
storing register, clearing mechanism for said
-registers, means for operating said clearing

mechanism and said total transfer means, and

control means for conditioning said clearing
mechanism and said total transfer means in-

cluding three manipulatable members, said con- - -

_ trol means, when conditioned by one of said
members, acting to condition said total-transfer
means and said clearing mechanism to cause the
. total in the item-receiving register to be trans-
ferred to the total-storing register and the item-
receiving register to be cleared upon operation
of said operating means; when conditioned by a

second one of said members, acting to condition

said clearing means to cause the item-receiving
register to be cleared upon operation of said op-
erating means; and when conditioned by the

third manipulatable member, acting to condition .
sald clearing mechanism to cause both of said

registers to be cleared upon operation of said
operating means.
3. An amount-key-responsive calculator of the
class described having amount keys and a key-
responsive differential mechanism for entering

items-in an item-receiving register, a. total-stor- -
ing register operable to accumulate a plurality

of totals, means for transferring a total from
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said item-receiving to said fotal-storing register,
clearing mechanism for said registers, a motor
drive for said clearing mechanism and said total
transfer means, and control means for said mo-
tor drive and for said clearing and said tota}
transfer mechanism including three depressible
keys, said control means acting, upon depression
of one key, to cause the motor to operate to
cause the total-transfer means to transfer the
total in the item-receiving register to the total-
storing register and to operate the clearing
mechanism to clear said item-receiving register,
upon depression of the second key, to cause the
motor to operate the clearing mechanism to
clear the item-receiving register only, and up-
on depression of the third key, to cause the mo-
tor to operate the clearing mechanism to clear
both of said registers.

4. A calculating machine of the class described
having amount keys and a differential mecha-
nism for entering items in an item receiving reg-
ister having & plurality of pinions, a power driv-
en shaft automatically operable upon depression
of an amount key for actuating said differential
mechanism and enfering items in said item re-
ceiving register, a second register operable to
accumulate amounts, means for transferring
amounts from the item receiving register to said
second register comprising a normally inactive
single revolution clutch assembly, means for
causing said clutch to be actuated by said shaft,
a pair of cams arranged in predetermined fixed
relation and actuated by the single revolution
element of said clutch, connections from one of
said cams for effecting a transfer of an amount
from the item receiving register to said second
register upon operation of said clutch, and con-
nections from the other of said cams for effect-
ing a clearing of said registers.

5. A ¢alculating machine of the class deseribed
having amount keys and a differential mecha-
nism for entering items in an item-receiving
register having a. plurality of register pinions, a
total-storing register operable to accumulate a
plurality of totals, means for transferring a to-
tal from the item-receiving to the total-storing
register including a special differentis] mecha-
nism constantly responsive to the positions of
the pinions of the item-receiving register, actu-
ators for the pinions of the total-storing regis-
ter, said actuators being normally inactive, and
means operable at the option of the operator for
moving said actuators into engagement with said
differentially- positioned elerents to thereby
transfer the total in the item-receiving register
to the total-storing register and for subsequent-
Iy causing said item register to be cleared, and
means for clearing the total-storing register at
the option of the operator.

6. An amount-key-responsive calculator of the
class described having an item-receiving regis-
tering  mechanism, amount keys and a plural
order amount differential mechanism, driving
means for said differential mechanism, means
governed by said amount keys for causing said

"driving mechanism to operate said differential

mechanism in each order in which an amount
key is depressed to thereby immediately enter
the corresponding digits in the respective orders
of the registering mechanism, a total-storing reg-

. istering mechanism, total-transfer means for

75

transferring a total from the item-receiving to
the  total-storing register, said total-transfer
means being constructed and arranged to be
operable by said driving means, a clearing mech-
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anism for said item-receiving register also oper-
able by said driving means, and total-transfer
control means operable to condition said total-
transfer means and said clearing mechanism and
to cause said driving means to go through a cycle
of operation during the first part of which said
total-transfer means is operated for transferring
a total from said item-receiving to said total-
storing register and during the second part of
which said clearing mechanism is operated to
clear said item-receiving register.

7. An amount-key-responsive calculator of the
class described having an item-receiving regis-
tering mechanism, amount keys and a plural
order amount differential mechanism, driving
means for said differential mechanism including
a normally inactive electric motor, means gov-
. erned by the amount keys for starting said motor
and causing said driving means to operate said
differential mechanism in each order in which an
amount key is depressed to thereby immediately
enter the corresponding digits in the respective
orders of the registering mechanism, a total-
storage registering mechanism, total-transfer
means for transferring a total from said item-
receiving to said total-storing register, a clearing

mechanism for said item-receiving registering -

mechanism, and total-transfer control means
operable to condition said total-transfer means
and said clearing mechanism and to start said
motor and cause said driving means to operate
through a cycle during the first part of which
said total-transfer means is operated and dur-
ing the second part of which said clearing mech-
anism is operated to clear the item-receiving
register.

8. An amount-key-responsive calculator of the
class disclosed having a keyboard, an item-re-
ceiving registering mechanism at the front of
said keyboard, depressible amount keys, a plural
order amount differential mechanism, electric
motor driving means controlled by said amount
keys for positively actuating said differential
mechanism to make it immediately responsive in
its respective orders to the depression of said
keys to thereby immediately enter digits in the
respective orders of said registering mechanism
when amount keys are depressed, a total-storing
registering mechanism at the rear of said key-
board for accumulating a plurality of totals,
mechanical total-transfer means extending from
said item-receiving registering mechanism at the
front of said keyboard to said total-storing reg-
istering mechanism at the rear of said keyboard,
driving connections for said total-transfer means
enabling it to be operated by said motor driving
means independently of said differential mecha-
nism, means operable at the option of the oper-
ator to condition said driving connections and to
cause said motor driving means to operate them
through a special cycle to move said total-trans-
fer means independently of said differential
mechanism to transfer a total from said item-
receiving to said total-storing registering mech-
anism, and means for clearing both of said reg-
istering mechanisms.

9. An amount-key-responsive calculator of the
class described having a keyboard; an item-re-

10

20

25

30

35

40

45

650

b5

60

65

9

ceiving registering mechanism at the front of
said keyboard; depressible amount keys, a plural
order amount differential mechanism, electric
motor driving means controlled by said amount
keys for positively actuating said differential
mechanism to make it immediately responsive in
its respective orders to the depression of said
keys to thereby immediately enter digits in the
respective orders of said registering mechanism
when amount keys are depressed; a total-storing
registering mechanism at the rear of said key-
board; total-transfer means having driving con-
nections operable by said motor driving means
independent of said differential mechanism, said
total-transfer means comprising one set of ele-
ments continuously responsive to the positions of
the pinions of said item-receiving registering
mechanisin and extending from said registering
mechanism toward the rear of said keyboard and
a second set of elements for directly actuating
said total-storing registering mechanism having
portions extending from said total-storing regis- .
tering mechanism toward the front of said key-
board and movable into engagement with the
first set of elements to sense the same; means
operable at the option of the operator for condi-
tioning said total-transfer driving connections
and causing said motor driving means to operate
them through a special cycle independently of
said differential mechanism to move said second
set of elements into engagement with the first
set to thereby transfer the total in the item-re-
ceiving registering mechanism at the front of the
keyboard to the total-sioring registering mech-
anism at the rear of said keyboard, and means
for clearing both registering mechanisms.

10. An amount-key-responsive calculator of
the class described having an item-receiving reg-
istering mechanism, depressible amount keys and
a plural order amount differential mechanism,
driving means for said differential mechanism
including a normally inactive electric motor,
means governed by each amount key for starting
said motor and causing said driving means to
operate to an extent sufficient to positively actu-
ate the differential mechanism in the order of
said key to immediately enter the corresponding
digit in said registering mechanism after which
said motor is stopped, a total-storing registering
mechanism, mechanical total-transfer means in-
cluding a single set of sensing devices for sensing
a total contained in said item-receiving register-
ing mechanism and connected with actuators for
entering said total in said total-storing register-
ing mechanism, said total-transfer means nor-
mally being maintained ineffective and including
driving connections with said motor, transfer-
total control means operable to start said motor
and condition said total-transfer driving con-
nections to cause said motor and driving connec-
tions to operate through a special cycle of opera-
tion during which total-transfer means transfers
a total from said item-receiving to said total-
storing registering mechanism while said differ-
ential mechanism remains inactive, after which
said motor is stopped, and means for clearing
both of said registering mechanisms.
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