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This invention relates to adding and calculat-
ing machines and more particularly to a transfer
mechanism for the accumulators or totalizing
registers of such machines. o

The principal objects of the invention are to
improve the construction and mode of operation
of transfer mechanisms for the totalizing regis-
ters of machines of the above classes and. to pro-
duce a novel and improved transfer mechanism
for effecting the transfer from a lower to a high-
er denomination either while the accumulator
train of the higher dencmination of the register
is in the midst of an accumulating operation or
while said train is idle except for the transfer
operation. :

With these objects in view, applicant has pro-
duced a transfer mechanism which is adapted to
be employed in both adding and calculating ma-
chines to effect the above results and which at
the same time is simple in construction and relia-~
ble in operation and may be produced at a rela-
tively low cost as compared with prior mecha-
nisms of this character.

The invention will be readily understood from
the accompanying drawings illustrating the vari-
ous features of the invention in their preferred
forms and the following detailed description of
the constructions therein shown,

In the drawings, )

Figure 1 is a plan view illustrating an accu-
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mulator or register mechanism embodying the

invention,

Figure 2 is a view partly in side elevation and
partly in section of the register mechanism look-
ing in the direction of the arrow A in Figure 1,

Figure 3 is a view in front elevation of the reg-
ister mechanism with certain parts shown in sec-
tion,

Figure 4 is a detail view in horizontal section
taken substantially on the line 4—4 of Figure 3,

Figure 5 is a detail view in vertical section
llustrating particularly the transfer mechanism
of the register with certain of the parts in dif-
ferent positions from the position in which they
are shown in Figure 3, and :

Figure 6 is a detail view in side elevation illus-
" trating particularly the transfer mechanism,

The accumulator or register mechanism illus-
trated in this application is particularly con-
structed and arranged to be embodied in a multi-
Plying machine such as illustrated and described
in the co-pending  application of Samuel " A.
Neidich, Serial No. 311,733, filed December 30,
1939.

The register mechanism comprises a series of
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trains of accumulator or register wheels having
substantially the same construction, arrange-
ment and mode of operation of barts. Each of
these trains includes an indicating or value wheel
2 fixed to a sleeve 4 rotatably mounted on a nor-
mally stationary shaft 6 supported in bearings
In side plates 8 secured to the base {0 of the
machine. Upon the sleeve 4 is fixed a gear wheel
12 meshing with a gear wheel (4 forming one
member of a unit rotatably mounted on a driv-
ing hub I8 journaled on a fixed shaft (§ also sup-
ported at its ends in the side plates 8. Said unit
also comprises a toothed ring 29 and a disk 2%
and these three elements are secured together
by a series of pins or rivets 24. The unit is held
from axial movement in one direction on the
driving hub 16 by means of a flange 26 on said
hub 16 and is held from axial movement in the
opposite direction on said hub by means of a gear
wheel 28 secured to the hub by means of rivets
29 as shown in Figs, 3 and 5.

The unit is normally driven from the hub by
means of a yielding driving pawl 30 (see Fig. 6)
formed on a supporting plate 32 Secured to the
driving hub by means of screws 34. This pawl is
arranged to engage the ratchet teeth 3§ formed
on the periphery of the ring 20 to drive the unit
and the value wheels.

The driving hub 16 is itself driven by means
of a gear wheel 38 meshing with the gear wheel
28. The gear wheel 38 is mounted upon a sup-
porting sleeve or carrier 49 fixed upon a shaft
42 mounted in bearings formed on suitable
brackets 43 secured to the frame of the machine
and the shaft 42 is driven continuously during
the multiplication of the multiplicand by the
several digits of the multiplier. The gear 38 is
arranged to be driven from the sleeve 40 under
certain conditions through a suitable frictional
driving mechanism.

To each of the gears 38 is secured a Pberiph-
erally toothed disk 44, this disk and the gear
rotating as a unit when driven from the sleeve 40.
The bear 38 is engaged on one side by a disk or
washer 46 of suitable friction material such as
rubber, this disk being interposed between the
gear and a radially extending flange 48 formed
on the sleeve 40. The toothed disk 44 is engaged
upon its outer face by a disk or washer 50 of
suitable friction material mounted on the sleave
49 and interposed between the toothed disk and
a dished spring disk 52 secured to- the sleeve.
This spring disk is provided with a central open-
ing through which a reduced hub portion 54 of
the sleeve passes, the disk resting against g




2

shoulder on the sleeve, and the disk is secured
“in place on-the sleeve by means of a nut 56
threaded on said reduced extension.

Each of the foothed disks A4 is provided with
more than eighty-one teeth. In the present
construction each of these disks is provided with
one hundred teeth. During a multiplying cycle,
in which the several digits of the multiplicand
are muliiplied by one digit of the multiplier, the
gear 88 and the disk 44 of each register or ac-
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cumulator {rain in operation during said cycle, -

is rotated until the partial product correspond-~

ing to the particular train is entered in the value

wheels and the rotation of the disk 44 and the

gear 23 is then arrested to retain said partlal -

product in said wheels until the completion of
the cycle. The rotation of the disk 44 is ar-
rested, when a partlcular partial product corre-
sponding to the train in which- said gisk is
located is registered in the -value wheels, by
means of-a pawl 58 pivoted on a shaft 80 extend-
ing-along the trains of accum ulator wheecis sub-
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stantially parallel with the shaft 4%, said pawl -

being arranged 1o engage the peripheral teeth
‘on the disk £4 to arrest the rotation of the disk.
This pawl is engaged with the toothed disk only
momentarily by the motentary energization of
the magnet 61 and then is disengaged from the
disk; Upon the disengagement of this pawl
from the disk, the disk is held from rotation
during the remainder of the cycie by a holding
pawl 52 pivoted on the shaft 89 at the side of
the pawl 58 and arranged to be engaged with
the disk by the disk engaging movement of the
pawl 58. The pawl 88, the magnet 8i; the hold-
ing pawi 62, the actuating and locking lever 64
for locking the holding pawlin engagement with
the disk 44 and for disengaging said pawl from
the dlSL the bail 6% for actuating said lever, and

the cam 68 for operating the bail ail have the |

same construction, arrangement and mode of
operatmn ‘25 the corresponding parts of the
mechanism illustrated and described in the
MNeidich application, referred to above.

Ta the present construction there are two sets
of value indicating numbers from naught: to
nine on the value wheels 2, a half rotation of
each value wheel registering an addition of ten
in each wheel. The ratio of the gear 1§ to the
gealr 12 i5 two to one and the ratio of the gear
28 to the gear 28 is two an one half fo one.
Therefore, during each complete rotation of the
gear 38 and the toothed disk 44 of each frain
of the accumulators, the corresponding value
wheel will Totate’ ‘through five revolutwn.a

The register is provided with a series of im-
proved transfer mechanisms eaeh -of which will
operate to transfer carry values or increments
from the train of accumulator wheels of lower
order to which it is applied to. the next higher
order whether the wheels of the latter accumu-
lator train are statmnary or are in rotatmn
Each transfer mechanism comprises a. lever 78
(see Fig. 6) pivoted at 12 to the driving hub 16
and carrying a pawl 14 pivoted at 16 on the lever
and acted upon by a coiled spring 18 which main-
tains the pawl in engagement with the ueeth of
the ring 20. The leyer 18 is acted upon by a
coiled spring. 88 which mamtams a contact pro-
jection 82 on the lever in engagement with an

actuater 84 rotatably and slidably mounted -on

the shaft I8 and having a conical portion 85
for engageinent with the lever. At all times ex-
cept during a transfe,c operation the:actuafor
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“direction of rotauan of ring 28.
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84 is located on the shaft {8 in a position remote
from the driving hwub 8§ as illustrated in Fig. 5,
the lever 18 then engaging the inner left hand
portion of the conical surface cf the actuator as
shown in said figure. During o transier opera-
tion, the actuator 84 is moved along the shaft
18 from the position shown in Fig. 5 to the posi-
tion shown in Fig. 3. Durmg this movemenu of.
the actuator, thr ough the engagement of the
lever 78 with the conical portion of the actuator,
the lever is swung in a cloCkWise direction (Fig.
€) thereby turning the toothed ring 26 one tooth
forwardly with relation to the driving hub and
advan_cing the gear 18 with relation to the driv-
ing gear 28 to enter an additional one in ‘the -
value wheel 2, the spring pawl 30 thereafter en-
gaging the ring 26 at a point one tooth to the
rear of its former position with relation to the-
This action
will oceur whether the driving hub is rota Ang or
whether it is stationary.

The mechanism for moving the actuator 84
from the position shown in Fig. 5 to the posi-
tion shown in Fig. 3 comprises ‘a- bell crank le-
ver 86 pivoted on a stud 88 having its ends sup-
ported in projections 88 on a bracket secured-to
the base of the machine, the upwardly extend-
ing arm-of which-lever is forked to embrace the
actuator 84 -and carries pins 52 secured .in the
respective arms of the fork which engage in a
groove 84 in the actuator. The laterally exbtend-
ing arm of the lever-28-is acted upon by a coiled
spring 98 which normally- maintains the lever
in the position shown in Fig. 5 with the actuator
in its right hand position on the shaft 8. The
lever €5 is swung in a counterclockwise tlirection
Figs. 3 and 5 to shift the actuator from the po-
sition' shown in Fig. 5 to that shown in Fig. 3
by meansg of & lever 88 which is pivoted upen
the end portion of one of the studs 83 and is

- provided with a laterally extending contact pro-

jection 189 arranged to be engaged by 'a cam
projection {62 formed on the corresponding disk
22, Each of-the levers 88 extends laterally of

5 the machine from its pivotal point beneath the

disk 22 of the train of accumuiator wheels cor-
responding to one order of the register mecha-
nism and through an opening-or slot 184~ (see
Fig. 4) in the upwardly extending arm o¢f the
bell crank lever 8§ of the ftransfer mechanism
of -the acecumulater train of the next higher or-
der and is formed with a downwardly projecting
end portion 485 arranged to engage the 1aterally
extending arm of said bell crank.

When:a value wheel-2 of one of the trains of
accuraulators is moving frem- the nine-position
to the naught position, the cam {82 on the disk

. 22 of said train. engages the projection 1889 on
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the lever: 88 and depresses said lever. The de-
pression of said lever moves the actuator 84
of the train- of 'the next higher order to the left
(Figs. 3 2nd 5) frem the position shown in Fig. 5
to that shown -in: Fig. 3 thereby actuating the
lever T8 and the pawl 78 to advence the gear
{4 with relation to thé gear 28. By this ad-
vahce movement of the gear 14 the value wheel

of the train of said higher order is advanced 2 -
distance. sufficient to enter an additional one-in
said value wheel. Since the gear: {4 and ‘the
disk 22 for each irain of the amecumulators make
& quarter of a revolution for the rotation of each
value wheel an angular distance corresponding
to ten number spaces, there are four of the-cam
projections {82 formed on each disk 22 to ac-
tuate the transfer mechanism once for each
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quarter of & revolution of the disk 22 and the
gear i4.

When the cam projection 162 on a disk 22
. disengages the contact projection 100 on the
corresponding lever 98, said lever and the bell
crank 8% are restored to initial position by the
action of the spring 96, the actuator 84 is moved
back to the position shown in Fig. 5 and the
lever 19 is swung back on its pivot in a counter-
clockwise direction (Fig. 6) with relation to the
driving hub 16 and the pawl 14 is retracted with
relation to the toothed ring 20 into position to
engage a tooth on said ring one tooth back of
its former position.

In the construction shown, the train of ac-
cumulator wheels at the extreme right in Fig. 3
is the units train, the next train to the left the
tens train and so on. These trains correspond
to the train adjacent the bottom of the sheet,
the next higher train and so on, in Fig. 1. There
is, of course, no actuator 86, lever 10 or pawl 14

[t
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for the units train and no lever 98 for the hun- .

dred thousands train which is incomplete, this
train having no gear 38 or toothed wheel 44.
The toothed ring 20 of the units train might
be fixed to the driving hub since there is no rel-
ative movement between these parts as is re-
Quired in the other trains for the transfer op-
eration. In order to employ uniform parts in
the several trains, however, ring 20 of the units
train is driven from the driving hub by means
of a spring pawl 30 secured to said hub.

It is to be understood that, except as defined
in the claims, the invention ig not limiteg to
the particular construction and arrangement of
parts of the illustrated embodiment of the in-
vention, but that the invention may be embodied
in other forms within the scope of the claims.

Having explained the nature and object of the
invention and having specifically described a con-
struction embodying the invention in its pre-
ferred form, what is claimed is:

1. An accumulator mechanism comprising two
adjacent accumulator trains of different orders
each having a number wheel and driving mech-
anism for the number wheel for entering num-
bers therein, the train of higher order having
coaxially rotating driving and driven members
of which the driven member is drivable faster

than the driving member and the train of lower s

crder having a wheel rotating coaxially with
said driving and driven members, an accelerat-~
ing device movably mounted on one of said
members of the train of higher order to rotate
therewith and held stationary with relation to
said member during the normal accumulating
cperation, a cam carried by said wheel of the
train of lower order and connecting mechanism
between the cam and said accelerating device
for moving the accelerating device of the train
of higher order with relation to the member on
which it is mounted to impart additional move-
ment to the number wheel of said train to trans-
fer an increment thereto.

2. A totalizer mechanism comprising two ac-
cumulator trains of different orders each hayv-
ing a number wheel and driving mechanism for
the number wheel for normally entering num-
bers therein, the train of higher order having
coaxially rotating driving and driven members
of which the driven member is rotatable faster
than the driving member and the train of lower
order having a wheel rotating coaxially with
sald driving and driven members, an accelerat-
ing device movably mounted on one of said

25

30

35

40

G5

3

members-of the train of higher order to rotate
therewith and normally held stationary with
relation to the same during the normal accumu-
lating operation, an actuating device arranged
to rotate about the axis of said wheel of the train
of lower order and drivably connected for rota-
tien therewith and connections operated by said
actuating device for moving said accelerating
device of the train of higher order with relation
to the member on which it is mounted to impart
additional movement to the number wheel of the
train of higher order to transfer an increment
thereto.

3. An accumulator mechanism comprising two
adjacent accumulator trains of different orders
each having a number wheel, driving mechanism
for the number wheel for entering numbers
therein, the train of higher order having coax-
ially rotating driving and driven members and
driving connections therebetween for driving
the driven member from the driving member
during the normal accumulating operations, con-
structed to allow the driven member to be ro-
tated faster than the driving member, a transfer
mechanism comprising a lever pivoted on one of
sald members, a pawl carried by said lever and
arranged to engage teeth on the other of said
members, means for holding the lever from piv-
otal movement with relation to the member on
which it is mounted during a normal accumulat-
Ing operation, the train of lower order having
a rotary member rotating coaxially with said
driving and driven members, means rotating co-
axially with said driving, driven and rotary mem-
bers and driven rotatively by the rotary member
of the train of lower order and connections op-
erated by said ineans for swinging the lever with
relation to the driving member of the train of
higher crder to advance the driven member with
relation to the driving member of the latter train
to enter an increment in the corresponding num-
ber wheel.

4. A totalizer mechanism comprising two ad-
jacent totalizer trains, each having a number

y Wheel and a single driving train for driving said

number wheel, the train of higher order having
coaxially rotating driving and driven members,
a pawl fixed to the driving member for engag-
ing ratchet teeth on the driven member for driv-
ing the corresponding number wheel during a
normal accumulating operation, a transfer
mechanism comprising a lever pivoted on said
driving member, a pawl carried by the lever and
arranged to engage the ratchet teeth, means for
holding the lever from angular movement with
relation to the driving member during normal
totalizing operations, the train of lower order
having a rotary member rotating coaxially with
said driving and driven members, means rotat-
ing coaxially with said driving and driven mem-~
bers and driven rotatively by said rotary mem-
ber of the train of lower order and connecting
mechanism between said means and said lever
for swinging the lever with relation to the driv-
ing member of the train of higher order to ad-
vance the driven member with relation to the
driving member of the latter train to enter an
increment in the corresponding number wheel.

5. An accumulator mechanism comprising two
adjacent accumulator trains of different orders
each having s number wheel and driving mech-
anism for the number wheel for entering num-
bers therein, the trains of said orders having
coaxially rotating driving members and driven
members driven respectively from said driving




members and - rotating «coagially therewith, the
Ariven members being drivable ahead of ‘the re-
spective driving - miembers, an accelerating -de-~
vice movably mounted on che of said members
6f the train ‘of higher erder to rotate there-
with, ‘means Tor holding -said device substan-
tialy -statienary with relafion to' the meniber
" on which it is mounted ‘during a normal accum-
ylating operation, mesns roftating coaxially 'with

sala demcr ‘and driven members and driven by 10

<t
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the driven member of the train of lower. order
and - connections between said means and said
accelerating device for moving the accelerating

“device with relation to the member on which it
is moounted to: advance .the driven member of
the train of higher -ovder with relation to the
drivihg member of said train and thereby en-

ter an increment in s8id tra,m

-~ ’CH&AUNCEY-M. SINCERBEAUX.



