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DFFERENTIAL ACTUATING MECHANISM 
Alva, G. Russell, Stamford, Conn., assignor to Pit 

ney-Bowes, Inc., Stamford, Conn., a corpora 
tion of Delaware 

Application April 1, 1948, Serial No. 18,438 
(C. 235-81) 4. Claims. 

1 
This invention relates to actuator mechanism 

for use in effecting the accumulation of settable 
values in register numeral wheels. 

It is one object of the invention to effect the 
accumulation of settable values in register 
Wheels by means of actuator mechanism, where 
in the controlling element includes a combined 
peripheral toothed and non-toothed portion and 
wherein the non-toothed portion directly con 
trols the actuation of the register wheels dur 
ing a cycle of operation. 

It is another object to provide an actuator 
element including settable means to vary the 
toothed and non-toothed portions of the actuator 
element and means whereby the non-toothed 
portion Will control the actuation of an accumu 
lator during a cycle of operation. 

It is another object to provide register actu 
ator mechanism, wherein a transmission ele 
ment, which is geared to a register numeral wheel, 
is adapted to be rotated when a pinion, mesh 
ing therewith and moved therearound becomes 
choked but continues to move in a circumfer 
ential direction while choked. 
With the above and other objects in view, 

Which Will appear as the description proceeds, 
the invention resides in the combination and 
arrangement of partS and in the details of con 
struction hereinafter described and claimed, it 
being understood that various changes in the 
precise embodiment of the invention herein dis 
closed may be made within the scope of what 
is claimed without departing from the spirit of 
the invention. 
A preferred embodiment of the invention is 

illustrated in the accompanying drawings, 
wherein; 

Fig. 1 is a plan view of a two unit accumulator 
and actuator device; 

Fig. 2 is a front elevational view of Fig. 1 
with the front wall broken away and with parts 
shown in Section; 

Fig. 3 is a vertical Sectional view taken along 
the line 3-3 of Fig. 2, through one unit of the 
actuator and transmission mechanism; 

Fig. 4 is an enlarged detail sectional view 
taken along the line 4-4 of Fig. 2; 

Fig. 5 is an enlarged perspective view of the 
actuator and transmission gears and showing 
their aSSociated pinions moving circumferentially 
around the teeth of the actuator and transmis 
sion gears during a cycle of operation without 
effecting rotation of the transmission gear; 

Fig. 6 is a fragmentary perspective view 
similar to Fig. 5 and showing One pinion in a 
choked position relative to the peripheral Sur 
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2 
face of the short actuator gear teeth during the 
latter part of the cycle of operation, and the 
consequent drive of the transmission gear; and 

Fig. 7 is a fragmentary front view of the 
actuator gears and pinion arranged in '0' posi 
tion. 
TWO units of an accumulator and actuator 

mechanism are shown within a supporting frame 
Structure f). The accumulator mechanism con 
prises numeral wheels rotatively supported 
upon a shaft 2, which shaft is carried by the 
front and rear walls 3-3 of the frame 6. 
The numeral wheels are preferably of the 
internal differential drive type, such as disclosed 
in patent application Serial No. 760,590, which 
permit the individual drive thereof, transfer be 
ing effected by means of a Geneva, pinion 4 
from a numeral Wheel of a lower to a higher 
order. 
Actuator means is provided to effect rotation 

of the numeral wheels in accordance with a 
pre-Selected value. Each actuator comprises two 
actuator gears which have an equal number of 
normal length and shorter length teeth there. 
around, and Wherein the Shorter length teeth 
are identical to the normal length teeth but have 
their top portions cut back to form a peripheral 
Surface at Substantially the pitch diameter of 
the normal teeth. Also, one of the shorter length 
teeth of each gear is half of a tooth greater in 
Width than the other Shorter length teeth. 
One unit of the actuator and transmission 

mechanism. Will now be described. As best shown 
in Fig. 5, an actuator gear Structure comprises 
two adjacent gears 5 and 6, each having 
identical long teeth fi and short teeth 8, but 
reversely arrainged. When in a '0' position, the 
wider teeth, indicated at 8a, are aligned and 
the short teeth 8 of one gear are aligned with 
the long teeth 7 of the other gear, as indicated 
in Fig. 7. 
The actuator gear 5 is Supported on a shaft 

9 but is arranged in a Stationary position, Such 
as indicated by the pin 2, Fig. 3, which is 
Secured within a hub 22 of the gear 5 and the 
front wall f3. The Second actuator gear 6 is 
adapted to be rotatively adjusted about the hub 
22 of the actuator gear 5 by means of a Setting 
lever 23. Said Setting lever 23 has a head pol 
tion 23a, which is connected with a hub 24 of the 
rotative actuator gear 6, as best ShoWn in Fig. 3. 
A disc 25 is fixed to the shaft 9 and is adapted 

to rotatively Support a pinion structure 26. Said 
pinion structure 26 comprises tWo Separate 
pinions 26d-26b, joined by a central integral 
shaft portion 30, which shaft portion is mounted 
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within a bearing 38a in any suitable manner. 
Although the pinion structure comprises two 
separate pinions, to provide for convenience of 
mounting, it is essentially the equivalent of a 
single pinion element. The pinion 26a extends 
beyond one face of the disc 25 and meshes with 
the combined actuator gears 5-f6. The pinion 
28b extends beyond the other face of the disc 
25 and meshes with a transmission gear 27. 
The transmission gear 27 has twenty teeth and 

is rotatively mounted on the shaft 9.. Said 
transmission gear 27 also has a hub portion 28 
upon which another gear 29 is fixed, and Said 
gear 29 meshes with a gear 3 Secured to the 
numeral wheel fl. - - - - 

When the rotative actuator gear 6 is adjusted 
to a selected value, the short toothed peripheral 
surface will be increased one full tooth for each 
digit value selected. With the Wider teeth 8a. 
in alignment in the '0' position, and the teeth 
adjustable in full tooth increments, each short 
tooth, which has advanced beyond the wider 
tooth of the stationary gear 5, Will Overlap the 
tooth space between companion short teeth of 
the stationary gear, as clearly indicated in Figs. 
5 and 6. As shown, in Fig. 5, for example, the 
selected value “5” places five of the shorter teeth 
on each of the actuator gears 5 and 6 in an 
overiapping order, and their peripheral Surfaces 
are in continuous alignment. In other words, 
five short teeth of one gear are positioned Op 
posite the tooth spaces of five short teeth of the 
other gear and their individual peripheral Sur 
faces form one continuously aligned surface over 
which the pinion 26a is adapted to slide while 
choked. Also, sinuitaneously with the increase 
of the non-toothed surface, the toothed surface 
is decreased a like amount. 
A cyclical drive is provided for the shaft 9 

to effect rotation of the disc 25 and the conse 
quent in ovement of the pinions 260-26b in a 
circumferential path around the toothed and 
non-toothed surfaces of the actuator gears 5 
and 6. The pinion 26b meshes with a trans 
mission gear 22 and, Since Said pinion foriins an 
integral part with the pinion 26a, it will rotate 
around the teath of the transmission gear when 
pinion 86a is rotated while moving around the 
teeth of the actuator gears 5 and 6. When 
however, the pinion 28d passes from the normal 
long toothed portion to the continuously aligned 
peripheral surface of the short toothed portion 
of Said actuator gears 5-8, the pinion 28a, Will 
become choked, as shown in Fig. 6, and will thus 
Slide non-rotatively in the direction of the arrow, 
across the peripheral surface thereof. The 
pinion 238 will not rotate while the pinion 23a 
is choked, but due to the continued movement 
of the pinions about the axis of the shaft 3, the 
transmission gear 29 will be rotated, and, through 
gear 3, will effect rotation of the numeral wheel 
f in accordance With the value set. 
A detent rocker arm 32 is mounted on a pin 

S3 and has a detent portion Sá urged between 
teeth 33 of a sector 33, formed as a part of the 
Setting lever head portion 23a. A notch 3, is 
provided in the disc 25, opposite a wing por 
tion 38 of the detent arm 32, to thereby permit 
adjustment of the setting lever 23 and actuator 
gear 6, when the mechanism is in a home posi 
tion. However, when a cycle of operation is 
effected, the peripheral surface of the disc 23 
Will move into the path of the wing portion 38 
of the detent arm 34 to effect locking of said 
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arm and thus prevent adjustment of the setting 
lever during a cycle of operation. 

Having described the invention what 
cained is: 

1. In register actuating mechanism, an ac 
cumulator member, a transmission gear having 
a geared driving connection with the accumu 
lator member, a composite actuator gear struc 
ture having an adjustable toothed and an ad 
justable non-toothed peripheral surface, a 
pinion having teeth in operative relation with 
the transmission and composite actuator gear 
Structure, and a cyclically driven Support for 
said pinion to effect movement of said pinion 
circumferentially around the composite actua 
tor gear structure and transmission gear, said 
pinion being rotatable while engaging the teeth 
of the composite actuator gear structure and 
non-rotatable while two successive teeth thereof 
engage and move over the non-toothed periph 
eral surface of said composite actuator gear 
structure during each cycle of movement of the 
pinion support, whereby the transmission gear 
and accumulator meinber are adapted to be 
driven while the pinion teeth move non-rota 
tively over the non-toothed surface of the com 
posite actuator gear structure. 

2. In register actuating mechanism, an ac 
cumulator member, a transmission gear having 
a geared driving connection with the accumulator 
member, an actuator comprising two similar and 
adjacently positioned gears arranged on a con 
mon axis with the transmission gear, teeth on 
said similar gears jointly arranged to provide a 
toothed and non-toothed peripheral Surface, one 
of said similar gears being rotatively adjustable 
to effect a simultaneous increase of the combined 
non-toothed peripheral Surface and an equiva 
lent decrease of the combined toothed peripheral 
Surfaces of the similar gears, a pinion having 
teeth in Operative relation with the actuator and 
tranSniSSion gears, and a cyclical drive for now 
ing the pinion circumferentially around the 
actuator and transmission gears, Said pinion be 

is 

iing rotatable while engaging the teeth of the 
combined actuator gears and non-rotatable while 
two Successive teeth thereof engage and move 
over tha non-toothed peripheral surface of said 
combined actuator gears during each cycle of 
movement of said pinion, whereby the transmis 
Sion gear and accumulator member are adapted 
to be driven While the pinion moves non-rotative 
ly over the non-toothed Surface of the combined 
gears. 

3. In register actuating mechanism, an accu 
mulator member, a transmission gear having a 
geared driving connection with the accumulator 
member, an actuator member comprising two 
Similar gears each having successive normal and 
Short length teeth and further having a common 
axis With the transmission gear, one of the short 
length teeth of each similar gear being greater 
in Width than the other teeth, said similar gears 
being adjacently positioned and faced in a re 
verse order with the two wider teeth aligned in 
"0" position, one of said similar gears being rota 
tively adjustable relative to the other to produce 
an increasing continuous short toothed periph 
eral surface of the combined similar gears upon 
each Step of adjustment in one direction, a pinion 
having teeth in operative relation with the said 
Similar and transmission gears, and a cyclically 
driven support for said pinion to effect movement 
of Said pinion circumferentially around the sim 
ilar and transmission gears, said pinion being 



2,530,996 
5 

rotatable while engaging the teeth of the COm 
bined similar gears and non-rotatable While tWO 
Successive teeth thereof engage and move over 
the continuous short toothed surface of Said 
similar gears during each cycle of movement of 
said pinion, whereby the transmission gear and 
accumulator member are adapted to be driven 
while the pinion moves non-rotatively over the 
non-toothed surface of the similar gears. 

4. In register actuating mechanism, an acci: 
mulator member, actuator means including a 
transmission gear having a geared driving con 
nection with the accumulator member, an actu 
ator member comprising two similar gears hav 
ing a common axis with the transmission gear, 
each Similar gear also having a number of nor 
mal length teeth and an equal number of shorter 
teeth, said shorter teeth having a peripheral Sur 
face corresponding with Substantially the pitch 
circle line of the normal length teeth, one of 
the shorter teeth of each similar gear being 
greater in width than the other teeth, Said Sim 
ilar gears being adjacently positioned and faced 
in a reverse Order with the two wider teeth 
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aligned in “0” position, one of said similar gears 25 
being rotatively adjustable relative to the other 
in one tooth increments to effect spacing of the 
short teeth of one gear opposite the tooth spaces 
of the other gear and to produce an increasing 
continuous short toothed peripheral surface of 
the combined Similar gears upon each Step of 
adjustment in one direction, a pinion having 
teeth in operative relation with the similar and 
transmission gears, and a cyclically driven Sup 
port for said pinion to effect movement of said 

30 

6 
pinion circumferentially around the similar and 
transmission gears, said pinion being rotatable 
while engaging the teeth of the combined similar 
gears and non-rotatable While two Successive 
teeth therefore engage and move over the con 
tinuous short toothed Surface of Said similar 
gears during each cycle of movement of Said 
pinion, whereby the transmission geal and accu 
Inulator member are adapted to be driven while 
the pinion is under control of the no-toothed 
Surface of the gear. 

AIWA. G. RUSSELJ. 
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