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Application filed September 1, 1922, Serial No. 585,630. Renewed July 28, 1927. 
My present invention relates to computing 

machines and more particularly to the total 
izer or accumulator mechanism and associat 
ed parts of machines for adding and sub tracting. 

It is desirable to allow certain tolerances 
in the numerous gears making up a totalizer 

provide a smooth, easy 
and relatively frictionless operation and to 

In an 
apparatus of this type, in the case of a trans fer operation involving a number of digits, 
in the extreme case, in adding 1 to 999,999, 
or subtracting 1 from 00000 the final num 
ber wheel in the gear train may move through 
but a small fraction of a unit after the slack 
or back lash has been taken up in the succes 
sion of series-connected gears, so that the op 
eration of the machine would be inaccurate. 
Moreover, the transfer gears would in this 
event assume a spiral lag interfering with 
the ease and sometimes with the possibility of 
the step by step return of the number wheel 
carriage. - 

It is an object of my invention to provide 
effective and dependable means for aligning 
the transfer gears to compensate for the lag, 
without adding to the length of the key 
stroke, without placing an undue load upon 
the finger in the case of a key-operated ma 
chine, and without affecting the sharpness of 
the automatic return stroke of the mecha 
nism. 
In the preferred embodiment of the in 

vention, aligning pawls are provided for the 
transfer gears and a single operating mem 
ber for actuating them consecutively. Pref 
erably, the operating member is actuated by 
a coil spring into which energy is stored dur 
ing the operative stroke, the operating mem 
ber being released near the end of the stroke, 
to respond to the expansion of the spring and 
innove the pawls for effecting the aligning op 
eration. 

In the preferred specific construction, a 
separate and distinct aligning pawl is pro 
vided for each transfer gear, said pawls be 
ing pivoted about a common rod and the 
operating member comprises a tube having a 
succession of slots of graduated lengths or 

equivalent cam actuators for shifting the pawls into aligning position. 
In the preferred type of construction, the 

driving force is transmitted through a one 
Way clutch to the master wheel and a pawl 
functions to restrain the return of the master 
wheel, so that the clutch will slip without 
affecting the position of the master wheel, 
during the return of the operating mecha 
nism after each key actuation. 
To assure accurate positioning of the driv 

en clutch teeth at the end of the return stroke, 
With respect to the driving clutch teeth, in or 
der to guard against jamming or gain or loss 
of a tooth at the clutch, I prefer to provide a 
stop pawl for the driven clutch member, 
which serves particularly to eliminate the 
effects of backlash in the intermediate gear 
ing through which torque is transmitted from 
the clutch gear to the master wheel. Since it 
is desirable for accuracy to provide the clutch 
gear with 18 or some other multiple of nine 
driving teeth, the clutch gear pawl may, how 
ever, engage teeth between those correspond 
ing to teeth of the master wheel, that is, it 
may lock upon half points and thereby block 
the master wheel against proper alignment 
by the master wheel locking pawl. I over 
come this difficulty by the simple expedient 
of arranging the clutch gear pawl to coact 
with a portion of the clutch gear beyond the 
driving teeth having but nine teeth thereat, 
Spaced to correspond with those on the master 
wheel. 
In the accompanying drawings in which is 

shown one of various possible embodiments of 
the several features of this invention, 

Fig. 1 is an elevation of the totalizer mech 
anism and associated parts of an adding ma chine, 

Figs. 2, 3 and 4 are views in transverse 
cross-section respectively, along the lines 
2-2, 3-3 and 4-4 of Fig. 1, and; 

Fig. 5 is a perspective view of the aligning 
pawls operating cam tube. 

Referring now to the drawings, I have 
shown an embodiment of the invention as con 
stituting a part of the preferred form of com 
puting machine shown in the copending pat 
ents of Maurice Samburg and Julius C. E. 
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man, Nos. 1,609,205 and 1,609,206 of Novem 
ber 30, 1926, only so much of the prior pre 
ferred mechanism being indicated in the 
drawings, as is found desirable for complete 
understanding of the present invention. 
In the drawings, show the rear wall 1 of 

the computing machine casing having end 
walls 2 only one of which appears on the 
drawing, between which are mounted the 
operating shaft 3, the control shaft 4, the 
number wheel carrying shaft 5 and the num 
ber wheel idler shaft 6. Within the casing 

s 

adjacent the rear wall 1 thereof is the con 
trol plate 7, which performs a full stroke for 
each key operation and carries racks (not 
shown) meshing with idler gears 8 on the op 
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erating shaft 3, said gears meshing with pin 
ions 9 fixed on the control shaft 4 to cause the 
latter to rotate through the same angle of ro 
tation for each computing key actuation. The 
control plate and shaft serve through mech 
anism not material to the present invention 
and not shown, to effect the operation of the 
step by step escapement, the full stroke mech 
anism and other controlling and safeguard 
ing, features. 

he operating plate 10 in front of the con 
trol plate has racks near its ends (not shown) 
coacting with the gears 11 on the operating 
shaft 3, and is so related to the number keys 
(not E. that it moves through a range 
proportional to the number value of the key 
to rotate the operating shaft and with it the 
master wheel 12 thereon through a propor 
tionate angle for correspondingly advanc 
ing the totalizer wheel. 

e mechanical driving connection from 
the gear 11 to the master wheel 12 is through 
a one-way nine-tooth clutch, one element 13. 
of which is preferably rigid with gear 11 and 
the coacting element 14 of which is prefer 
ably an integral part of the clutch gear 15 to 
be described more fulv below, the clutch be 
ing maintained normally closed by a compres 
sion coil spring 16 encircling the operating. 
shaft. The torque is transmitted to the mas 
ter wheel driving gear 17 by a counter shaft 
(not shown) including a reversing gear for 
subtraction. The master wheel driving gear 
17 is fixed at one end of a sleeve 8 encircling 
the operating shaft and rigidly connected at 
its opposite end to the master wheel 12. 

Upon sieeve 18 are mounted the succession 
of transfer gears i9 maintained by a shoulder 
20 turned on the sieeve 18, against shifting 
laterally away from the naster wheel 12, 
The ustial number wheels 21 are disposed in a 
carriage 21 and are in mesh with the usual 
set of number wheel actuating or idler gears 
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extending to the left therefrom to enter be 
tween teeth of the transfer gears 20 that are 
beyond the range of the carriage when the 
latter is shifted away from the normal posi 
tion shown in Fig.1. 
The mechanism thus far described is fully 

shown in the copending applications referred 
to above. 
The master wheel is preferably formed as 

shown with interrupted teeth, the inner seg 
ments 25 coacting with the number wheel 
actuating gears and the outer segments 12 
coacting with the master wheel locking pawl 
26, the carriage being cut away as at 27 to 
permit shifting past the master wheel. The 
pawl 26 preferably lies in the same plane as 
the master wheel teeth, is pivoted upon a rod 
26 and has an integral tail 29 extending rear 
ward into the path of movement of the con 
trol plate, so that the pawl will be positively 
moved about its pivot 26 near the extremity 
of each operative stroke to enter into engage 
ment between the teeth of the master wheel 
for effectively locking the latter against over 
throw. 
According to the present invention, I pro 
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vide a set of aligning pawls 30, one for each 
transfer gear, said pawls being pivoted upon 
a rod 28. The rod 28 is preferably supported 
in bearing ears 3 rising from a bearing plate 
32 screwed as at 33 to the back plate i. 
The aligning pawls 30 are normally main 

tained in coaction with the corresponding 
transfer gears, preferably by a single bail 34 
E. of the pawls, the arms 35 of the ail being pivoted to the rod 28. A 
single coilspring 36 connected at one end to 
arm 35 of the bail and at the other end to the 
bearing plate 32 serves to urge said bail against integral lugs 37 on the aligning pawls 
to maintain the latter in operative coaction 
with the transfer gears, thereby maintaining 
the transfer gears in line, so that the carriage 
can be freely shifted. 
The bail is automatically lifted by that 

pawl 30 engaged with the first transfer gear 
when any carrying operation is to be per 
formed. All other pawls are freed by thus 
lifting the bail and the carrying resistance is, 
therefore, the same for a carrying operation 
into any number of wheels. . 
For effecting the aligning operation of the 

transfer gears, I provide a single operating 
tube 38 fitted over the contro shaft 4 and 
having a set of apertures 39 of graduated 
length, one corresponding to each of the 
transfer gear aligning pawls. A shoulder 40 
on each of the transier pawls extends adja 
cent the associated slot in the operating tube 22, the carriage having a finger piece 23 by when said pawls are in normal position as 

which it may be shifted for tabulating, the 
master wheel in each position entering into 
registry with the corresponding number 
wheel actuating gear. The carriage also has 
an aligning bs 24 shown broken away and 

shown in Fig. 3. 
Energy is stored for actuating the oper 

ating tube of the aligning pawls during the 
operative stroke, to be released near he end 
of said operative stroke. For this gurgose, I 
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provide a spring 41 coiled about the control 
shaft 4 and secured thereto at one end by ad 
justable collar 42, the other end of said coil 
spring being secured as at 43 preferably to a 
sector lug 44 on the hub 45 formed at the end 
of the operating tube. To restrain the oper 
ating tube and with it one end of the spring 
against rotation, while the other end of the 
spring 41 rotates with the control shaft, 

i) thereby to store energy, I provide a notch 46 
extending longitudinally of the hub 45 into 
which extends preferably a tongue 47 up 
standing from the master wheel pawl 26. A 
spring 48 presses at one end against the bear 

; iiig pate and at the other, against the master 
wheel pawl to urge the tongue 47 into firm 
coaction with the notch 46, and also to keep 
the master wheel pawl out of engagement 
with the master wheel. 
A pin 49 extends outward from the control 

shaft 4 and normally engages one side of the 
sector lug 44. This pin rotates with the con 
trol shaft, away from the lug 44 in a counter 
clockwise direction (Fig. 4) during the op 
erative stroke, and is followed by the seg 
ment as soon as the tongue 47 releases the op 
erating tube, the pin 49 thereafter during the 
return stroke of the parts to operative posi 
tion, serving by its coaction with lug 44 to 
return the operating tube to its initial posi 
tion. 
The concentric large diameter of hub 45 

on operating tube 38 serves to hold the master 
wheel pawl into engagement throughout the 
return stroke. It is only when home posi 
tion is nearly reached, during the upward 
movement, that the notch 46 in the hub moves 
into alignment with tongue 47 and the spring 
on the master wheel pawl withdraws the 
pawl and locks the operating tube. 

In the preferred embodiment, provide a 
pawl for retaining the clutch gear 15 against 
rotative shifting relative to the master wheel, 
due to backlash in the driving train, while still allowing longitudinal shifting along the 
shaft, during the return stroke of the mecha 
nism, and for preventing jamming of the 
clutch or loss of a tooth thereof. The pawl, 
as shown, preferably consists of a U-shaped 
stamping, the two legs 50 and 51 of which 
are pivotally mounted upon control shaft 4, 
one leg 50 constituting the paw proper whose 
tooth 52 coacts with clutch gear 15, the other 
leg 51 extending into proximity of bearing 
plate 32 and being connected thereto by a 
spring 53 which maintains the pawl tooth in 
operative coaction with the clutch gear. The 
clutch gear preferably has eighteen or some 
greater multiple of 9 driving teeth for ac 
curate operation, but has only 9 teeth 54 
in the path of operation of the locking pawl 
50 to assure arrest of the clutch gear in a 
definite position and only in correct phase 
relation with respect to the master wheel, 

65 and eliminating any loss by the backlash in 

3 

the counter shaft gearing (not shown) which 
connects the master wheel and the clutch 
gear. I accomplish this result by the sim 
ple expedient of milling away parts of alter 
nate teeth in the eighteen-tooth clutch gear 
embodiment shown, so that the clutch pawl 
will coact only with a longer tooth 54 at a 
portion of the length thereof beyond the 
range of the milled teeth 56. 

Preferably the stroke of the machine keys 
is such as to afford a small amount of lost 
motion or slack 57 between the driving gear 
11 and the clutch gear 15 to be first taken 
up in operation before driving of the clutch 
gear commences. By this arrangement, as 
appears more fully below, the danger of jam 
ming by end to end contact of the clutch 
teeth and the inaccuracy from possible shift 
ing of a tooth are obviated and the clutch op 
eration is rendered easier than when a hard 
bottoming construction is employed. 

In operation, the operating plate 10 
through the driving gear 11 rotates the driv 
ing clutch teeth 13 to first take up the lost 
motion and then to rotate the clutch gear 15 
and through the eighteen driving teeth and 
countershaft mechanism (not shown) the 
torque is transmitted to master wheel driving 
gear 17 and through sleeve 18 to the master 
wheel 12, locking pawl 50 throughout the op 
eration clicking over the clutchgear 15. At 
the same time, the control plate 7 moves 
downward through its full stroke and 
through idler gear 8 and pinion 9, it rotates 
the control shaft 4. During the downward 
stroke of the key, the spring 48 of the master 
wheel locking pawl 26 urges the tongue 47 
thereon into the notch 46 in the tube hub 4.5 
and thereby firmly retains the latter against 
rotation, while the control shaft rotates to 
thereby store energy in Spring 41, the pin 
49 on the control shaft moving therewith in 
counterclockwise direction away from re 
strained sector lug 44. When a carrying op 
eration is to take place, the bail 34 is lifted by 
the first aligning pawl which is shifted lat 
erally by the movement of the transfer gear 
20 coacting there with, thus freeing the align 
ing pawls 30 from coaction with the other 
transfer gears, so that shoulders 40 extend 
through adjacent slots 39 in tube 38 into con 
tact with the control shaft 4. All of the 
transfer gears are thus freed for the carry ing operation. 
As the control plate reaches the end of 

its downward stroke, it depresses the tail 29 
of the master wheel pawl and urges the lat 
ter into coaction with the master wheel to 
prevent overthrow. The tongue 47 on the 
master wheel pawl 26 also moves out of co 
action with he groove 46 in the hub 45 and 
the spring 41 which has been energized dur 
ing the operative stroke of the key now ex 
pands and rotates the operating tube, the lug 
44 thus advancing therewith to contact the 
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ment thereof, and in view of the stagg 

4. 

previously advanced pin 49 on the control 
shaft. In the rotation of tube 38, the end 
60 of slot 39 first shifts the associated align 
ing pawl 30 about pivot 28 to urge the tooth 
thereof into coaction between the teeth of 
the carrying gear 20, thereby, to effect E; 

ere 

positions of the slot ends 60 on the operating 
tube, the aligning pawls will thus be consec 
utively urged into coaction with the transfer 
gears to align the latter. This occurs near 
or at the very bottom of the stroke. Due to 
the stepped construction of the aligning tube, 
it will be seen that the aligning spring has 
substantially undiminished power for align 
ing each transfer wheel consecutively, as the 
full power of the spring operates on only one 
aligning pawl at a time. Since the escape 
ment S. shown) does not work until a por 
tion of the up stroke has been completed, the 
carrying gears are in full aligned position 
when escapement takes place, thus ensuring 
positive carriage escapement. After each 
slot 39 has moved past the corresponding 
pawl tail, the solid portion of the tube there. 
after coacting with the pawl maintains it in 
mesh with the gear. 
When the aligning pawls are all in home 

position, the bail automatically returns to 
the operative position shown in Fig. 3 by the 
operation of spring 36, thereby preventing 
any release of the aligning pawls when no car 
rying is being done. During the return of 
the operating parts to original or home posi 
tion by the action of the return spring (not 
shown), the master wheel locking pawl 26 
will prevent back rotation thereof, as well as 
of the driving gear 17 that is rigidly con 
nected to the master wheel. Through the 
countershaft portion (not shown) connecting 
the driving gear 17 to the clutch gear 15, the 
latter will be held against displacement be 
yond that due to backlash. In the return of 
the parts to home position, the clutch over 
runs. Specifically, the clutch gear 15 shifts 
toward the right by the pressure due to the 
inclined clutch tooth sides and as the end of 
each tooth is reached, the spring 16 thus com 
pressed, returns the clutch gear 15 to meshed 
position. During the return stroke, the 
spring pawl 50 maintains the clutch gear 15 
against rotation, and at the end of the return 
stroke, screw stud 4 on shaft 4 engages the 
transverse element 50 on the clutch gear 
pawl and positively positions the gear 15, the 
motive power for this solid lock being de-. 
rived from the main return spring (not 
shown) operating on the control shaft, to 
permit the further small movement of the 
driving clutch member 13 beyond bottoming 
position with respect to clutch element 15. 
Thus, it will be seen that there is no possibil 
ity of end to end abutment of the clutch teeth 
nor is there any danger of the clutch locking 
one tooth beyond correct position and intro 
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ducing an error into the totalizer. The clutch 
gear pawl 50, held rigid by screw stud 4, 
locking the clutch gear 15, maintains the com 
plete train of gearing against any undesired 
displacement. 
In the return of the control shaft, the pin 

49 moves therewith in clockwise direction 
(see Fig. 4) to its original position, pushing 
the sector lug 44 and with it the tube 38 to 
the original position shown in Fig. 3 in which 
the slots 39 in the tube are again in the range 
of the aligning pawl tails 40, the bail 34, how ever, maintaining them in operative position 
displaced from said slots. 

It will be seen that as the control plate 
returns, the spring 48 returns the master 
wheel pawl 26 to the home position out of 
engagement with the master wheel as shown 
in Fig. 4 with its lug 47 in coaction with notch 
46 in the tube hub 45. 

Since as set forth, the control shaft returns 
the operating tube 38 to home position by 
engagement of pin 49 with sector lug 44, the 
spring 41 does not function in this operation 
and is not placed under any extra tension, 
so that the energy of the return spring of the 
machine is in no way opposed by the spring 
that furnishes the energy for the aligning 
function. 
I claim: 
1. In a totalizer mechanism, in combina 

tion, transfer-gear aligning means, and means 
for actuating the same by energy stored dur 
ing the operative key stroke and released 
near the end of said stroke. 

2. In a totalizer mechanism, in combina 
tion operating means, a set of transfer gears, 
aligning members associated therewith, 
means actuated during the operative stroke 
for storing energy to actuate said aligning 
members, and means for releasing said ener 
gy near the end of the operative stroke. 

3. In a totalizer, in combination operating 
means, a set of transfer gears, aligning pawls, 
means urging said pawls into coaction with 
said transfer gears, s' ring means to furnish 
the aligning force for said pawl members, 
means to store energy in said spring means 
during the operative stroke, and means to re 
lease said energy near the end of said opera 
tive stroke for setting said pawl members into 
operation. 

4. In a totalizer, in combination, a set of 
transfer gears, aligning means therefor nor 
mally retained in operative position, means 
actuated at the beginning of a carrying oper 
ation for releasing said aligning pawls, a 
spring, means to store energy in said spring 
during the operative stroke, and means actu 
ated near the end of an operative stroke for 
releasing said spring to actuate said aligning 
heans. 
5. In a totalizer, in combination, a set of 

transfer gears, aligning pawls therefor, a 
spring for actuating said aligning pawls, 
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means to store energy in said spring during 
an operative key stroke, a control element 
executing an identical stroke for the actua 
tion of each computing key, and means actu 
ated by said control member near the end of 
its stroke to subject the aligning pawls to the 
force of the spring for effecting the transfer 
gear aligning action. 

6. In a totalizer, in combination, a set of 
transfer gears, aligning pawls therefor, an 
operating member for said pawls, a spring 
for actuating said operating member to set 
Said aligning pawls, means to store energy in 
said spring during an operative key stroke, 
a restraining element for said operating 
member, a control element executing an iden 
tical stroke for each totalizer operation, and 
means actuated by said control member to re 
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lease said restraining means, whereby said 
spring will then actuate said operating mem 
ber to bring said pawls into aligning posi 
tion. 

7. In a totalizer mechanism, in combina 
tion, a set of transfer gears, aligning pawls 
therefor, a pivoted spring pressed bar urging 
said aligning pawls into operative position, 
said transfer gears operative during a carry 
ing action for displacing an aligning pawl, 
and an operating member for returning the displaced pawl or pawls to aligning position 
near the end of an operative key stroke. 

8. In a totalizer, in combination, a set of 
transfer gears, aligning pawls therefor, a 
member normally urging said aligning pawls 
into coaction with said transfer gears, said 
transfer gears operative at the beginning of a 
transfer action for displacing said aligning 
pawls, a rotary pawl operating member for 
returning said pawls to effect the aligning 
action at the end of a carrying operation, and 
spring means for rotating said pawl operat 
ing member. 

9. In a totalizer mechanism, in combina 
tion, a set of transfer gears, aligning pawls 
therefor, an operating member for said 
aligning pawis, a spring connected to store 
energy during an operative key stroke for 
actuating said operating member, a restrain 
ing pawl for holding said operating member 
against displacement, a control member exe 
cating an identical stroke for each totalizer 
(operation, and arranged to trip said restrain 
ing pawl near the end of the operative stroke, 
whereby said spring will thereupon actuate 
said pawl operating member to cause said 
pawls to perform the aligning action. 

10. In a totalizer, in combination, a set 
of transfer gears, aligning pawis therefor, 
a holding member for retaining said pawls 
in operative position, said transfer gears 
arranged to displace said paws for permit 
ting a carrying action, an operating men 
ber for returning said pawis to perform the 
aligning action, a spring energized during 
the operative stroke for actuating said op 

5 

erating member, restraining means for said 
operating member, a control member exe 
cuting the identical stroke for each comput 
ing key, said means releasing said restrain 
ing element near the end of the operative 
stroke. 

11. In a totalizer, in combination, a set 
of transfer gears, a supporting rod, align 
ing pawls pivoted thereon, a rotary operat 
ing tube having cam notches coacting with 
said pawls to urge them in succession to per 
form their aligning operations. 

12. In a totalizer, in combination, a set of 

70 

transfer gears, a supporting rod, a set of aligning pawls pivoted thereon, a spring 
pressed holding bar for retaining said pawls 
in operative coaction with said transfer gears 
and automatically displaceable from opera 
tive position at the commencement of a trans 
fer action, and a rotary tube formed with cam 
notches coacting with said pawls to urge the 
latter successively into aligning position. 

13. In a totalizer, in combination, a set of 
transfer gears, aligning pawls therefor, a 
rotary pawl-operating member having cam 
means for urging said pawls into aligning 
action successively, a spring for actuating 
said operating member, and means operating 
at a predetermined period in the cycle of 
operation for releasing energy of said spring 
for actuating said operating member. 

14. In a totalizer, in combination, a set 
of transfer gears, aligning pawls coacting 
there with, a single operating member for said 
pawls, stop means restraining said operating 
member against movement, a spring for actu 
ating said operating member, means to store 
energy in said spring during an operative key 
stroke, and means to release said stop mem 
ber near the end of the operative key stroke 
for the actuation of said operating member 
by the expansive action of said spring. 

15. In a totalizer, in combination, a master 
wheel, a set of transfer. gears coaxial there 
with, a master wheel Eig pawl, align 
ing pawls for said transfer gears, a rotary 
operating member for said aligning pawls, a 
spring for actuating said rotary operating 
member, means associated with said master 
wheel pawl to restrain said operating mem 
ber against rotation, means to store energy 
in said spring during the operative stroke, 
and means to actuate said master wheel stop 
pawl near the end of the operative stroke to 
lock said master wheel and concurrently 
therewith to release said operating member, 
whereby said spring becomes effective for 
alignment of said transfer gears. 

16. In a computing machine, in combina 
tion, a control shaft, a set of transfer gears, 
aligning pawi means for coaction with said 
transfer gears, an operating tube on said con 
trol shaft, having can means for coaction 
with said aligning pawl means to operate 
the latter, and means for actuating said ope 
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erating tube at the end of a carrying action. 
17. In a computing machine, in combina 

tion, a shaft, a set of transfer gears, align 
ing pawls therefor, a rod pivotally support 
ing all the said pawls and to one side of said 
shaft, an operating tube upon said shaft hav: 
ing slots of graduated length in the path of 
portions of said pawls, whereby upon ro: 
tation of said tube, said pawls will be urged 
in succession into coaction with said trans 
fer gears to align the latter. 

18. In a computing machine, in combina 
tion, a shaft, a set of transfer gears, a rod 
parallel to said shaft, a set of aligning 
pawls pivotally mounted upon said rod for 
coaction with said gears, a bail member co 
acting with said pawls to normally main 
tain the same in mesh with said transfer 
gears, an operating tube upon said shaft, said 
tube having slots of graduated lengths, said 
aligning pawls releasing said bail at the 
commencement of a carrying action and 
means to rotate said tube for bringing said 
pawls consecutively into aligning operation. 

19. In a computing machine, in combina 
tion, a set of transfer gears, a shaft, a rod 
parallel to said shaft, a set of aligning pawls 
pivotally mounted upon said rod for coac 
tion with said gears, a master wheel, a pawl 
for coaction with said master wheel, an 
operating tube for said aligning pawls 
mounted upon said shaft and having slots. 
of graduated lengths, each corresponding 
to a portion of an aligning pawl, a spring 
connected to said tube, means to store energy 
in said spring, said master wheel pawl having 
a portion coacting with said tube to prevent 
rotation of the latter under the influence of 
said spring, and means operating in identical 
manner upon the actuation of any key, and 
effective at the end of the operative stroke 
to shift said master wheel pawl, locking the 
same, and for releasing said tube to operate 
the aligning pawls. 

20. In a computing machine, in combina 
tion, a control plate effecting an identical 
stroke for each operating key, a control 
shaft, geared to said control plate to be ro 
tated thereby, a set of transfer gears, a rod, 
a set of aligning pawls pivotally mounted 
upon said rod for coaction with said transfer 
gears, a master wheel, a pawl mounted on 
said rod for coaction with said master wheel, 
an aligning tube surrounding said control 
shaft and having slots of graduated lengths, 
for coaction with parts of said aligning 
pawls, a coil spring connected at one end to 
said control shaft and at the other to a por 
tion of said tube, said master wheel pawl 
having a tongue coacting with a portion of 
said tube to restrain the latter, whereby 
energy will be stored in said spring during an 
operative key stroke, said master wheel pawl 
having a portion in the path of movement 
of said control plate 3 be shifted thereby 
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near the end of the operative stroke thereof 
to arrest the master wheel and concurrently 
therewith to release the tube, whereby the 
aligning action will thereupon take place. 

21. In a computing machine, in combina: 
tion, a shaft, a set of transfer gears, a set of aligning pawls therefor, an operating tube 
for said aligning pawls mounted upon said 
shaft, restraining means for said tube, a 
coil spring connected to said tube at one 
end and to said shaft at the other, whereby 
energy will be stored in said spring during 
the rotation of said shaft, while the tube is 
restrained, and means for releasing said re 
straint near the end of the operative key 
stroke. 

22. In a computing machine, in combina 
tion, a control shaft, a tube mounted there 
on, a master wheel, a master wheel pawl piy. 
oted adjacent said tube, a tooth on said 
master wheel pawl, a shoulder on said tube 
coacting therewith to restrain said tube 
against rotation, a spring encircling said 
shaft and connected to said tube at one end 
and to said shaft at the other, an end lug on 
said tube, a pin on said shaft normally urged 
against said lug by said spring, and means 
actuating said master wheel pawl at the end 
of the operative stroke for locking the master 
wheel and concurrently releasing the tube. 

23. In an adding machine, in combination, 
a master wheel, a gear having a greater num 
ber of teeth than said master wheel, axially 
aligned therewith and rotating in unison 
therewith for transmitting torque thereto, a 
stop pawl for preventing reverse movement 
of said gear, said gear being constructed 
and arranged to afford clearance for said 
pawl to prevent locking of said master wheel 
in non-aligned position. 

24. In a computing machine, in combina 
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tion, an operating shaft, a master wheel 
thereon, a pawl therefor, a gear coaxial with 
said master wheel and rotating in unison 
therewith for driving the same, said gear 
having a multiple of the number of teeth on 
the master wheel, and a pawl for restraining 
said gear against return movement, successive 
tooth portions in the path of said pawl cor 
responding to successive master wheel pawl locking positions. 

25. In a computing machine, in combina 
tion, an operating shaft, a sleeve thereon, 
a master wheel at one end of said sleeve, a 
master wheel driving gear near the other end 
of said sleeve, a clutch on said operating 
shaft, a clutch gear coacting therewith hav 
ing a multiple of the number of teeth on said 
master wheel, means for transmitting the 
torque from said clutch gear to said driving 
gear, a pawl coacting with said clutch gear 
to prevent reverse movement thereof, said 
clutch gear having only nine equidistant 
teeth in the path of operation of said pawl, 
whereby said pawl can arrest said clutch 
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gear only in positions corresponding to ac 
curately aligned positions of said master 
wheel. y 

26. In a computing machine, in combina 
tion, an operating shaft having a gear at one 
end, a clutch member coacting there with, a 
clutch gear complementary to said clutch 
member, a driving gear, a sleeve rigid with 
said driving gear, a master wheel near the 
opposite end of said sleeve, a spring inter 
posed between said sleeve and said clutch gear 
to maintain the latter normally closed, said 
clutch gear having eighteen driving teeth, 
alternate teeth terminating short of the re 
mainder, a pawl coacting with said clutch 
gear beyond said shorter teeth, and a spring 
maintaining Said pawl in active position. 

27. In a computing machine, in combina 
tion, a casing, a control shaft journaled in the 
ends thereof, an operating shaft, a master 
wheel and a set of transfer gears thereon, a 
fixed bearing plate between the ends of said 
control shaft and adjacent thereto, a master 
wheel pawi, a set of aligning pawls, rod 
means supported in said bearing plate on 
which said pawls are pivoted, a restraining 
bail for said aligning pawls, a spring an 
chored to said bearing plate to maintain said 
bail in operative position, said aligning 
pawls releasing said restraining bail at the 
commencement of a carrying action, a gear 
beyond the transfer gears for transmitting 
the torque to the master wheel, a pawl coact 
ing with said gear, and a spring anchored 
to said bearing plate for maintaining said 
pawl in operative position. 

28. In a computing machine, in combina 
tion, a totalizer, a casing therefor, transfer 
gear aligning means therefor, an escape 
ment for said totalizer in said casing, and 
neans for actuating said transfer gear align 
ing means before said escapement. 

C 

s 

29. In a computing machine, in combina 
tion, a totalizer, a transfer gear aligning 
means therefor, means for actuating the same 
near the end of the operating key stroke by 
energy stored during said stroke, an escape 
ment for said totalizer, and actuating means 
therefor operating near the beginning of the 
return stroke of the mechanism. 

30. In a computing machine, in combina 
tion, an operating shaft having a gear, a 
clutch member rigid therewith, a clutch gear 
complementary to said clutch member, a 
pawl coacting with said clutch gear to ac 
curately position the same at the end of an 
operating stroke, and means actuated from 
the driving mechanism to positively urge 
said pawi into position at the end of the re 
turn stroke. 

31. In a computing machine, in combina 
tion, a control shaft, an operating shaft, a 
gear on said latter shaft, a clutch member 
rigid therewith, a clutch gear complementary 
to said member, a pawl coacting with said 
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clutch gear and a pin rigid with said control 
shaft to posivitely engage and shift said 
pawl into locking position at the end of the 
return stroke. 

32. In a totalizer mechanism, in combina 
tion, individual transfer gear aligning 
means, spring means actuated during the op 
erating stroke for storing energy to actuate 
said aligning means, and means to apply the 
full power of said spring to the aligning 
means one at a time. 

33. In a totalizer, in combination, a set 
of transfer gears, aligning pawls therefor, a 
spring for actuating said aligning pawls, 
means for storing energy in said spring dur 
ing an operating key stroke, means to release 
the energy of said spring, and means to apply 
the full power of said spring to said align 
ing pawls, consecutively. - 

34. In a totalizer, in combination, a set 
of transfer gears, a support, aligning pawls 
pivoted thereon, a rotary operating member 
having a cam element coacting with said 
pawls to urge them consecutively to perform 
their aligning operation, spring means for 
actuating said operating member and in turn 
actuated during the operative stroke for 
storing energy therein, and means for re 
leasing stored energy, whereby the full 
power of the spring will be applied for actu 
ating the aligning pawls consecutively. 

35. In an adding machine, in combina 
tion, a totalizer, operating means, a ratchet 
clutch for transmitting force from said oper 
ating means to said totalizer, said clutch 
having a driving and a driven element, 
means for maintaining the teeth of said 
clutch from normally closing a small gap 
between the coacting driving sides thereof 
in the driving and driven clutch element, to 
provide clearance therebetween to be taken 
up before the driven element is rotated. 

36. In a computing machine, in combina 
tion, a driving gear, a ratchet clutch mem 
ber rigid therewith, a cooperating ratchet 
clutch member, totalizer mechanism to be 
'driven from the latter, means for positively 
positioning said two ratchet clutch members 
to maintain slight rotary displacement 
therebetween with respect, to the bottomnig 
or driving position, whereby at the begin 
ning of an operative stroke, the clearance 
will first be taken up prior to the driving 
of the cooperating clutch gear, and at the 
end of the return stroke, said clearance will 
again be established and limited by said positive positioning means. 

37. In a computing machine, in combina 
tion, a totalizer, a master wheel therefor, 
number of wheels, transfer gears, aligning 
pawl means for said transfer gears, an oper 
ating member for said aligning pawls, a 
pawl means actuated from the operating 
mechanism for engagement with said mas 
ter wheel to prevent overthrow thereof, a 
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spring for said aligning pawl operating 
member energized during the operating 
stroke, said pawl means retaining said oper 
ating member and being released therefrom 
substantially concurrently with locking 
thereby of the master wheel to release the 
energy stored in the spring for operating 
the aligning pawls. 

38. In a computing machine, in combina 
tion, a totalizer including a master wheel, 
an overthrow prevention pawl for coaction 
with said master wheel, means for actuating 
said pawl at the end of the actuating stroke, 
and a rotary sleeve including a lug thereon 
for maintaining said pawl in operating coac 
tion with said master wheel throughout the 
return stroke. 

39. In a computing machine, in combina 
tion, a totalizer including a master wheel, 
transfer gears, aligning pawls for said trans 
fer gears, a cam member for actuating said 
aligning pawls consecutively near the end of 
the operative stroke, a spring for operating 
said cam member and connected to be ener 
gized during said operative stroke, an over 
throw prevention pawl for said master 
wheel, said pawl having means for restrain 
ing said cam member during the operative 
stroke of the machine against operation by 
said spring, and means for actuating said 
overthrow prevention pawl to concurrently 
lock said master wheel and release said cam 
member for actuating said alignment pawls 
by the force of said spring, said cam mem 
ber having means functioning throughout 
the return stroke of the mechanism to main 
tain said pawl in master wheel locking posi 
tion. 

40. In a totalizer mechanism, the combina 
tion of transfer gear aligning means, and 
means for actuating the same by the Sudden 
release of energy stored during the operative 
key stroke. 

41. In a computing machine attached to a 
typewriter, the combination of a totalizer, 
transfer gears, aligning means therefor and 
means for actuating the latter independently 
of the typewriter mechanism by energy 
stored during the operative key stroke. 

42. In a totalizer mechanism the combina 
tion of a set of transfer gears, aligning mem 
bers associated there with, and means actu 
ated during the operative stroke to first store 
energy sufficient for operation of said align 
ing members and then to suddenly release 
said energy. 

43. In a totalizer the combination of a set 
of transfer gears, aligning means therefor 
normally retained in operative position, 
means actuated at the beginning of a carrying 
operation for releasing said aligning pawls, 
a spring, means to store energy in said spring 
during the operative stroke and means to Sud 
denly release said spring for actuating said 

j aligning means, 

ling 
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44. A totalizer mechanism comprising the 
combination of a set of transfer gears, align 
ing pawls therefor adapted to be displaced by 
the transfer gears during a carrying action 
and a single means urging all of said align 
ing pawls into operative position. 

45. In a totalizer the combination of a set 
of transfer gears, a set of aligning pawls. 
therefor, adapted to be displaced at the com 
mencement of transfer actions, and means co 
acting with said pawls to urge the latter suc 
cessively into aligning position. 

46. In a totalizer the combination of a 
master wheel, a set of transfer wheels, a mas 
ter wheel stopping pawl, aligning pawls for 
said transfer wheels, an operating member 
for said aligning pawls, a spring for actuat 
ing said operating member, means associated 
with said master wheel pawl to retain said 
operating member, means to store energy in 
said spring during the operative stroke and 
means to actuate said master wheel stop pawl 
near the end of the operative stroke to lock 
said master wheel and concurrently therewith 
to release said operating member, whereby 
said spring becomes effective for alignment 
of said transfer gears. 

- 47. A computing machine including total 
izer mechanism, means for effectively operat 
ing the latter in accordance with the numeri 
cal value of the key stroke, control mechanism 
identically operated by each key, and an 
alignment mechanism operated wholly and 
directly from the control mechanism thereby 
assuring uniform alignment without regard 
to the specific key depressed or the speed of 
depression thereof. 

48. In a computing machine the combina 
tion of a totalizer, a master wheel, means 
for effectually operating the latter in accord 
ance with the numerical value of the op 
erated key, control mechanism identically op 
erated by each key, and a master wheel stop 
ping pawl operated by said control mech 
anism in synchronism with said operating 
e.S. 

49. In a computing mechanism the com 
bination of a totalizer, a master wheel, means 
for effectually operating the latter in accord 
ance with the numerical value of the operated 
key, said means including, a driving clutch, 
a driven clutch, a transmission train connect 

said driven clutch with said master 
wheel, and means for stopping and holding 
said master wheel, said transmission train 
and said driven clutch in a predetermined 
position. 

50. In a computing machine a totalizer, a 
master wheel, actuating means inciuding a 
driving clutch for effectually operating the 
latter in accordance with the numerical 
value of the operated key, control mech 
anism identically operated by each key, said 
actuating means and said control mechanism 
being arranged for movement from home 
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position during the downstroke of the key 
operated and back to home position during 
the upward motion of said key, in combina 
tion with a driven clutch, a transmission train 
connecting said driven clutch with said master wheel, means for stopping and holding 
said master wheel, said transmission train and 
said driven clutch in a predetermined posi 
tion, said stopping and holding means pre 
venting undesired backward rotation of the 
master wheel, the transmission train and the 
driven clutch due to the return movement of 
the actuating and control mechanism to their home position. 

51. In a computing machine the combina 
tion of a totalizer including a master wheel, 
means for effectively operating the latter in 
accordance with the numerical value of the 
operated key, and an overthrow prevention 

2 pawl for coaction with said master wheel, said 
pawl actuated at high speed near the end of 
the actuating key stroke. 

52. In a computing machine the combina 
tion of a totalizer, a master wheel, means for 

25 effectually operating the latter in accordance 
with the numerical value of the operated key, 
control mechanism identically operated by 
each key, a master wheel stopping pawl op 
erated by said control mechanism in syn 

30 chronism with said operating means, and an 
alignment mechanism operated wholly and 
directly from the control mechanism, thereby 
assuring uniform alignment without regard 
to the specific key depressed or the speed of 

35 depression thereof. 
Signed at New York, in the county of New 

York and State of New York, this 11th day of July, 1922. 
GUSTAVE. O. DEGENER. 

  


