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UNITED STATES PATENT OFFICE 
2,327,635 

CALCULATING MACHINE 
Carl M. Friden, Oakland, Calif., assignor to 

Friden Calculating Machine Co., Inc., a corpo 
ration of California, 

Application July 23, 1938, Serial No. 220,981 
(CI, 235-63) 4 Claims. 

My invention relates to calculating machines 
and is concerned more particularly with the pro 
vision of improved means for resetting the regis 
ters thereof to zero. 

It is an object of the invention to provide an 
improved calculating machine in which a shift 
able register can be shifted to a selected one of 
a plurality of positions and then be restored to 
Zero registration. 
Another object of the invention is to provide 

a calculating machine having improved register 
return and resetting means, whereby the register 
can be shifted to either end position thereof as 
a preliminary to a zero resetting operation. . 
Another object of the invention is to provide 

a calculating machine having means for selec 
tively returning a shiftable register to either end 
position thereof. 
Other objects of the invention will be apparent 

from the following description of a preferred 
embodiment thereof as shown in the accompany 
ing drawings. 

Description of figures 
Fig. 1 is a vertical, longitudinal section of the 

rear part of the machine taken in a plane thru 
the axis of the actuating means of One Order 
of machine as indicated by the line - in Fig. 4. 

Fig. 2 is a fragmentary elevational view of the 
accumulator resetting means as indicated by the 
line 2-2 in Fig. 1. 

Fig. 3 is a fragmentary sectional view of the 
accumulator resetting means as indicated by the 
line 3-3 in Fig. 2. 

Fig. 4 is a fragmentary plan view of the actuat 
ing means and the drive connections for the 
carriage shift and register Zero resetting means, 
with certain parts shown in section. 

Fig. 5 is an elevational view of the right side 
frame plate and the operating controls mounted 
thereon as indicated by the line 5-5 in Fig. 4. 
The register carriage is shown diagrammatically. 

Fig. 6 is a fragmentary sectional view illustrat 
ing the clutch construction, and is taken as indi 
cated by the line 6-6 in Fig. 4. 

Fig. 7 is a rear elevational view of the machine 
and the carriage taken as indicated by the line 
- in Fig. 1. 
Fig. 8 is a bottom plan view of the right end 

of the carriage. 
Fig. 9 is a perspective view of the full cycle 

control mechanism of the carriage shifting 
ea.S. 

Fig. 10 is a sectional elevation of the carriage 
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shift and carriage return and resetting means as 
indicated by line 0-0 in Fig. 4. 

Fig. 11 is a fragmentary plan view of the right 
side of machine with key sections and carriage 
removed. 

Fig. 12 is a rear elevation of the upper part 
of the machine similar to Fig. 7 but with the 
carriage shown in its opposite end position. 

Fig. 13 is a fragmentary sectional view of a 
part of the resetting control means, and is taken 
in the plane of the line 3-3 in Fig. 4. 

Fig. 14 is similar to Fig. 13 but shows the parts 
as conditioned at the end of a resetting operation. 

Description of mechanism 
Ivy invention is disclosed as embodied in a 

calculating machine having an actuator of the 
universal operation continuous drive cycle type. 
A complete machine of this type is illustrated 
in my co-pending application Serial No. 724,482, 
filed May 8, 1934. 

Generally, the machine complises a frame and 
a carriage mounted for lateral shifting movement 
on the frame. The carriage mounts the registers 
of the machine comprising the accumulator and 
the revolutions counter, while the frame provides 
a support for the Various mechanisms for enter 
ing values in the registers. The frame includes 
base 9 (Fig. 1) Which Supports casing and 
has left and right side frame plates 2, 3 (Figs. 
1 and 4) mounted thereon. Side plates 2, 3 
are connected by Varicus cross frame brackets 
16, 7, 8 and 9 which serve to mount various 
mechanisms referred to hereinafter. Register 
carriage 22 (Fig. 1) is mounted on frame brackets 
16 and 9, as by rollers 23, for endwise shifting 
movement laterally of the machine in either di 
rection to various Ordinal positions as controlled 
by means described hereinafter. 

Accumulator 
Register carriage 22 (FigS. 1, 7 and 8) includes 

carriage frame 3 formed by a pair of opposite 
U-shaped members which are secured together 
by Suitable fastening means such as screws. 
Similar end plates 34 (Figs. 7 and 8) are secured 
to the ends of frame 3 f and Support cross mem 
ber 36 (Figs. 1 and 8) in spaced relation from 
frame 3. The accumulator comprises numeral 
wheels 4? (Fig. 1) secured at the upper ends of 
numeral wheel shafts 42 journalled in ordinally 
Spaced relation in carriage frame 3. The nu 
meral displayed by each. Wheel 4 (Fig. 1) is 
maintained in alignment With corresponding 
sight opening 43 by suitable ball and gear align 



2. 
ing and overthrow preventing means 44. To 
transmit increments of value to numeral Wheels 
4, each shaft 42 extends below carriage frame 
3 and has ten-tooth numeral wheel gear 46 
which is actuated by means described later. 

Accumulator resetting means 
Means are provided in carriage 22 for resetting 

numeral wheels 4 to zero registration, which in 
cludes means for restoring any displaced wheels 
4f to zero position and means for arresting such 
wheels positively in zero position. The restor 
ing means includes rack bar 5 (Figs. 1 and 2) 
mounted for endwise sliding movement in car 
riage frame 3 adjacent the upper ends of nu 
meral Wheel shafts 42. The teeth of rack bar 5. 
(Figs. 2 and 3) are cut away at 52 alternately at 
the top and bottom to form a plurality of sepa 
rate racks for cooperation with mutilated gears 
53 on numeral wheel shafts 42. Adjacent gears 
53 are axially offset to cooperate with the adja 
cent vertically Offset, racks formed on rack bar 
5 by cut away portions 52 thereof. 
When rack bar 5 (Figs. 1-3) is in normal in 

active position, gears 53 register With cut away 
portions 52. So... that numeral wheels 4 can be ac 
tuated. Without interference. If rack bar 5 f is 
moved to the right as viewed in Fig. 2, the un 
mutilated parts of gears 53 of any numeral Wheels 
4 displaced from zero position will be engaged 
by the associated racks on bar 5 and such dis 
placed numeral wheels 4 are turned until re 
stored to zero position. In this connection it will 
be noted that any numeral wheels 4 in zero 
position will not be noved by rack bar 5 because 
the mutilated portions of gears 53 of such nu 
meral wheels face the rack bar. For manual 
operation rack bar 5 provided with handle 56 
(Fig. 7) by means of which bar 5 can be actu 
ated against the tension of a suitable Spring (not 
shown) which normally maintains bar 5 in in 
active position. 
The movement of bar 5 to the right as viewed 

in Fig. 2 to restore any displaced numeral wheels 
45 to Zero position also enables the means for ar 
resting wheels 4 in such position. Stop slide 6 
(Figs. 1 and 3) is mounted for limited endwise 
movement on top of carriage frame 3 by suit 
able pin and slot connections, and is provided 
with a stop projection 62 (Fig. 3) for each nu 
meral wheel 4. Each numeral wheel shaft 42 
has a stop tooth 63 secured thereon for coopera 
tion with projections 62 in the zero position of 
numeral wheels 4 f. Slide 6 E is held normally in 
inactive position by suitable spring means 6 
(Fig. 12) to each projection 62 is out of the path 
of the associated tooth 63. To provide for move 
ment of projections 62 into path of teeth G3 when 
zeroizing the numeral wheels, slide 6 ft may be 
connected in any convenient manner to bar 5, so 
that when bar 5 is noved to restore numeral 
wheels 4 to zero position, slide 6 is moved to 
arrest wheels 4f in such position. 
Thus, the accumulator register can be reset to 

Zero registration manually by rianipulation of 
handle 56. The power operation of the resetting 
or zeroizing means is described hereinafter. 
Revolutions counter and resetting means therefor 
The revolutions counter which is also carried 

by carriage 22 comprises numeral wheels 7 (Figs. 
1 and 8) on respective shafts 72, which are jour 
halled in carriage frame member 3 f and eross 
member 36. A numeral wheel f is provided for 
each ordinal position of the carriage, and the 
displayed numeral of each wheel if (Fig. E) is 
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2,327,635 
maintained in alignment with the associated 
sight opening 73 by ball and gear means 4. 
Means are provided for resetting numeral 

wheel (Figs. 1 and 8) of the counting register 
to Zero, which is similar in construction and op 
eration to that described in connection. With ac 
cumulator wheels 4, and may include manually 
operable rack bar 75 and stop slide 76 suitably 
mounted in the carriage for cooperation with 
mutilated gears 7, and stop teeth 78 on shafts 
2. If desired, the rack bar 75 may be coupled 

to the bar 5 of the accumulator as shown in my 
co-pending application Serial No. 42,268, filed 
September 26, 1935. 
From the foregoing description, it is seen that 

the shiftable register carriage provides a mount 
ing for both the accumulator and revolutions 
counter, which are, therefore, shiftable With re 
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spect to the actuating means therefor which are 
mounted in the frame of the machine. Also, 
each register is provided with Zeroizing means 
shiftable with the carriage. The actuating 
means and the associated driving and value se 
lecting mechanism for the registers will now be 
described briefly as they are generally similar 
to those described in said application. 

Selecting and actuating mechanisms 
The values to be introduced into accumulator 

numeral wheels, 4 are selected by means of a 
plurality of banks or orders of settable value keys 
f of, one of which banks is illustrated in part in 
Fig. 1. Each bank of keys fat cooperates with 
selecting mechanism including a pair of parallel 
spring-urged slides 2 mounted for endwisernove 
ment to position gears 93 selectively with respect 
to stepped teeth f4 of the associated actuating 
cylinder 6 in accordance with the value. Of the 
depressed key. One gear 93 of each ordinal pair 
and the associated side f2 COOperate with value 
keys of from “1” to “5” and the left hand set of 
teeth 94 on the associated cylinder 6 aS viewed 
in Fig. 1, while the other gear 03 and slide 2 
cooperate with value keys, f from '6'' to '9' 
and the right hand set of teeth 4 on such 
cylinder. - 

Cylinders: 96 (Figs. 1 and 4) are mounted on 
actuating shafts 37 having suitable bevel gear 
connections with transverse shaft 23 which is 
suitably journalled in side plates 2, 3. Each 
shaft serves for two orders of the machine 
and has a pair of cylinders to mounted thereon. 
Shaft (98 and shafts. 07 are driven cyclically 
from motor 09 (Fig. 1) thru clutch f l (Figs. 4 
and 6) which is driven by suitable gearing 2 
from motor shaft 3. As explained in said co 
pending application, clutch if f is engaged or dis 
engaged by Oscillation of spring-urged clutch pawl 
or dog 4 (Fig. 6) mounted for rotation with 
shaft (38 and with respect to driving ratchet f 6, 
which is journalled on shaft fos and driven by 
gearing f -2. Clutch control lever fit pivoted on 
side plate i3 determines engagement or disen 
gagement of the clutch by releasing or engaging 
the nose of dog ft 4 in the full cycle position 
thereof. 
From the above description, it is seen that the 

values set in the machine by depression of keys 
f of will be entered in numeral wheels 4f by the 
cooperation of gears 03 with teeth 34 of cylin 
ders f S during cyclic operation of the clutch. 
Each pair of gears 03 is slidably mounted on a 
seuare shaft 24 (Fig. 1) supported in cross frame 
brackets fi, 8 and extending rearwardly of the 
machine thru cross member 7 and having its 
rear end journaled in cross frame bracket S. 
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Intermediate brackets 6, 7, a spool 22 is slid 
ably and non-rotatably mounted on each shaft 
2 and has opposite bevel gears 23, 24 at its 
ends positioned for cooperation with numeral 
Wheel gear 46. Therefore, when one or the other 
Set of gears 23, 24 is engaged with gears 46, 
numeral wheels 4f will be rotated forwardly or 
reversely to register a number of increments equal 
to the value of the depressed keys of in the 
aligned bank of keys. 
To control the engagement of gears 23, 24 

(Fig. 1) with gears 46, strap 25 is positioned be 
tween gears 23, 24 and is mounted by suitable 
arms 20 for rocking movement with shaft 26. 
Thus, by rocking shaft 26 either set of gears 23, 
24 can be moved on shafts 2? by strap f 25 from 

the position shown in Fig. 1 into engagement 
with gears 46. Gears 23 transmit positive in 
Crements and gears 24 transmit negative incre 
ments. Any suitable control means can be pro 
Wided for controlling the position of shaft 26 and 
gears 23, 24 and for simultaneously enabling the 
drive through clutch , as for example, the plus 
and minus keys of the character disclosed in said application. 

Suitable spring-urged centralizing means are 
provided for maintaining shaft 26, Strap 25 
and gears 23, 24 in their central neutral posi 
tion. Such means may comprise opposed cen 
tralizing arms 27 (Fig. 1) having respective 
pivotal supports 28 on side plate 2 and inter 
connected by spring 29 so as to be urged against 
stop 39 on plate 2. The upper ends of cen 
tralizing arms 27 are bent inwardly for coop 
erative engagement with pin 3 carried by one 
of arms 20, so that arms 2 yieldably resist 
movement of gear's 23 and 24 from their neutral 
position, and serve to return them thereto after 
a calculating operation. 
Transferred increments in the accumulator are 

entered through gears 23, 24 (Fig. 1) by means 
of trip levers 32 (Figs. 1 and 8), transfer ac 
tuators 33 on shafts O and gears 34 on shafts 
2f in a conventional manner as fully disclosed 

in said application Serial No. 724,482. 
The number of actuations of accumulator nu 

meral wheels 4 are registered either positively 
or negatively in counting numeral wheels by 
actuator 36 (Fig. 1) which is driven and cp 
erated in a manner fully described in said ap 
plication to enter single increments in the active 
Order of the revolutions counter and to carry 
from Order to order in higher Orders thereof. 

Carriage shifting mechanism 
Means are provided for shifting the carriage ir, 

either direction from one ordinal position to an 
other manually by releasing the carriage for free 
shifting movement and also by power driven 
means controlled by manually operable keys. 
referably, the power driven means is driven from 

the clutch through the actuating means for en 
tering Values into the accumulator, and the clutch 
is disengaged automatically when the carriage 
has been shifted to either end position thereof. 
Carriage 22 (Figs. 7 and 8) has plate 51 

mounted along the rear side thereof by means 
of adjusting screws 52 threaded in brackets 53 
on carriage frame 3 and having smooth ends 
pivotally engaged with laterally projecting end 
portions 54 of plate 5. Plate 51 has ver 
tical slots 5 formed in the lower edge thereOf 
by teeth 58, slots 57 being spaced apart a dis 
tance equal to the ordinal spacing of the ma 
chine and aligned with drive shafts 2. Slots 
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O 

3 
57 are adapted for engagement by opposite 

shift pins 6 (Figs. 4 and 7) on shift gear 62, 
which is journalled on frame bracket 6 and 
is rotated by means described later to effect 
shifting of the carriage. One half revolution 
of gear 62 effects one ordinal spacing of car 
riage 22 and to provide for accurate centering 
of the carriage at the end of a shift, centraliz 
ing can 63, is mounted for rotation with gear 
62. Centralizing arms 54 suitably pivoted at 
one end on frame member S having suitable 
rollers at their opposite ends engaging opposite 
sides of cam 63 under the influence of spring 
65 tensioned between arms 64. When pins 
f6 are in horizontal alignment the carriage is 
properly positioned and the centralizing rollers 
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are seated in opposite depressions formed be 
tween the high portions of cam 63. 
The manual reiease of the carriage for free 

shifting movement is effected by rocking plate 
5 out of engagement with pins 8 of shift gear 
62. Plate 5 is maintained resiliently in cp 

erative position by spring 66 (Fig. 8) tensioned 
between carriage frame 3 and end extension 
67 of plate 5?. Carriage release handle 68 
(Fig. 7) is journalled on carriage end plate 34 
in axial alignment with screws 52 forming 
the pivotal axis for plate 5, and has its inne: 
end rigidly but removably connected to the bent 
end of extension f 67 of plate 5f. Thus by 
turning handle 68, plate 5 can be moved out 
of engagement with pins 6 to permit free 
shifting movement of the carriage. 

Resilient bumper means is provided for pre 
venting shifting of the carriage beyond its end 
positions, to one of which it is usually returned 
to begin a calculation. 3mper lever 7 (Fig. 
7) is pivoted at 2 cn frame bracket 6 and 
has its upper end positioned for engagement 
With the head of adjusting screw 52 when the 
carriage is in its left end position, (to the right 
as viewed in Fig. 7) and with story lug 73 
(Fig. 12) when in its other end position. The 
lower end of lever is notched for engage 

5 ment by the nose of spring-urged centering arm 
14 which maintains bumper lever T resil 

iently in the position shown. The movement of 
lever when struck by screw 52 is limited by 
the engagement of abutment 7s thereof with 
the top of left side frame plate 2, and when 
struck by lug 13, by the engagement of its 
lower end with side plate 2. 
Yieldable means are provided to prevent at 

tempted shifting of the register carriage beyond 
the lowest and highest ordinal positions thereof 
during power operation of the shifting means. 
End slots 5 are formed in part by end teeth 58 
and in part by respective pawls 84, 82. Pawls 
8 R2 are pivoted at 83, P4, respectively on 

plate 5 and extend inwardly to position the 
straight end edges thereof opposite end teeth 
f58 to form end slots 57. Pawls 8, 82 are 
held resiliently in the position shown against 
stop pins 85 by respective springs 86, 87 
associated therewith. When carriage 22 is in 
the end position shown in Fig. 7, one pin 6 
lies in an end slot, 5 and the other is posi 
tioned beneath adjacent pawl 82 in eng2 generat, 
with a can edge thereof. In this condition lo 
tation of shift gear f 62 and pins is in a direc 
tion to move the cairiage beyond the end posi 
tion merely results in oscillating pawl 82. 
However, upon rotation of gear 62 in a direction 
to effect carriage shifting to an intermediate 
ordinal position, the end edge of pawl 82 posi 
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tively resists the pin - in end slot 5 and 
carriage shifting results. A similar action oc 
curs if the carriage is in its other end position 
to place shift gear 82 adjacent pawl 3: as 
shown in Fig. i2. It is seen, therefore, that 
the carriage cannot be shifted beyond either 
end position hereof by operation of shift gear 
462. The oscillations of pawls 8 and 32 are 
used in a raininer described hereinafter to coin 
trol stopping of the machine in carriage shift 
ing operations after the carriage has entered an 
end position. - 
As stated above, shift gear 32 is rotatable in 

either direction by selectively operable drive 
connections with the actuating means of the 
machine. For this purpose, the two lowest 
der actuating shafts : ) (Fig. 4) are extended 
rearwardly and have respective collars 2 A Se 
cured adjacent the ends thereof. Each collar 
22 is provided with opposite slots slidably en 
gaged by corresponding teeth 232 of a shiftabie 
drive establishing collar 23 mounted freely on 
the end of shaft. Opposite teeth 232 thereof, 
each collar 233 has Smaller teeth 238 adapted 
for engagement with corresponding slots in re 
spective gear sleeves 26, 20, which are jour 
nalled in frame bracket 3 and Small plate 223 
mounted on member 8 by suitable Spaces and 
fastening screws. Gear sleeve 236 (Figs. 4 and 
7) has gear. 2 neshing with idler gear 22 (Fig. 
7) journalled in bracket 5 and plate 238 and 
meshing with shift gear 2. Gear sleeve 2 
(Figs. 4 and 7) has gear 2:3 (Fig. 7) cifset 
axially from idler gear 22 and meshing with 
Wide reverse idler gear 2: A suitably journalled 
in bracket 8 and plate 28 and also neshing 
with idler gear 2A2. Thus, rotation of gear 
sleeve 283 in a clockwise direction as viewed in 
Fig. 7 causes clockwise rotation of shift gear 
f 62 and shifting of carriage 22 to the left as 
viewed from the front of the machine. Cor 
respondingly, rotation of gear sleeve i in a 
clockwise direction as viewed in Fig. effects 
counter-clockwise rotation of shift, gear 82 and 
shifting of carriage 22 to the right, as viewed 
from the front of the machine. Thus, by Se 
lective establishing of drive connections hetweet 
gear sleeves 253. 287 (Fig. 4) and collars 2 
upon selective shifting of respective shiftable 
collars 293, carriage 22 can be shifted in either 
direction. The gear ratios are so chosen that 
One rotation of actuating shafts effects one 
half rotation of shift gear 62. 
Manually operable control means are provided 

for the carriage shifting mechanism described 
above to enable selective shifting of the carriage 
in either direction through one or more ordinal 
spaces. Shift keys 22, 222 (Figs. 5 and 10) are 
depressible to initiate shifting of the carriage to 
the right and left respectively as viewed from the 
front of the machine. Depression of either key 
serves to enable a drive connection from the ac 
tuating means to the carriage shifting mecha 
nism during the first part of its downward move 
ment and thereafter to engage the clutch and 
energize the motor. Keys 22, 222 (Fig. 5) are 
mounted for endwise movement by Suitable longi 
tudinal slots formed therein and engaged by a 
plurality of studs 223 secured on frame plate 
63. Keys 22 , 222 have adjacent ears 226 with 
respective studs 227, 223 mounted therein and 
extending to either side thereof. To maintain 
the shift keys resiliently in raised position, coil 
spring 23 (Fig. 10) is provided having its ends 
fastened to side plate 3 and passing Over upper 

0 

5 

20 

80 

cy 
3 

45 

50 

55 

60 

65 

70 

75 

2,327,635 
studs 223 and under the ends of studs 22, 228 
which extend through Suitable slots in side 
plate 3. 

io enable the drive connection from the ac 
tuating means to the carriage shifting mecha 
nism upon depression of shift key 22 , stud 22 
(Fig. 10) engages the upper end of arm 232 se 
cured on sleeve 233 (Figs. 4 and 10). Sleeve 233 
is journalled on transverse shaft 234 which is 
suitably journalled at its ends in side plate 3 and 
bracket 235 on cross bracket 8. At its left end, 
sleeve 233 is provided With depending arm 23 
(Fig. 10) having its rounded end in engagement 
with the front end of rearwardly extending rod 
233 (Figs. 4 and 10). Rod 238 is mounted for 
sliding movement in cross brackets 7, 3 and is 
resiliently urged to its forward position by Spring 
239 compressed between cross member 8 and a 
Suitable Washer on rod 238. At its rear end, rod 
238 (Fig. 4) has shift fork 24 secured thereon 
With its forked end in engagement with an an 
nular groove in right-hand shiftable collar 203. 
From the foregoing description, it is seen that 
depreSSion of key 22 is effective through stud 
22E to rock arm 232, sleeve 233 and arm 237 to 
move rod 238 rear Wardly. Such rearward move 
ment of rod 238 is effective through shift fork 
25 to engage teeth 24 of right-hand shift collar 
3 with corresponding slots in gear sleeve 28. 

Thus, initial depression of shift key 22 is ef. 
fected to enable a drive connection from the 
actuating means to the carriage shifting mech 
anism, and to determine shifting of the carriage 
to the right. 
A similar mechanism is employed in connec 

tion With shift key 222 to enable the drive con 
nection to determine shifting of the carriage to 
the left. Stud 228 (Fig. 10) is engaged with the 
upper end of arm 246 having its hub secured on 
shaft 238. At its left end, shaft 234 (Fig. 4) has 
depending arm 2A (similar to arm 237) secured 
thereon in operative relation with shift rod 248 
having shift fork 249 at its rear end in engage 
ment with an annular groove in left-hand shift 
collar 283. It is seen, therefore, that depression 
of key 232 results in rocking of shaft 234 and 
rear Ward movement of rod 243 to engage left 
hand shift collar 283 with gear sleeve 2 GS. This 
Conditions the carriage shift mechanism for 
shifting of the carriage to the left. It is to be 
noted that only a Small amount of movement is 
required to engage teeth 24 with the correspond 
ing slots in gear sleeves 233,287 so that the drive 
connection is enabled during the first part of the 
downward movement of keys 224, 222. 
The latter part of the downward movement of 

keyS 225, 222 is utilized to engage the clutch and 
energize the motor. Studs 227, 223 (Fig. 5) over 
lie respective can surfaces at the upper end of 
lever 25. Lever 25 is adjustably secured on 
lever 252 by pivot 253 and by pin and slot con 
nection 254 having suitable clamping means for 
maintaining the relative adjustment between 
level's 25i, 252. From the relation of studs 227, 
228 and lever 25i, it is evident that depression 
of either of keys 224, 222 is effective during the 
latter part of the movement to rock levers 25, 
22 in a clockwise direction. Lever 252 is con 
nected at its upper end by link 256 with clutch 
control lever F 2 (Figs. 5 and 6) so that move 
ment of link 255 will result upon depression of 
either of the shift keys. Such movement is effec 
tive in the manner previously described to engage 
the clutch. The motor is energized upon oscilla 
tion of lever 252 (Fig. 5) which has a pin and 



2,827,685 
slot connection with lever 257 having pin 258 
mounted adjacent contacts 259 of the motor cir 
cuit, Lever 25 also provides an interlock be 
tween shift keys 22, 222 by means of lock por 
tions 26, 262 which are adapted to move beneath 
studs 227, 228 respectively. For example, if key 
22 is depressed, lock portion 262 moves into 
blocking position beneath stud 228. 
Means are provided for maintaining the drive 

connection from the actuating means to the car 
riage shifting mechanism throughout each cycle 
of movement even though the depressed shift 
key be released immediately after depression 
thereof and before complete shifting of the car 
riage. For this purpose each shiftable collar 203 
is provided with a similar mechanism, only one of 
which will be described. Right-hand shiftable 
collar 203 (Figs. 4, 7 and 9) is provided with disc 
27 having a cut away portion 272 which, in the 
full cycle position of collar 203, is in the position 
illustrated in Fig. 7. Immediately to the rear of 
disc 27 f, locking element 213 is provided mounted 
in bracket 274 for movement radially of collar 
203, and urged to its extended position by Spring 
27 6. With shiftable collar 203 in its inactive po 
sition disc 27 is positioned forwardly of locking 
element 213 and when moved rearwardly of the 
machine to its active position passes by element 
273 which is in alignment With the cut a Way por 
tion 27 2. Upon subsequent rotation of disc 2 
the solid portion thereof engages element 273 and 
prevents movement of collar 203 forwardly of the 
machine so that teeth 202 are maintained in en 
gagement with gear sleeve 207 for one or more 
complete revolutions or cycles irrespective of re 
lease of the associated shift key before the end of 
a cycle. Left hand shiftable collar 203 is held in 
drive establishing position for each cycle of rota 
tion by similar mechanism. 
From the foregoing description it is seen that 

keys 22, 222 and the associated mechanism pro 
vide means for shifting the carriage selectively in 
either direction from one ordinal position of the 
carriage to another. If a shift key be maintained 
in depressed position, shifting will continue until 
the carriage reaches an end position, when, as 
previously described, continued operation of the 
shifting mechanism in the same direction be 
comes ineffective, and means is brought into play 
to disengage the clutch and stop operation of the 
shift mechanism irrespective of release of the de 
pressed shift key by the operator. 

For this purpose, clutch control link 256 (Figs. 
5 and 11) has pivoted connection 28 with lever 
252 at One end and adjacent its other rearward 
end is notched at 282 for detachable engagement 
with pin 283 on clutch control lever 7, the con 
nection therebetween being maintained by spring 
284. The rearward end of link 256 is bent to pro 
Wide lateral extension 286 which lies under the 
hooked arm of bellcrank 28 pivoted by stud 288 
on plate 3. The depending arm of bellcrank 287 
is pivotally connected to link 289, which extends 
rearwardly for pivotal connection by pin 290 with 
the upright arm of bellcrank 29 pivoted at 292 
on plate 3. The horizontal arm of bellcrank 29 
is forked to engage pin 293 on slide 294 mounted 
for endwise sliding movement on studs 295 pro 
jecting outwardly from plate 3. Slide 294 is 
urged to its upper position by spring 296 tensioned 
between pin 293 and upper stud 295, spring 296 
also being effective through bellcrank 29 and link 
289 to urge bellcrank 287 in a clockwise direction. 
From the above-described relation of the parts, 
it will be seen that downward movement of slide 
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5 
294 is effective through bellcrank 287 to move the 
rearward end of link 256 downwardly to disen 
gage notch 282 from pin 283 and release clutch 
Control lever for movement to clutch disen 
gaging position. 
The clutch controlling movement of slide 294 is 

effected in either end position of the carriage by 
means Operated by the shift gear during the first 
cycle of movement thereof with the carriage in 
an end position. To effect this control with the 
carriage in the end position thereof shown in Fig. 
7, pawl 82 is provided with can arm 297 which 
in the end position of the carriage overlies the 
bevelled uppei' end of Side 294 so as to move the 
slide downwardly when pawl 82 is oscillated by a 
pin f6 of shift gear 62 during the first cycle of 
movement With the carriage in the end position 
shown. 
To effect the clutch disengaging control with 

the carriage in the end position shown in Fig. 12, 
lever 298 is pivoted at 299 on one of rack teeth 150 
With One end thereof held in operative engage 
ment with pin 30 of pawl 8 by spring 36. 
Lever 298 is provided with cam arm 302 overlying 
the upper end of slide 294 in the carriage position 
Shown in Fig. 12, and is operated through pawl 
8 from shift gear 62 to effect disengagement 
of the clutch in the same manner. 
Thus, in either end position of the carriage, the 

drive for the shifting mechanism is disabled after 
One cycle of Operation if the selected drive direc 
tion will determine shifting beyond the end posi 
tion. The mechanism for disengaging the drive 
as described does not form a part of this invention 
but is disclosed and claimed in the co-pending 
application of John L. Moody, Serial No. 220,982, 
filed, July 23, 1938. This control is also utilized 
in the operation of the normalizing mechanism 
for effecting retuin of the carriage to an end posi 
tion and Subsequent Zero resetting of the accum 
ulator. 

Normaliating mechanism. 
Means are provided for restoring the machine 

to normal condition between successive opera 
tions, and the restoring may be effected by re 
turning the carriage to either end position and 
by resetting the accumulator to zero after its re 
turn to either of such positions, in accordance 
With the type of calculation which is to follow. 
The normalizing mechanism includes, selective 
control means in the form of keys 3 Q and 3 
(Fig. 5) for controling the return of the carriage 
to the Selected end position and a subsequent 
Zeroizing operation, after which the mechanism 
stops irrespective of whether or not the depressed 
key is held in this position. 

Either of return and resetting keys gig or 3 
(Fig. 5) is operative upon depression thereof to 
establish a ultive connection between the power 
driven resetting mechanism and the actuating 
means and to initiate a carriage shifting opera 
tion. Tile depressed key is latched in depressed 
position liritil tile carriage return and resetting 
Operation ale effected when the latch is auto 
matically released and the drive interrupted. 
Keys 36 and 3 if are mounted for endwise move 
ment on side plate 3 adjacent shift keys 22 and 
222, respectively, and for this purpose, each of 
keys 3 and 31 i is slotted for engagement by 
Spaced apart Studs 32 on plate 13, and are urged 
to their raised position by virtue of respective 
projections 3 i3, and 3 4 thereon overiying teeth 
35 and 316 on shift keys 22 and 222, respec 
tively. By virtue of the overlapping relation of 
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the keys 3 and 3 with shift keys 22 and 222, 
respectively, depression of key 3 will initiate 
operation of the clutch and shifting of the car 
riage to the right, and depression of key 3 also 
enables the drive and effects carriage shifting 
to the left. Intermediate their ends, keys 31) 
and 3 (Fig. 5) are provided with respective 
latching teeth 327 and 318 for cooperation with 
pin 329 and nose 32A, respectively of latching 
slide 322. Slide 322 is mounted for endwise siid 
ing movement on plate i3, being slotted inter 
mediate its ends for engagement with stud 323 
and at its front end for engagement with lower 
stud 332 associated with key 3. Spring 326 
(Figs. 5 and 13) tensioned between a pin on side 
plate 3 and pin 327 at the rear end of slide 322 
urges slide 322 to active position so that upon 
depression of either of keys 3.0 or 3 , slide 322 
Will become effective and maintain the key in 
depressed position until it is released by 1ineans 
described hereinafter. - 
As stated above, depression of either cf keys 

329 cr 3 it enables a drive connection from the 
actuating means to zero resetting drive means. 
The zero resetting drive member comprises slide 
334 (Figs. 4 and 7) mounted for endwise move 
ment on frame bracket 6 by brackets 332. Side 
334 has vertical projection 333 terminating in 
lateral extension 334 which comprises the active 
part of actuating slide 33, and is adapted for 
operative relation with either of two drive re 
ceiving arms carried by resetting bar 5 ; cf the 
accumulator zero resetting means. 
When carriage 22 is in its left end position as 

illustrated in Fig. 7 where it is returned by oper 
ation of key 31, extension 334 is in operative 
relation with arm 336 pivoted at 337 (Fig. 7) on 
resetting bar 5 for numeral wheels & of the 
accumulator. Arm 336 has “live' pawl 333 piv 
oted thereon intermediate its ends and urged 
against pin 339 by spring 340 tensioned between 
pawl 338 and a suitable lug or bar 5i. Pawl 338 
is adapted to cooperate with fixed iedge 34 
mounted on frame bracket fig to maintain arm 
336 raised to a position out of the path of slide 
extension 334 until the carriage is Shiited into 
its left end position, or until arm 333 is out of 
the range of movement of slide extension 333. 
Spring 34 also urges arm 336 to the position 
shown. With pin 342 engaged with a Surface of 
carriage frame S. With the parts positioned 
as illustrated in Fig. 7, it is seen that upon move 
ment of slide 33 to the left, lateral extension 
334 will engage the end of arm 338 to reciprocate 
resetting rack bar 5 and effect resetting of the 
accumulator wheels’ Ain 
described. 
When carriage 22 is in its right end position 

as illustrated in Fig. 12 where it is returned by 
operation of key 3 3, extension 333 is in opera 
tive relation. With arm 343 pivoted at 348 on re 
setting bar 5 and urged in a clockwise direction 
by Spring .343. At its outer end ariin 343 carries 
roller 346 operatively, engaged with lever 342 piv 
oted at 343 on carriage frame 3 and having can 
nose. 349 intermediate its ends for cooperation 
with fixed ledge 359 on frame bracket. 6 to main 
tain arm .343 raised to a position out of the gath 
of slide extension 334 until the carriage is shifted 
into its right end position, or until arm .343 is 
moved out of the range of movement of , slide 
extension 334. 
The means for actuating slide 334 (Fig. 7) 

the manner previously 

includes arm 35 piyoted at 352 on plate 6 and 
having a slot at its upper end engaged by pin 
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353 on slide 33. Intermediate its ends, arm 35 
has roller 354 journalled thereon for cooperation 
with cam 356 under the influence of spring 357. 
Cam 358 (Fig. 4) has hub 358 journalled in 
bracket 6 and in small plate 38i mounted in 
spaced relation from bracket S by suitable 
Spa, CerS and Studs. Hub 353 of cam 353 extends 
thru bracket 6 and has opposite notches 332 for 
cooperation with corresponding teeth 363 of col 
lar 364 shiftably mounted on the end of an actu 
ating shaft Gl. Opposite teeth 353, shiftable 
collar 36 has similar teeth. 363 constantly en 
gaged with corresponding notches in collar 3S 
secured Cn said actuating shaft of adjacent the 
end thereof. Shiftable collar 364, therefore, pro 
vides means for establishing a drive connection 
from the actuating means to the zero resetting 
drive member. Collar 364 has an annular groove 
to receive control fork 37 mounted at the rear 
end of rod 3:2 which is supported for endwise 
sliding movement in cross brackets. 7, 13. Rod 
372 is spring-urged to its forward position by 
spring 33 in the same manner as rod 233 and 
spring 239 of the carriage shifting mechanism. 
The front end of rod 372 is normally engaged 
with the lower end surface of arm 34 (figs. 1 
and 4) secured on shaft 375 which is Irovably 
supported in side plates 2, 3. Arm 374 (Fig. 1) 
has an upper end surface of greater radius so 
that clockwise movement of arm 3Si, as viewed 
in Fig. 1, causes endwise movement of rod 35.2 
until it is engaged with the end surface of greater 
radius. Shaft 375 (Figs. 4, 5 and 10) carries 
bellcrank 376, having pin 377 on one arm thereof 
disposed below the lower end of key 3 af, and 
having pin 353 on the other arm thereof, opera 
tively engaged with the forked end of arm 329 
pivotally connected to the lower, end of key,39. 
Spring 330 connected to bellcrank 376 holds it in 
operative engagement with keys 3 8 and 32 . It 
is seen, therefore, that depression of either of 
return and reset keys.30 and 3.1 serves, by rock 
ing shaft-35 and arm 374, to engage teeth 363 
(Fig. 4) of shiftable; collar 364 with notches. 362 
of cam hub 353 thereby enabling the drive-con 
nection from the actuating means to the zero re 
Setting drive member. As the depressed reset 
ting key is latched in depressed position, such 
drive connection will remain enabled until re 
lease of the latch, so that the carriage is returned 
to the end position . corresponding to the ide 
pressed key, if displaced: therefrom, :and tile next 
revolution of the actuating means is effective to 
iceSet the accumulator to Zero and to release tie 
latch for the depressed key. . 
To eifect the latch release, eair arm. 295 (Fig. 

7) of pawl 32 and can arna: 332 (;Fig. i2), cf: lever 
298.are cooperatively, related-in-the-respective end 
positions of the carriage with cam surface 386 
(Figs. 4, 7, 11 and 13) of latch-releasing side3S 
which is mounted for endwise movement' by studs 
295 on Side plate 3, so that slide 33i will be 
actuated thereby in the same manner as clutch 
disengaging slide234, and at the same time, i.e. 
during the cycle of operation during which the 
Zero resetting of the accumulator occurs. Latch 
releasing slide38 (Fig.13) carries pin 388 which 
is engaged by the forked end of bellcrank .389. 
pivoted by stud. 292 on side plate, 3...and having 
its other end connected by-pin 32 to latch slide 
322, so that spring 326 urges slide:337 to its upper 
position. Thus, when slide 294 is actuated by 
cam-arm 297 (Fig. 7) or by cam arm 3G 2 (Fig. 
12), bellcranks 389 (Fig. 13) moves latch islide 
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322 (Figs. 13 and 5) rearwardly to release the depressed resetting key. 
Means is provided to prevent latching a reset 

ting key in depressed position. When the carriage 
is in either one of its end positions so that if the 
operator maintains a key depressed after com 
pletion of the resetting operation it will be free 
to move to its raised position, and so that the 
connection for controlling engagement of the 
clutch can be re-established. Latch bellcrank 
39 (Figs. 11 and 13) is pivoted on upper stud 
295 between slides 294 and 387 and has ear 392 
connected by spring 393 with pin 388 on slide 387 
So that it is urged in a clockwise direction, spring 
393 also urging slide 387 upwardly. The depend 
ing arm of bellcrank 39 (Fig. 13) is notched to 
provide latching shoulder 394 for operative en 
gagement with laterally projecting latch tooth 
395 of slide 387 in the depressed position there 
of shown in Fig. 14. The horizontal arm of bell 
crank 39 is provided with laterally projecting 
ear 396 Which rides against the botton face of 
carriage frame 3 at the rear edge thereof so 
that bellcrank 39 is held inactive except in the 
end positions of the carriage where one of re 
spective recesses 39 (Figs. 5, 7 and 8) and 393 
(Fig. 12) is aligned therewith. As shown in Fig. 
14, when recess 39 is aligned with latch bell 
crank 39 , which condition will obtain at the end 
of each resetting operation controlled by key 3, 
bellcrank 39 i will move into active position to 
maintain slide 38 depressed, so that latch slide 
322 (Fig. 5) will be held in inactive position with 
respect to keys 30 and 3 I. Upon Subsequent 
displacement of the carriage from an end posi 
tion, bellcrank 39 will be moved to inactive po 
sition so that latch releasing slide 387 and latch 
slide 322 will be returned to their normal posi 
tions shown in Figs. 5 and 13. 

Operation 
The operation of the normalizing mechanism 

Will be described in connection with depression 
of the key 30 (Fig. 5) which also causes de 
pression of key 22 to operate the shifting mech 
anism. Depression of key 22 (Figs. 10 and 11) 
serves thru arm 232 to rock sleeve 234 and arm 
237 depending therefrom, so that rod 238 (Fig. 
4) is moved rearwardly to engage right hand col 
lar 203 with sleeve 207 to enable the drive to shift 
gear 62. 

After the drive connection to the shift gear is 
established further depression of key 22 (Fig. 5) 
serves thrul levers 25 and 252 to close the motor 
circuit by engaging contacts 259 and to engage 
the clutch thru link 256 which rocks clutch con 
trol lever (Figs. 5 and 6) in a direction to 
release clutch pawl f4. 
The machine begins to turn over and shift gear 

62 is rotated in a counter-clockwise direction 
as viewed in Fig. 12 until the carriage enters the 
end position illustrated. 
Key 320 is connected by link 379 with bell 

crank 33 SO as to cause oscillation of shaft, 3.5 
(Figs. 1 and 4) which operates thru can arm. 34 
to move control rod 312 rearwardly so that re 
setting collar 364 is moved into driving engage 
ment with hub 358 of resetting cam 356 (Fig. 7). . . 
Consequently, during the operation of the shift: 
ing mechanism cam 356 serves thru arm 35 to 
reciprocate actuating slide 33 once for each cycle 
of operation. Thus, when the carriage enters 
the position shown in Fig. 12 its arm 343 is per 
mitted to move into the path of travel of actu 
ating tooth 334, rack bar 5 will be oscillated 
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to reset the accumulator to Zero registration. 
The arm 343 is allowed to drop as the carriage 
finishes its last step of shifting movement by arm 
347 whose can tooth 389 rides off of ledge 35) 
at this time. 
As a result, actuating slide 33 perfortins a re 

setting operation during the first cycle of the 
actuating means following the shift cycle Which 
placed the carriage in its end position. During 
this cycle of operation pawl 8 (Fig. 12) is Oscil 
lated to correspondingly oscillate pawl 298 So that 
its arm 302 noves slide 294 downwardly against 
the tension of its spring 296 and Serves to OScil 
late bellcrank 29 in a clockwise direction. Such 
movement of bellcrank 29 operates thru link 289 
to rock bellcrank 28 in a counter-clock Wise di 
rection so that link 256 is moved downWardly to 
disengage the notch 282 from pin 33 oil clutch 
control lever 7. Thus, lever T is free to move 
into the path of clutch pawl 4 and move this 
pawl to clutch disengaging position at the end 
of the cycle of operation then in progress to in 
terrupt, the drive even though the key 3 3 be 
maintained in depressed position. Subsequently, 
When keys 3C and 22 are released, link 255 (Fig. 
5) moves upwardly under the influence of its 
Spring 283 to re-engage its notch 282 with pin 
283 so that the parts are reconditioned for Sub Sequent operation. 
Arm 32 of pawl 293 is also effective with re 

spect to latch disabling slide 231 (FigS. 12 and 
i3) which operates thru bellcrank 389 to move 
latch slide 322 rearwardly of the inachine to re 
move pin 3 9 from its latching engagement With 
tooth 3 f on key 31. 
At the same time that slide 38 is moved 

downwardly latching bellcrank 39 noves from 
... the position shown in Fig. 13 to that shown in 
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Fig. 14, so that slide 38 and its associated latch 
ing slide 322 cannot again be noved to operative 
position until the carriage is shifted out of its 
end position where recess 39 in carriage frame 
3 enables the active movement of latch bell 
crank 39. 
The operation undei control of carriage return 

and resetting key 3 is similar to that described 
above except that pawl 82 and its arm 297 are 
effective with respect to slides 233 and 38 as 
ShoWin in Fig. 7. 
While I have shown and described a preferred 

eiibodineint of the invention, it is to be under 
stood that the invention is capable of both varia 
tion and modification froin the form shown with 
out departing from the true Scope thereof, which 
should be limited only by the Scope of the claims 
appended hereto. 

i, therefore, claim as my invention: 
1. In a calculating machine, a shiftable regis 

ter, actuating means for said register, a source 
of power, a cyclically operable clutch between 
said SCuice of power and Said actuating means, 
shifting means for Said register having a nor 
inally disabled drive connection with said actuat 
ing means, resetting mechanism for said register 
having a normally disabled drive connection with 
said actuating means, and selectively operable 
control means cooperatively related to said shift 
ing means and said resetting means for enabling 
said normally disabled drive connections; said 
control means having controlling connections for 
engaging said clutch, for determining operation 
of Said shifting means to imove said register to 
any Selected one of a plurality of predetermined 
positions thereof, and for determining operation 
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of said resetting means at the end of the shifting 
operation. 

2. In a calculating machine, a shiftable regis 
ter, shifting means for said register, resetting 
means for said register, drive means for said 
shifting and resetting means including a cycli 
cally operable clutch, control naeans associated 
With Said shifting neas for determining opera. 
tion thereof by said clutch to shift, said register 
to any Cine of a plurality of predetermined posi 
tions, and in eans controlled by said control Yeans 
for determining operation of said resetting means 
by said clutch at the end of a shifting operation, 

3. In a calculating machine, a register ancunt 
ed for endwise shifting raCVement, selectively 
operable mechanism for shifting of said register 
in either direction, resetting means for said reg 
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ister', a key, means controlled by said key for 
determining cperation of said shift mechanism 
to 32OWe Said register in one direction to a pre 
determined position thereof and for determining 
(peration of Said resetting means, a second key, 
means centrolled by said second key for deter 
mining operation of said shift mechanism to howe 
said legister in the other direction to a second 
predetermined position thereof and for deter 
milling operation of Said resetting means, com 
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mon means for latching said keys in depressed 
position, and latch releasing means operable in 
tied relation to said shift mechanism to release 
a depressed key after the shifting and resetting 
operations. t 

4. In a calculating machine, a register mount 
ed for endWise shifting movement, selectively 
operable mechanism for shifting of said register 
in either direetion, resetting means for said reg 
ister, a key, Eleans, controlled by said key for 
deterrainiag operation of said shift mechanisin 
t0 move Said register in one direction to a pre 
determined position thereof and for determining 
operation cf said resetting means, a second key, 
means controlled by said second key for deter 
mining Operation of said shift mechanism to move 
S&id register in the other direction to a second 
predeteraliaed position thereof and for deter 
In2iting Operation of said resetting means, com 
nCE) eahS, for latching said keys in depressed 
p0Sition, and a plurality of latch releasing ele 
1229Eats m0lliated for nevement with said register 
and positioned for Selective cooperation with said 
latch meals is said predetermined positions of 
said carriage. CARL M. FRIDEN. 

  


