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REVOLUTIONS COUNTER ACTUATOR 
Carl M. F. Friden, Pleasonton, Calif, assignor 

to Friden Calculating Machine Co., Inc., a cor poration of California 
Original application May 8, 1934, Serlal No. 

724,482. Divided and this application Decem 
ber 16, 1940, Serial No. 370,256 

(C. 235-73) 6 Claims. 
This invention relates to calculating machines 

and is concerned more particularly with the pro 
vision of improvements in the revolutions coun 
ter mechanism and its control. 
This application is a division of my copending 

application, Serial No. 724,482, flled May 8, 1934, 
for "Calculating machine,” now Patent. No. 
2,229,889. 

It is a general object of the invention to pro 
vide an improved revolutions counter mechanism 
for a calculating machine. 
Another object of my invention is to provide in 

a calculating machine of the type having re 
versible numeral wheels and uni-directionally 
Operable drive means therefor, improved mech 
anism for controlling the sign character of the 
registration on the numeral wheels. . 
A further object of my invention is to provide 

improved actuator means for the revolutions 
counter in a calculating machine. 
Other objects and advantages of the invention 

will be apparent from the following description 
of a preferred enbodiment thereof as illustrated 
in the accompanying drawings, in which: 
Figure 1 is a fragmentary sectional view 

through the upper rear portion of a calculating 
machine embodying the invention; 

Figure 2 is a plan view of the revolutions coun 
ter actuator taken in a plane indicated by the line 2-2 in Figure 1; 

Figure 3 is a perspective view of a portion of 
the revolutions counter actuator; 

Figure 4 is a fragmentary sectional view taken 
in a plane indicated by the line 4-4 in Figure 1; 

Figure 5 is a fragmentary side elevational view 
partly in section of a portion of a calculating machine; 
t Figure 6 is a detail view of the clutch construc 
On; 

Figure 7 is a fragmentary elevational view 
partly in section of a portion of the revolutions 
counter control mechanism; 

Figure 8 is an elevational view partly in sec 
tion of the plus-minus keys and their associated 
controlling parts; v 

Figure 9 is a fragmentary view of a portion of 
the revolutions counter mechanism, the view 
being taken in a plane indicated by the line 9-9 
in Figure 8; '. 

Figure 10 is a fragmentary elevational view 
partly in section of the left side of the machine 
and illustrating a portion of the counter control 
mechanism. 

Figure 11 is a fragmentary sectional view of a 
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part of the revolutions counter control mecha nisn; 
Figure 12 is a fragmentary plan view, partially 

in section, taken in a plane indicated by the line 2-2 in Figure 11; 
Figure 13 is a timing diagram of the drive. 

mechanism for the revolutions counter actuator. 
Drive mechanism 

The calculating machine disclosed herein in 
cludes a base 6 (Figures 5, 8, and 10) which Car 
ries at its opposite sides frame plates 8 and 9 
which are suitably joined together. 
Mounted on the base 6 is a suitable electric 

motor (not shown). The motor shaft 5! (Figure 
5) carries a pinion 53 which meshes with an idler 
gear 6 suitably journaled in the frame plate 9. 
The idler gear 6 in turn meshes with a sixty 
tooth gear 62 connected to a ratchet 68 (Figure 
6) forming part of the main clutch mechanism. 
Arranged in the same plane as the ratchet 86 is 
a lever 6T centrally pivoted as at 68 on an adja 
cent driven disc 69 which is mounted on main 
shaft 83. One end of the lever 6T is provided 
with a nose Tl which is urged into engagement 
with the ratchet by a coil spring 72 fastened to 
the plate 89. The other end of the lever 67 
projects radially, as at 73, from the periphery 
of the disc 69 under the urgency of the spring 12. 
To hold the clutch out of engagement, the 

nose Ti (Figure 6) must be held away from the 
ratchet 66 against the urgency of the spring T2, 
and for that purpose, I provide a lever T8 (Fig 
ures 5 and 6) pivoted as at TT on the frame plate 
9. One arm T8 of the lever T6 is provided with 
a tooth T9 which is co-planar with and normally 
in the path of the projection 73. The other arm 
8 of the lever T6 is provided with a pin 82 for 
controlling the rotary position of the lever T6. 
Thus, when the lever 76 is rotated clockwise, as. 
seen in Figures 5 and 6, the tooth T9 is drawn 
out of the path of the projection 73 and the 
spring 72 is effective to cause engagement of the 
nose. Tl with the ratchet 66, thus coupling the 
gear 62 with a main shaft 83 extending trans 
versely of the machine between the frame plates 
8 and 9 and journaled therein. 

In order that the lever T6 Will be held in clutch 
engaged position for a complete rotation of the 
shaft 83, there is arranged a disc 84 (Figure 5) 
comparable to the disc 69 but having an inter 
ruption or irregularity 86 in its peripheral con 
tinuity, which is adapted to cooperate with a 
button 87 mountedon the lever T8. Therelation 
ship Of these parts is illustrated in Figure 5, with 
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the clutch in disengaged position and the button 
8T within the irregularity 86. This is the "full 
cycle” position of the parts. Assoon, however, as 
the lever 76 has been rocked clockwise to cause 
engagenent of the clutch, and as Soon as an 
initial rotation has occurred, the disc 84 rides 
under the button 87 holding the lever 76 in clutch 
engaged position at least.until such time as the 
gear 62 and the ratchet 66 have in unison com 
pleted a-single cycle or single revolution. At the 
conclusion of such rotation the button 87 is again 
.free to fall into the irregularity 88, to maintain 
the parts in their relative positions with the 
clutch disengaged. Thus, when the clutch is in 
engagement, the shaft 83 is rotated by the motor. 

Actuating andselecting mechanism 
The main shaft 83 at suitable intervals of its 

length, carries bevel gears 9 (Figure 1) each of 
which meshes with a comparable bevel gear 92 
fastened on its respective actuator shaft 93. The 
shafts 93 are arranged parallel and are journaled 
in a pair of plates 94 and 96 extending trans 
versely of themachine andin turn mounted in the 
frame plates 8 and 9. There are as many shafts 
93 as there are orders in a particular machine. 
Shaft 93 shown in Figure 1, for example, carries 

an actuator in the form of a segmental gear 97 
which is provided with teeth of differential char 
acter for entering valuesin the machine in a well 
known manner. 
Each of the actuators 97 is effective upon an 

associated shaft I06 (Figure 1) which is pref 
erably of square cross section and carries a pair 
of pinions f and | 2 for cooperation with the 
two sets of teeth on the associated actuator. The 
pinions and | 12 are adapted to be differently 
positioned with-respect to the teeth by respective 
links 22 operated by neans of a Suitable series 
of keys indicated generally at 66. The arcange 
ment is such that a shaft 106 will be rotated'for 
a number of increments corresponding to the 
value of the depressed keys by means of the rela 
tive positioning of the pinions I and it 2 with 
respect to the actuator teeth. 

Accumulator 
The machine includes an endwise shiftable car 

riage 226 (Figures 1 and 5) containing an accu 
mulator generally indicated at 22T (Figure 1) 
which is formed of a plurality of numeral wheel 
shafts 233 each carrying a numeral wheel 234 
at its upper end. Numeral wheel shafts 233 at 
their lower ends carry numeral wheel gears 264 
which are adapted for meshing with respective 
gears 262 and 263 on a spool 26 slidably mounted 
on square shaft i06. The adjustment of gears 
262 and 263 into mesh with the aligned gears 284 
is under control of suitable plus and minus keys, 

Plus and minus keys 
The machine, for the various rules of calcula 

tion, is manually under the control of a plus key 
40 (Figure8) and a minus key 402. These keys 
are identical in shape and each is provided with 
a pair of elongated slots 406 which guide the key 
on a pair of headed pins 407 projecting from the 
control plate 54. Adjacent the lower end, each 
key is provided with a projection 408 passing 
through a suitable aperture in the control plate 
54 for engagement with a suitable coil spring (not 
shown) forurging the respective key to itsupper 
mOst position. . x , 

Plus key 40 (Figure 8) has a pin 43 project 
ing from the key and adapted to contact with an 
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2,888,209 
inclined cam face 44 forming part of a slide 46 
having slots 47 engaging supporting pins 407. 
The slide 4 6, as the key 40 is depressed, there 
fore moves correspondingly, being translated to 
Ward the left. in Figure 8. Between its ends the 
slide 4 6 is provided with an aperture 48 into 
which projects a pin 49. The pin 49 (Figure 5) 
is at one extremity of a lever 42 pivoted as at 
422 on the frame plate 9, and in turn at its oppo 
site extremity provided with a fork 423 to engage 
a pin 424 at the extremity of a lever 426. This 
latter lever is pivoted by a headed bolt 427 on the 
frame plate 9 and at its opposite end carries a pin 
428 which extends through an aperture in the 
frame plate 9 and abuts one of the resilient arms 
429 of the motor switch generally designated 43. 
Thus, when the slide 46 is translated toward 

the left, in Figure 8, by the depression of the plus 
key 40, the pin 419 causesoscillation of the lever 
42 (Figure 5) and of the lever 426 to close switch 
43 i and energize the motor. 

Substantially simultaneously with the ener 
gization of the motor, the clutch lever 76 is actu 
ated. For this purpose the slide 4 6 (Figure 8) 
likewise carries an elongated aperture 437 into 
which projects the pin 82 (Figure 5) which is 
mounted, as heretofore described, on the clutch 
operating lever 76. Upon the depression of the 
plus key 40, therefore, not only is the motor 
energized but likewise the clutch lever T6 is 
rocked sothat pawl 67 is engaged with the ratchet . 
66, so that the actuating mechanism is set into 
motion, The slide 416 is held by the cam 84 in clutch-engaging and contact-closing position 
for a complete rotation of the main shaft, at any 
time during which the plus key 40 can be re 
leäsed to return to its original position. On the 
other hand, the plus key 40 can be maintained 
depressed to cause as many Cycles Of operation of 
the machine as desired. 

In addition to causing energization of the elec 
tric motor and corresponding rotation of the ac 
tuators, the depression of the key causes an inter 
meshing of the pinions 262 and 264 (Figure 1). 

' Thus, the plus key 40 (Figure 8) carries a pro 
jecting pin 44 which is adapted to act against 
a can face 442 on a plate or slide 443. One end 
of the plate 443 is pivoted as at 444 to a sup 
porting lever 446 in turn fastened on the control 

50 plate 54 by a pin 44. The other end of the plate 
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443, however, is connected by a pivot 448 (Fig 
ures 8 and 5) to a lever 449 (Figure 5) mounted 
on a shaft 45 passing through the frame plates 
8 and 9. The shaft 45 extends transversely of 
the machine and, adjacent each end, carries an 
upright arm 452 (Figure 1). Arms 452 support 
a cross-strap 453 which is situated between the 
pinions 262 and 263 and is adapted to bear 
against them whenever the shaft 45 is rotated. 
Thus, when the plus key 40 is depressed, the 

pin 44 abuts the can face 442 and translates 
the plate 443 toward the left, as seen in Figure 8. 
This translation of the plate 443 causes, through 
the Š of the pin 448 with the lever 449, 
a rotation of the shaft 45. This in turn simul 
taneously rotates the uprights 452 and moves 
S 453 toward the rear of the machine. 
Such movement of the strap 53 is effective to 
move all of the spools 26 and to mesh the gears 
262 of each order with the corresponding gears 
264 of the accumulator. 
Movement of the strap 453 (Figure 1) from 

neutral position is opposed by one of a pair of 
fingers 454, and 456, each of which is pivoted 
as at 857 and 458, respectively, to the frame 
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plate 8. A central abutment 459 serves as a stop 
for the two levers 454 and 456 since the levers 
are urged thereagainst by a common coll spring 
460 joined to the levers by suitable pins 46 and 
462. The spring 4SO is of sufficient force to re 

| store all of the spools 26 to neutral position at 
the conclusion of a cycle of operation, provid 
ing the plus key 40 ls then in released posi 
tion. V 

The plus key 40 can be held depressed for 
any number of cycles desired, but in the event 
it is released prior to the completion of a com 
plete cycle there is provided mechanism for 
maintaining the spools 26. in shifted relation 
ship until the completion of the cycle or the 
return of the machine to full-cycle position. At 
one extremity, the main shaft 83 (Figure 10) 
carries a cam disc 463 having a cam filat there 
on in what corresponds to the full-cycle location 
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of the disc. Running on the cam 463 is a fol- 20 
. lower 464 formed integrally with one arm 465 
' of a lever generally designated 466, which lever 
is pivoted on a pin 467 on the plate 8. The 
lever 466 likewise has an arm 468 terminating in a singletooth 469. The follower 464 is'urged 
into contact with the cam 463 by a coil spring 
47 at one end hooked toa pin 472 on the frame 
plate 8 and at the other end hooked on a pin 43 
projecting from the lever arm 468. 
machine is in full cycle position, therefore the 
spring 47 t is effected to hold the tooth 489 in 
one extreme position, while during the, opera 
tion of the machine or at an intermediate cycle 
position the tooth 489 occupies its other extreme 
position, V v | . 

. To take advantage of this motion, the shaft 
45 (Figure 10) passes.through the frame plate 
8 and carries a depending segment 474 which is 
peripherally provided with a series of three 
notches 475, 476, and 4TT. When the shaft 45, 
is in neutral position-that is, with the spools 
28 in such a location that the gears 264 are 
not engaged-the notch 476 receives the tooth 
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469 as soon as the shaft 83 begins a rotation | 
j from full-cycle position. If the machine is once 

| energized, therefore, with the shaft 45 in neu 
| tral position, the machine is so held or locked in 
such position until the completion of that cycle. 
on the other hand, when the plus key 40 is 
depressed and the shaft 45 is rotated in an anti 
clockwise direction, as seen in Figure 10, then 
the-tooth 469 is received by the notch 415 when 
the cycle of operation commences. 

however, is such as to move the strap 453 toward 
the front of the machine and to translate all of 
the spools 26 in such a direction that the pinions 
263 mesh with the gears 284 of the register mech 
anism. Such movement of the strap 453 is of 
Course against the urgency of the centralizing 
lever 456. A negative registration is provided in 
the accumulator when the gears 263 and 264 are 
in mesh. While these gears are being meshed, 
due to the rotation of the shaft 45, the segment 
44 is rocked, so that upon the initiation of the 
cycle the tooth 489 forming part of the lever 466 
is received by the notch 4TT and the relationship 
of the parts is maintained until the conclusion of a cycle, 

Revolutions counter mechanism 
Mounted on the carriage 226, in addition to the 

accumulator is a revolutions counter, generally 
designated 306 (Figure 1). This register com 
prises a plurality of shafts 307 journaled at op 
posite ends inextensions 308 and 309 of the car 
riage frame 226. The spacing of the shafts 30T 
is the same as the spacing of the successive or 
ders in the accumulator. Each of these shafts 
30 carries a numeral wheel 3 I bearing numerals 
from "0” to "9” inclusive, spaced apart on the 
periphery of the wheel and adapted to be seen 
through a reading aperture 312 cut in the upper 
face of the Carriage shell 226. 
The individual numbers of the wheel 3 | are 

properly centralized in line with the aperture 
312 by a suitable centralizing mechanism. Also, 
the shafts 307 are alternately provided with akial 
ly offset clearing gears 34 meshing with a multi 
sectional clearing rack 36 of conventional con 
struction. The rack 38, however, is operated 
against the urgency of a suitable spring (not 
shown) by means of a knob 38 (Figure 5 pro 
jecting from the upper face of the carriage. The 
revolutions counter is therefore provided with a 
plurälity of numeral wheels 3 arranged in 
Spaced relationship and in any desired number 
for the capacity of the machine. The individual 
wheels of this register areal properly centralized 
and Can simultaneously be restored to zero or 

. cleared position by operation of the knob 38. 

50 

As soon as the machine returns to full-cycle position, how 
ever, the spring 47 retracts the lever 486 and 
the shaft 45 is free to return to its neutral posi 
tion under the influence of the centralizing levers 
454 and 456, r 
When the minus key 402 is depressed, a similar 

sequence of operation occurs. This key 402 car 
ries a projection 478 (Figure 8) designed to en 
gage a cam face 4T9 on the slide 46 and totrans 
late the slide toward the left, asseen in Figure 8, 
with the same motion that is caused by depres 
sion of the plus key 40, toenergize the electric 
motor and to engage the clutch. Furthermore, 
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the minus key 402 is provided with a projection 
48 which is designed to cooperate with a cam 
face 482 on the plate 443. Since the face 482 is 
opposite in inclination to the face 442, engage 
ment of the pin 48 with such face is productive 70 
of a translation of the plate in an opposite direc 
tion, or toward the right, as seen in Figure 8. 
Through the pin 448 suchimovement rocks the 
lever 449 and the shaft 49. This movement, 

W 
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In order suitably to actuate or introduce values 
into the revolutions counter, there is provided a 
suitable actuator. The actuator includes amem 
ber 82 (Figures 1 to 4) which has a compound 
motion having two major components, one a 
translatory reciprocation and the other an oscil 
lation. That is, the member or shaft 32 is 
mounted in the plates 8 and 9 to move from end 
to end to be rocked back and forth. Mounted on 
the shaft is a pair of collars 322 each of which is 
extended to support a pair of parallel rods 323 
and 24. Disposed on the shaft 32 between the 
collars 322 is a plurality of actuator spools 326 
whichin general areidentical andare of such size 
as to be spaced with the same spacing as the 
shafts 20. The right hand spool 326 as viewed 
in Figure 2 is only partially complete as com 
pared with other spools, and carries a finger 327 
which projects radially between a ten-tooth gear 
328 (Figure 1) and a single-notch disc 329 (Fig 
ures 1 and 4) both on the shaft 307. Forming part of the finger 327 is an eyelet.33 
to which is hooked a spring 332, the other end 
of whichis hooked on the rod 323. Thus, the spring 332 urges the finger 327 to rotate clock 
wise, as seen in Figure 1 about the shaft 32 in 

75 ja iirection to engage with gear 328, The point of introduction of finger 327 into geär 328iscon i 
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trolled by the direction of axial movement of the 
finger 327 from its normal central position. This 
initial axial movement of finger 32T occurs while 
the finger 327 is being rocked toward gear 328 
but before it is introduced into the gear. At the 
end of the initial axial movement of finger 32, 
a dwell occurs before the return axial move 
ment, and during this dwell the clockwise move 
ment of finger 327 becomes effective to nesh fin 
ger 32' with gear 328, Such movement of the 
finger, however, is normally restrained by a pro 
jection 333 likewise forming part of the spool 226 
and engaging with the shaft 324. As particu 
larly seen in Figure 1, therefore, as the shaft 32 
rotatesoroscillates clockwise, carrying with it the 
frame rods 323 and 324, under the urgency of the 
spring 332 the finger 32T is noved to introduce 
itself between successive teeth on the gear 328. 
At this tine the shaft is translated axially to re 
turn to its normal central position. Such move 
ment, since the flnger 32T remains intermediate 
successive teeth On the ten-tooth gear 328, is ef 
fectlve to rotate the shaft 307 for one-tenth of a . 
complete revolution, and thus to advance the 
numeral wheel 3 l for one successive digit. 
At the conclusion of such axial movement to 

ward normal central position the shaft 32 again 
oscillates but this time in an anti-clockwise direc 
tion, so that the flnger 327 is rotated positively, 
due to the contact of the shaft 324 against the 
finger 333, into the position as seen in Figure 1 
in which the fingeris out of mesh with the pinion 
328. By the described operation, the numeral 
wheel 3 ? is advanced one unit. 

It is especially pointed out that if, When the 
shaft 32 rotates to mesh the finger 327 with the 
ten-tooth gear 328, such meshing is followed by 
an axial translation of the shaft 32 toward the 
right in Figure 2, then the numeral wheel is ad 
vanced in a positive direction. On the other hand, 
it, following the meshing of the finger 327 with 
the gear 328, the axial translation of the shaft 
32 is toward the left, as seen in Figure 2, then 
the direction of movement of the shaft 30T and 
the numeral wheel 3 is subtractive or negative. 
The control for the direction of axial movement 
of the finger 32T is described hereafter. 
Tens transfer mechanism for revolutions counter 
Now, foreach complete rotation of a lower order 

numeral wheel 3f of the revolutions counter, the 
numeral wheel of the next higher Order must be 
advanced one-tenth of a rotation. To this end 
the spool 328 which is arranged intermediate the 
lowest order and the next higher order, as seen 
in Figure 2, is not only provided at its left-hand 
end with a finger 827, but is also provided at its 
right-hand end with a flnger 336 Which is bent 
to be co-planar with finger 32T oflowest order and 
carries a projection 33T so that the parts are in 
contact when they bear the relationship illus 
trated in Figures 1 and 3. Thus, the spring 332 of 
the 'tens” order, for instance, as seen in Figure 
2, is effective to urge the finger 336, and particu 
larly its projection 337, into contact with the 
finger 327 of the "units” order. However, the 
spool 326 of the 'units” order cannot yield be 
cause its projection 333 is in contact with the 
shaft 324. When, however, the shaft 324 rotates 
about the axis of the shaft 32f, the finger 338, 
under theurgency of its spring 332, tends to follow 
the finger 327, but can only do so when the notch 
in the disc 329 (Figure 4) of the units order is in 
position therefore, which only occurs when the 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2,888,209 
or "0". Disc 329 is positioned in Figure 4 in its 
"9” position, i. e., it is conditioned for a positive 
transfer and the notch is in one of its passing po 
sitions forfinger 336. 

If the notch is out of its passing position for the 
particular sign character of the registration being 
performed, i. e., when no tens carry has been de 
termined by the units order counter numeral 
wheels, the finger 336 cannot pass by the barrier 
of the disc, then the spool 326 cannot rotate about 
the axis of the shaft 32 and finger. 32T of the 
tens order is held in inactive position. Corre 
spondingly, due to the sinilar interlocking rela 
tionship of the remainder of the spools 326 for the 
higher Orders, ali such higher order spools are 
maintained stationary. But on the other hand, 
if the tens-Carrying notch in the disc 329 of the 
units Order, for example, is in position to permit 
passage df the finger 336, associated therewith, 
during a positive registration as shown in Figure 
4 then such finger rotates along with the finger 
327 of the units order and causes a corresponding 
rotation of the spool 326. As a result, the flnger 
327 of the tens order is effective on the gear 328 
and the shaft 307 of thenext higher ortensorder 

.in the revolutions counter to rotate Such shaft 
through one-tenth of a rotation during return of 
the fingertoits central position and thereby effect 
the tens-carrying operation. 

Operation of revolutions counter actuator 
The rotary oscillation of the shaft 32 is pro 

duced in synchronism with the rotation of the 
shaft 83. At the end of the shaft 83 which pro 
jects through the frame plate 8 there is mounted 
an eccentric 341 (Figure 10) against Which bears 
a follower 342 projecting from one arm 343 ot a 
bell crank generally designated 344 and pivoted as 
at 346 on the plate 8. A. coil spring 34T is an 
chored to the plate 8 at one end by a pin 348 
and at the other end is connected to a pin 349 
on the arm 343, The bell crank is likewise pro 
vided With an arm 35? Which is forked to engage 
a pin 352 on a crank 353 mounted on the opposite 
side of the plate 8 and fastened on the shaft 32. 
The pin 352 projects through an aperture 354. 
Thus, for each complete rotation of the shaft 83 
the bell crank 344 is oscillated about the pivot 
346 and through the crank 353 causes a com 
parable complete oscillation of the shaft 32. The 
timing of the oscillation of actuator finger 327 
by cam follower 342 is illustrated in the timing 
diagram shown in Figure 13 by the line marked 
"Travel of 342.” Thus, at the beginning of a 
cycle of operation, the rocking movement offinger 
327 starts but it is inefective until the finger 327 
meshes with gear 328. This meshing Occurs about 
80' after the beginning of the cycle and the parts 
continue meshed until about 80' before the end of 
the cycle. Thus, the first 80' to the cycle is effec 
tively idle insofar as engagement of the flnger 327 
with the gear 328 is concerned, and during this 
time an axial translation of the actuator finger 
32T can occur. As explained later, during the time 
the finger 32T is engaged with the gear 328, a 
return axial movement of the actuator finger is 
efected to cause entry of a count in the counter. 
The longitudinal or axial translation of the 

shaft 32 is provided by a mechanism especialv 
llustrated in Figures 11 and 12. On the shaft 83 
is mounted a cam drum 356 having a pair of 
grooves 35T and 358 cut therein. These Cam 

| grooves are of identical ontourbut are polarlyor 
angularly spaced from each other. In order to 

units order counter numeral wheels stands at t9 ' change the phase relationship of the axial move 
  





6 
a negative registration on the counter. If this 
relationship, due to the setting of the lever 786, is 
maintained when the plus key 40 is depressed, 
however, the slide 443 will then be translated 
toward the left in Figure 8 and the shaft 387 Will 
be turned in an anti-clockwise direction, giving a, 
positive registration on the revolutions counter. 
On the other hand, if the lever 786 is positioned 
rearwardly as shown in Figure 8 so that the pin 
823 is in engagement with the notch 8 T, depres 
sion of the minus key 402 will still translate the 
slide 443 to the right in Figure 8, which, however, 
instead of producing a clockwise rotation of the 
shaft 387, as before, will produce an anti-clock 
wise rotation thereof, so that a positive registra 
tion Will be effected. Correspondingly, with this 
setting of the lever 786, depression of the plus key 
40 will produce a translation toward the left in 
Figure 8 of the slide 443, and Will cause a clock 
wise rotation of the shaft 387, so that a negative 
registration will be effected. Thus, for either 
positive or negative registration on the accumu 
lator, values can be entered into the revolutions 
counter in either a positive or negative sense in 
accordance with the position of the lever 786. 

I clain: 
1. In a calculating machine, a, revolutions 

counter Comprising a row of numeral wheels, each 
numeral wheel being operatively connected to a 
gear, the axes of rotation of said gears being dis 
posed parallel in the sameplane, a cyclically oper 
able actuator for said counter mounted for axial 
reciprocation and for oscillation about its axis, 
the axis of said actuator being disposed trans 
versely with respect to said axes of rotation of 
said counter gears, a unidirectionally rotatable 
driving element, and means for driving said actu 
ator from said element including selectively con 
trollable means for imparting axial reciprocation 
thereto in one direction or the opposite to effect 
rotation of said counter gears additively or Sub 
tractively, and including means for imparting os 
cillation to said actuator about its axis to effect 
movement thereof into and Out of engagement 
with said counter gears. A 

2. In a calculating mächine, a revolutions 
counter comprising a series of numeral wheels, 
each numeral wheel having a gear for receiving 
increments of movement and a disc mounted for 
movement with saidgear, said disc having anotch 
therein, and an actuator for said revolutions 
Counter, means mounting said actuator for both 
axial movement and oscillation about its axis, 
the axis of said actuator being disposed trans 
versely to the axes of rotation of said gears, 
means for operating said actuator including se 
lectively controllable means for imparting axial 
reciprocation thereto in one direction or the op 
posite to effect rotation of said numeral wheel 
gears additively or subtractively and including 
means for imparting oscillation to said actuator 
about its axis to effect movement thereofinto and 
out of engagement with said gears, said actuator 
having a tOoth in the loWest order for actuating 
the gear opposite thereto upon operation of said 
actuator, a series of transfer elements mounted 
On sald actuator for reciprocation therewith and 
individually urged resiliently to oscillate there 
with, each of said elements having a finger Coop 
erating With one of said discs and blocked there 
by except during a transfer operation, each of 
said elements also having a tooth cooperating 
with the gear in the next higher order, the said 
notches in said discs being disposed so that in 
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2,388,209 
additive actuation of said counter upon initial 
oscillation of said actuator a finger enters the 
notch of its associated disc when the numeral 
wheel stands at '9' to permit the transfer tooth 
in the next order to engage its gear and so that 
in negative actuation of said counter upon initial 
oscillation of said actuator a finger enters the 
notch of its associated disc when the numeral 
wheel stands at '0”, and means effective upon 
blocking of an element of lower order by the as 
sociated disc for restraining the similar elements 
of higher Order, 

3. In a calculating machine, a revolutions 
counter comprising a series of numeral wheels, 
each numeral wheel having a gear for receiving 
increments of movement and a disc mounted for 
movement with said gear, said disc having a 
notch therein, and an actuator for said revolu 
tions counter, means mounting said actuator for 
both axial movement and oscillation about its 
axis, the axis of said actuator being disposed 
transversely to the axes of rotation of said gears, 
means for operating said actuator including se 
lectively controllable means for imparting axial 
reciprocation thereto in one direction or the op 
posite to effect rotation of said numeral wheel 
gears additively or subtractively and including 
means for imparting oscillation to said actuator 
about its axis to effect movement thereof into 
and out of engagement with said gears, said actu 
ator having a tooth in the lowest order for actu 
ating the gear opposite thereto upon operation 
of said actuator, a series of transfer elements 
mounted on said actuator for reciprocation there 
with and individuallyurged resiliently to oscillate 
therewith, each of said elements having a finger 
cooperating with one of said discs and blocked 
thereby except during a transfer operation, each 
of said elements also having a tooth cooperating 
With the gear in the next higher order, the Said 
notches in said discs being disposed so that in 
additive actuation of said counter upon initial 
oscillation of said actuator a finger enters the 
notch of its associated disc when the numeral 
wheel stands at "9” to permit the transfer tooth 
in the next order to engage its gear'and So that 
in negative actuation of said counter upon initial 
oscillation of Said actuator a finger enters the 
notch of its associated disc when the numeral 
Wheel stands at "0,” said transfer elements hav 
ing an interlocking connection whereby blocking 
of an element of lower order by the associated 
disc will restrain all similar elements of higher 
Order, 

4. In a calculating machine, a, revolutions 
counter comprising a series of numeral wheels, 
each numeral wheel having a gear for receiving 
increments of movement and a disc mounted for 
movement with said gear, said disc having a 
notch therein, a cyclically operable first tooth for 
engaging one of said gears opposite thereto to 
advance the associated numeral wheel one step 
for each tooth cycle, transfer means for said 
counter, comprising a series of transfer elements 
mounted on a cyclically operable actuator, 
means mounting said actuator for both axial 
movement and oscillation about its askis, the axis 
of said actuator being disposed transversely to 
the axes of rotation of said gears, said transfer 
elements being mounted on said actuator for 
reciprocation therewith and individually urged 
resiliently to oscillate therewith, each of saidele 
ments having a finger cooperating with one of 
said discs and a tooth cooperating with the gear 
in the next higher order, the tooth of an element 
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being restrained from engaging the associated 
gear when the flnger of said element is blocked 
by the disc in the next lower order except when a 
transfer is to take place when upon initial oscl 
lation of the actuator the finger enters the notch 
of the lower order disc permitting the transfer 
tooth to be positioned to engage the higher order 
gearso that upon axial reciprocation of the actu 
ator the numeral wheel in the higher order is 
moved one step to efect the transfer, means ef 
fective upon blocking of an element of lower or 
der by the associated disc forrestraining the sim 
ilar elements of higher order, and means for op 
erating said actuator and for operating said first 
tooth to advance the associated numeral Wheel 
one step after all unrestrained transfer element 
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7 
with and individually urged resiliently to oscl 
late therewith, each of sald elements having a 
finger cOOperating with one of sald discs and a 
tooth cooperating with the gear in the next high 
er Order, the said notches in said discs being dis 
posed so that in additive actuation of said coun 
ter upon initial Oscillation of said actuator a fin 
ger enters the notch of its associated disc When 
the numeral wheel stands at "9” to permit the 
transfer tooth in the next order to engage its 
gear and so that in negative actuation of said 
counter upon initial oscillation of said actuator 

, a flnger enters the notch of its associated disc 
5 

teeth are positioned to engage their respectively 
associated gears, 

5, In a calculating machine, a revolutions 
counter comprising a series of numeral wheels, 
each numeral wheel having a gear for receiving 
increments Of movement and a disc mounted for 
movement with said gear, said disc having a 
notch therein, and an actuator for said revolu 
tions counter, means mounting said actuator for 
both axial movement and oscillation about its 
axis, the axis of said actuator being disposed 
transversely to the axes of rotation of Said gears, 
means for operating said actuator including se 
lectively controllable means for imparting axial 
reciprocation thereto in one direction or the op 
posite to effect rotation of said numeral wheel 
gears additively or subtractively and including 
means for imparting oscillatilon to said actuator 
about its axis to efect movement thereof into 
and out of engagement with said gears,..said ac 
tuator having a tooth in the lowest Order for ac 
tuating the gear opposite thereto upon operation 
of said actuator, a series of transfer elements 
mounted on sald actuator for reciprocation there 
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When the numeral wheel stands at "0,” said 
transfer elements having an interlocking connec 
tion Whereby blocking of an element of lower or 
der by the associated disc will restrain all simi 
lar elements of higher Order, and the lowermost 
transfer element having a similar interlocking 
connection with said tooth. 

6. In a calculating machine, a revolutions 
counterconprisingarow of numeral wheels, each 
numeral wheel being operatively connected to a 
gear, the axes of rotation of said gears being dis 
posed parallel in the same plane, a cyclically op. 
erable actuator adapted to actuate said counter 
additively or subtractively, means mounting said 
actuator for axial reciprocation and for oscilla. 
tion about its axis, the axis of sald actuator be 
ing disposed transversely with respect to said 
axes of rotation of said counter gears, cyclically 
operable means for controlling engagement of 
said actuator with said gears by oscillating said 
actuator about its axis, means for controlling ac 
tuation of said counter gears by said actuator 
by reciprocating said actuator, and selectively op 
erable means for controlling the direction of re 
ciprocation to determine additive or subtractive registration. 
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