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UNITED STATES PATENT OFFICE 

2,366,431 
ACTUATING MECHANISM FOR, CALCUAT 

ING MACH NES 

Robert E. Boyden, Berkeley, Calif., assignor to 
Marchant Calculating Machine Company, a 

Patented Jan. 2, 1945 

corporation of California 
Application July 15, 1940, Serial No. 345,516 

11. Claims. (CI. 235-79) 
The present invention relates to improvements 

in calculating machines, and relates particularly 
to differential actuating mechanism for the ac 
cumulator register of such machines. The present improvements are disclosed as em- 5 tuator drive unit, as viewed from the right, show 
bodied in the commercially known "Marchant' ing the gears which drive the pinion rods, and 
calculating machine described in the Avery pat- the means for locking the parts in alignment; 
ent application Serial Number 84,927, filed June Figure 6 is a right side view, in detail, of the 
12, 1936, and since matured into Patent 2,271,- mechanism for rocking a shaft which controls 
240, issued on January 27, 1942, to which refer- 10 certain locking pawls; 
ence may be had for a complete disclosure to re- Figure 7 is a schematic view showing the rela 
lated mechanisms not specifically disclosed tion of the various units to the driving means; 
herein; it being noted that reference numerals Figure 8 is a fragmentary schematic view of 
corresponding to those appearing in said patent . , the pinion rods showing how the driving sections 
are applied to all corresponding parts shown but 15 of these pinion rods are staggered to prevent in 
not specifically described herein. terference; and 

In the calculating machine disclosed in the Figure 9 is a right side view, partly in section, 
aforesaid patent, the value to be entered into of a modified form of the selection mechanism 
the accumulator is set into the machine by de- and differential actuating mechanism. 
pressing selected numeral keys of the keyboard, 20 The machine is provided with a keyboard, de 
and when the machine begins to operate, the scribed in the aforesaid Avery patent, compris 
differential actuating mechanism is power set ing keys 00 (Figure 1) which are normally 
under control of the depressed keys before the maintained in raised position by spring 02. 
actuating cycle starts. In the machine embody- When any key is depressed, the bottom of its 
ing the improvements herein disclosed, however, 25 stem 03 moves a bar 20 laterally a given 
the differential actuating mechanism is directly amount depending upon the value of the key de 
set by depressing the keyboard keys, thereby pressed. This imparts a proportionate move 
eliminating a great many parts and simplifying ment to a stud 63 to which bar 20 is connected, 
the mechanism without sacrificing any of the ad- and rocks a segmental lever 32 about a shaft 37. 
vantageous features of the machine. 80 Through a segment 38 and pinion 145 a check 
A primary.Qbject of the invention is the provi- dial 40 is thus rotated about its shaft 4, there 

SO of a differential actuating mechanism for by indicating the value of the key depressed. 
machines of the class described, which ls adapt- One such segmental lever 32 is provided in 
ed for economical commercial production, and each decimal order of the machine and on a 
E.R.E.E. Nota, 35 rearwardly extending arm thereof is formed 

tial y gear segment f2, will he, E. 
. y - gear f3 freely mounted on a shaft 4. Oute 

vid i.e.G.E. f E. for rotation with each gear 3 is a Selection sec 
chines of the class described, which may be di- 40 5, on which is mounted a planetary gear 
rectly set by the depression of the keys of the 16, so that when the segmental lever 32 is rocked 
keyboard, but which will retain the important counter-clockwise the gear 13, and sector is rock 
advantageous features of the mechanism upon clockwise about shaft until gear 6 is aligned 
which it is an improvement. 45 with one of a series of transversely disposed pin 
A more specific object of the invention is the 

provision of a key set differential actuating 
mechanism of the class described which may be 
set by the keys with a minimum of effort on the 
part of the operator. 
Other objects will appear during the follow 

ing detailed description of a preferred form of 
the invention, reference being made to the ac 
companying drawings forming a part of this 
specification, in which: 

Figure 1 is a longitudinal sectional view of the 
value selecting and differential actuating mech 
anisms, as viewed from the right; 

Figure 2 is a detailed sectional view of the 
means for locking the regitser drive gears in a 
centralized position, as viewed from the right; 
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Figure 3 is a detailed sectional view of the 
means for locking the value selecting mechanism, 
as viewed from the right; 

Figures 4 and 5 are sectional views of the ac 

ion rods to 9. 
As shown in Figure 1, the pinion rods f to 9 

are in their normal position, out of the path of 
movement of gear 6, so that if the number '1' 
key too is depressed, the gear 6 will be aligned 
with the pinion rod l; depression of the number 
'2' key will align gear 6 with pinion rod 2, and 
so on up to the number '9' key OO which, when 
depressed, aligns gear 6 with the pinion rod 
9. Thus, the selecting mechanism sets the actu 
ating mechanism to effect entry of a selected 
value into the accumulator. 
Means are provided to lock the selecting mech 

anism in set position so that even though the 
depressed key is inadvertently released or an 
other key is depressed during a calculation, the 

  



2 2,366,483. 
Selection. Will remain fixed until the actuation 
is completed. 

In each order of the machine, and keyed to a 
shaft 29, is a can 40 (Figure 3) which is in the 
plane of tips 4 and 42 of a pawl 45, one of 
which is also provided in each order and each 
Of which has a lateral extension 46 formed on 
the downwardly extending arm thereof. When 
shaft 29 is rocked clockwise, as hereinafter de 
Scribed, the cam C engages the tip 4 and rocks 
the pawl 45 counter-clockwise until the lateral 
extension 6 seats between the teeth 9 of the 
Selection Sector 5, thus locking the selecting 
mechanism. 
Each end of pinion rods to 9 (Figure 1) is 

turned down to form bearings adjacent the 
opposite ends thereof which are received in cam 
slots 2 in two end plates 20 rockable about shaft 
it as a center. Parts of the pinion rods 4 and 
5 are shown as cut away in Figure 1, to make 
it clear that when the plate 20 is rocked clock 
Wise, the edges of the slots 2 cam the pinion 
rods to 9 radially toward shaft i4, said rods 
being guided in their movement by radial slots 
8 in a stationary plate 9. In this manner 
One of the pinion rods is enmeshed with each 
of the Set, gears 6 and a driving connection is 
established to a gear 30 in each order, through 
Sun gears 2 in each order, which are rotat 
ably mounted on shaft 4, and mesh with gears 
28 rotatable on a shaft 29 and Secured to the 
respective drive gears 30. 
The rocking of plate 20 for this purpose is ef 

fected concurrently with the lowering and rais 
ing of the dipping carriage which supports the 
accumulator, and since the mechanism for effect 
ing such movements of the dipping carriage is de 
scribed in detail in the aforesaid Avery patent, 
no detailed description thereof need be given 
here. In general, the dipping carriage comprises 
a series of plates 266 pivotally mounted on a 
shaft 262 fixed in the carriage, and connected at 
their opposite end by a bail 269. Cross shafts 
supported in the plates 266 carry the accumula 
tor register mechanism comprising numeral 
wheels 279 with their drive gears 273 which mesh 
with intermediate drive gears 2 adapted to 
mesh with gears 30 of the actuating mechanism 
when plates 266 are rocked clockwise about shaft 
262. 

Bail 269 is engaged by rollers 568 mounted on 
carriage dipping links 566 which are guided for 
vertical movement by studs 56 and reciprocated 
by the mechanisms described in detail in the 
aforesaid Avery patent, to enmesh gears 27 and 
30 in each order before the actuating mechanism 
is operated, and to demesh said gears after the 
actuating mechanism has been arrested. For the 
purpose of effecting the above described radial 
movements of the pinion rods to 9 concurrently 
with the dipping and raising of the dipping car 
riage, a cross shaft 23, is extended between the 
links 566 which are disposed adjacent opposite 
sides of the machine, and a slot 22 in each plate 
20 embraces said shaft. the arrangement being 
such that when gears 27 are moved into mesh 
with gears 30, the pinions rods to 9 will be 
moved radially toward shaft 4, and vice versa. 
Cyclically operated means are provided to ro 

tate the several pinion rods to 9, inclusive, dif 
ferent amounts during each cycle, whereby entry 
of values from 1 to 9 may be effected. Obviously 
a great many systems of gear ratios can be de 
vised, but the one found most readily adaptable 
to the Marchant' calculating machine is illus 
trated in Figures 4, 5, and 7. 
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Mounted on the pinion rod is a twenty tooth 
gear 66 which is connected to the eight tooth 
pinion rod 4 by an idler 56, the ratio being 
such that for each quarter turn of rod 4, the 
ten tooth rod will rotate an angular distance 
of one tooth. 
The pinion rod 2 has ten teeth and is connected 

to the eight tooth pinion rod by an idler 6, 
the ratio being Such that for each quarter turn 
of rod 4, rod 2 will rotate an angular distance 
of two teeth. 
Mounted on the pinion rod 3 is a twenty tooth 

gear 67 which is connected to a twenty-four 
tooth gear 52 on rod 4 by an idler 5, the ratio 
being such that for each quarter turn of rod 4, 
the ten tooth rod 3 will rotate an angular dis 
tance of three teeth. 
Mounted on the pinion rod 4 is a twenty 

tooth gear 68 which is connected to a thirty 
two tooth gear 55 on rod f4 by an idler 62, the 
ratio being such that for each quarter turn of 
rod 4, the ten tooth rod 4 will rotate an angular 
distance of four teeth. 
Mounted on the pinion rod 5 is an eighteen 

tooth gear 69 which is connected to a thirty-six 
tooth gear 53 on rod 4 by an idler 58, the ratio 
being such that for each quarter turn of rod 4, 
the ten tooth rod 5 will rotate an angular dis 
tance of five teeth. 
The pinion rod 6 has ten teeth and is connect 

ed to the twenty-four tooth gear 52 on rod 4 by 
an idler 63, the ratio being such that for each 
quarter turn of rod 4 the ten tooth rod 6 will 
rotate an angular distance of six teeth. 
The pinion rod T has ten teeth and is connect 

ed to a twenty-eight tooth gear 54 on rod 4 by 
an ider 59, the ratio being such that for each 
quarter turn of rod 4, rod T will rotate an an 
gular distance of Seven teeth. 
The pinion rod 8 has ten teeth and is connect 

ed to the thirty-two tooth gear 55 on shaft 4 by 
an idler 64, the ratio being such that for each 
quarter turn of the rod 4, rod 8 will rotate an 
angular distance of eight teeth, 
The pinion rod 9 has ten teeth, and is connect 

ed to the thirty-six tooth gear 53 on rod 4 by 
an idler 60, the ratio being such that for each 
quarter turn of rod 4, rod 9 will rotate an an 
guilar distance of nine teeth. 
This may be tabularly summarized as follows: 

Table 

Selected value--- 1 2 3 4 5 6 8 9 
Number of teeth 

pinion rod is 
driven.-------- 2 3 4 5 6 8 9 

Number of teeth 
in drive gear on 
shaft 14------ 

Number of teeth 
advanced in one 
cycle (4 turn 
of shaft i4). 2 2 6, 8 9 6 8 9 

Number of teeth 
in driven gear 
on pinion rid 20 10 20 20 18 10 10 10 10 
The gears shown in Figures 4 and 5 are Sep 

arated into two figures to clarify the showing. 
The true lateral arrangement, however, is rep 
resented schematically in Figure 7, in which it 
may be seen that the drive starts with the notor 
640, extends through the coulling 62, slip 
clutch 644, pinion 645, compound idlers 646 and 
64 through gears 362, 650, and 45 to the main 
clutch 428 which makes a half rotation for each 
cycle and thence to shaft 49, reverse clutch 50, 
and gear 50, as described more completely in the 
aforesaid Avery patent. Meshing with the gear 
so is another gear 5, having twice the number 

8 8 24, 32 36 24 28 32 36 
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of teeth, which is splined to a pinion rod 4 serv 
ing as a driving pinion and shaft for the drive 
unit, and making a quarter turn for each cycle of 
operation of the main clutch 428. 
The operation of the actuating mechanism by 

main clutch 428 is effected in the manner de 
Scribed in detail in the aforesaid Avery patent 
and need not be described herein. 
After the actuating cycle has terminated the 

pinion rods to 9 are moved outwardly so the 
gear 6 may be revolved to a new selection, and 
the gears 2 are raised so the carriage may be 
shifted laterally or the numeral wheels 29 
turned to zero. This is accomplished by the 
mechanism described in detail in the aforesaid 
Avery patent which releases the latches restrain 
ing links 566 (Figure 1) and allows the springs 
569 to raise the links 566 and return all parts to 
the position shown in this figure. 
To release the selection levers 5 after actua- : 

tion is terminated. So that a new Setting can be 
made, shaft 29 is returned to the position shown 
in Figure 3, and during its movement cam 40 
engages the tip 42 of each lever 45 and rocks 
said lever and its tip 46 clockwise about shaft 82 
and clear of the teeth of the selection levers 5. 
To hold gears 27 and 30, pinion rods to 9, 

and the drive train in correct alignment, addi 
tional pawls and locking devices are provided. 
Gears 2 (Figure 1) are normally held by 

pawls 39 releasable by dipping of the dipping 
carriage, as described in the aforesaid Avery pat 
ent. Thus the gears 2 in the carriage are 
held in proper alignment until they are engaged 
with gears 30. 
Adjacent each gear 30 and keyed to shaft 29 

is a second cam 70 (Figure 2) which lies in the 
plane of a pawl 7 f, freely rockable on the adja 
cent shaft 4. When cam TO is in its normal po 
sition, as shown, it holds the nose 72 of pawl 

between the teeth of gear 30 to retain gears 
30, 28. 27, and 6 in correct alignment, whereby 
gear f6 is held in correct position to mesh with 
the pinion rods to 9. The nose 73 of pawl 7 
extends circumferentially of cam. O so that it 
will be held by cam 70 until the very last part 
of the movement of shaft 29, so that the gears 
27 may be partly enmeshed with gears 30 be 
fore the latter is released by pawl 7 f. 
Means are provided to lock pawls 7 in engage 
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ment with their gears 30 in all orders in which 
no key 00 is depressed. Each of the selection 
sectors 5 is provided with a stud on which gears 
6 rotate and this stud is provided with an ex 

tension 74 (Figures 1 and 2) which is held in : 
the position shown in Figure 2 by spring 64 
when no key OO in its order is depressed. Ex 
tension 74 (Figure 1) presses against pawl 7 f 
holding it in engagement with gear 30 during 
the rocking of shaft 29 which, by finally engag 
ing lateral extension 46 of lever 45 with the same 
Selection sector 5, holds the latter locked in 
zero position and thus holds extension 14 locked 
against pawl 7 in engagement with gear 30. 
Means are also provided to align pinion rods 

f to 9 for engagement with gears 6 and the 
idler gears 56 to 64 of the drive unit. In Fig 
ures 4 and 5 the parts are shown in their oper 
ative position. After operation of the actuat 
ing mechanism is completed, however, the pin 
ion rods are moved radially outwardly from shaft 
4 and one is shown in its outward position by 

the dotted outline 8a (Figure 5). 
plate 76 is provided with nine pairs of extensions 
l, one of which lies in the path of such radial 
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movement of each pinion rod so that when said 
rods are moved outwardly, a tooth of each is en 
gaged between the tips of a pair of the exten 
sions 77 before it is entirely free from its respec 
tive idler, and is thus retained in correct align 
ment until again enmeshed with the idlers. 56 to 
64 and planetary gear 6 (Figure 2). 
Means are also provided to align and lock and 

unlock the drive unit prior and subsequent to the 
actuating cycle. Shaft 29 is shown in Figure 5 
in the position it assumes during the actuating 
cycle, having been rocked clockwise approxi 
mately 90° from the position in which it is shown 
in Figures 2 and 3, to allow the pawl 80 to be 
rocked clockwise away from the gear 55 and thus 
allow the drive unit shown in Figures 4 and 5 to 
Operate. After the actuating cycle, however, the 
shaft 29 is rocked counter-clockwise to the po 
sition in which it is shown in Figures 2 and 3, 
and the cam 8 then rocks a pawl 80 counter 
clockwise about a shaft 82 until the nose 83 en 
gages between the teeth of gear 55 and locks 
the entire unit, including the idlers 56 to 64, in 
alignment. 
The mechanism for effecting the rocking move 

ments of shaft 29, heretofore described, com 
prises a lever 25 (Figure 6) rockable on shaft 
225 by a cam 35 on the setting clutch shaft 43 f, 
and provided with a gear segment 226 formed 
on an arm thereof, so that upon each cyclic op 
eration (half rotation) of shaft 43 f, lever 25 will 
be rocked clockwise. 

Lever 25 operates shaft 29 by means compris 
ing meshed gears 36 and 37, the latter of which 
is (Figure 6) fixed to shaft 29 so that upon clock 
wise movement of lever 2, shaft 29 will be rocked 
clockwise approximately 90°. 
The can 35 is proportioned so that this move. 

ment Will be divided into two parts: i. e., a slight 
clockwise movement of shaft 29, sufficient to ef 
fect engagement of the selection lock Will be ef 
fected when the shaft 43 commences to rotate 
counter-clockwise; then shaft 29 will remain sta 
tionary until shaft 43 has nearly completed its 

5 cycle, and finally, a further clockwise movement 
of shaft 29, sufficient to disengage the pawls of 
gears 30 and the drive unit lock pawl, will be 
effected during the last part of the cycle of 
shaft 43. 
The shaft 29 is held in the position to which 

it is moved in this manner by a latch 575d which 
corresponds in construction and mode of oper 
ation to the carriage latch 575 (Figure 1) being 
pivotally mounted on the same shaft 576 and 
adapted to be rocked to release the lever 25 by 
an arm 539a fixed to the same shaft 58 to 
which the releasing arm 539 for the carriage 
latch is fixed and provided with a similar ear 
583a for engaging an extension of the latch 57.5a. 
A spring 579a maintains the latch 575a in posi 
tion to engage an ear 2.5a on lever 25 and pre 
vent Counter-clockwise movement of said lever 
until latch 575a is released by the rocking of 
shaft 58. 
A spring 38 tensioned between the lever 25 

and the machine frame tends to rock the shaft 
29 counter-clockwise, and the above described 
movements of shaft 29 will therefore take place 
in reverse direction when the latch 575a is 
released. 
As hereinbefore described, shaft 29 carries 

three kinds of cams for actuating separate pawl 
ing devices; cams 40 (Figure 3) for actuating 

, the pawls for locking selection sectors 5; cams 
70 (Figure 2) for actuating the pawls for locking 
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gears 3; and a cairn 3 (Figure 5) for actuating 
the pawl 2 for locking the drive unit. It is in 
portant that these pawling devices operate in a 
predetermined Sequence, especially after termi 
nation of an actuating cycle, So as to take back 
lash out of the gear trainS in a predeter:lined 
direction, and this may be taken care of by prope: 
proportioning of these catas. 
At the teriination of an operation of the actu 

ating mechanisin, the pawl 3 is first actuated to 
align and lock gear 55; then pawls 3 aire actus 
ated to align and lock geai's 3; and finally pawls 
3 8 are released so that, they will engage and 
align gears & S. in this Way the jacklash is 
taken out in one direction. After this is done, 
eyers 33 are actuated to unlock the selecting 
rechanisri. 

For this purpose, the carns 3, 0, and 8 are sc 
proportioned that can (Figure 5) will engage 
and rock pawl 3 into engagement with gear 55 
during the very first part of the counter-ciccK 
wise novement of shaft 29, before cans it have 
engaged pawis i and before the dipping carriage 
has begun to rise, rising of the carriage ceing 
crevented after release of atches 55 by the 
presence of the high portion of can 596. (Fig 
ure ) cetween the arm 59 and the shaft 535, as 
described in the aforesaid Avery patent. Cans 
3 are so groportioned as to engage and rock 

pawls into engagement with gears 3 during. 
the very next part of this rocking movement of 
shaft 29, after pawl 30 has engaged gear 55, but 
still before the dipping carriage has begun to rise. 
Thereaftes the can 596 rotates Sufficiently to 
allow the dipping carriage to rise sufficiently to 
permit engagement of said pawls 39 with gears 
2: , and during the last part of the movement of 
shaft; 28 caias E. rock levels 5 to unlock the 
selection sectors 5. 
When the dipping carriage is again lowered, 

the operation of these parts of course takes place 
in the reve;rse order, and it will be noted that 
since the selection lock 45 is made effective during 
the very first part of the cycle of shaft 43, the 
planetary gears 6 will be definitely and properly 
aligned before the pinion rods to 9 are noyed 
into snesh with them. 

i?odified emitodimeni 
As shown in the alternative construction illus 

trated in 3igure 9, the pinion rods may be mount 
ed on fixed axes and the selection made by roiling 
each planetary gear over the pinion rods to a 
position in which it is enmeshed with a pinion rod 
corresponding to the key depressed. Each pinion 
rod is rotated a whole number of teeth during 
each actuating cycle, and therefore always StopS 
with a tooth in correct alignment to form a Com 
posite internal rack composed of the inwardly 
protruding teeth of the entire series of pinion 
rods. Each planetary gear can thus rotate on its 
own axis as it revolves out of mesh with One pin 
ion rod and into mesh with the next. 
The selection mechanism shown in Figure 9 is 

generically the same as that in the first embodi 
ment, and comprises, in each order, ten equally 
spaced keys OO consecutively numbered 0 to 9, 
the stems O3 of which overlie a selection bar 33 
which is differentially positioned longitudinally 
upon depression of a key. The notches 3 are 
so spaced in the embodiment illustrated in Fig 
ure 9, however, that if a number 1, 2, 3, or 4 key 

20 is depressed, the bar 33 is moved 1, 2, 3, or 4 
increments respectively to the right from the 
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in umber 5, 6, 7, 8, or 9 key is depressed, the bar 
333 is noved 1, 2, 3, 4, or 5 increments, respec 
tively, to the left. 
These rightward Crieftward movement.S of bar 

.33 effect clockwise or counter-clockwise rocking 
of the segmental lever 20 freely mounted on 
shaft i3 and provided with a segment 2 which 
lineshes with the pinion 45. A check dial 22 is 
made integral with said pinion and is rotated 
therewith on shaft 4 to indicate to the operator 
the value of the key O. depressed. 

Segmental lever 2fO is provided with a second 
segment 2 f3 enmeshed with a third segment 24 
which is rockably mounted on shaft 25. Mount 
ed for rotation with segment 2F4 is a plate 26 on 
which are provided planetary gears 28 and 219, 
and a planetary idler 220. 
Ten pinion rods 200 to 2C9, inclusive, are lo 

cated arcuately about shaft 25, the last digit 
of the reference numerals 200 to 209 indicating 
the angular advance of each of these Shafts dur 
ing an actuating cycle; i. e., shaft 200 is sta 
tionary, pinion rod 20 rotates one tooth per ac 
tuating cycle, pinion rod 202 two teeth, etcetera 
A sun gear 22 mounted on shaft 25, meshes 
with planetary gear 220 and has a pitch radius 
equal to half the radius of an arc drawn tangent 
to the pitch circle of gears 28 and 20 to 209; 
and furthermore, planetary gears 23 and 2 
constitute a two-to-one compound ratio. From 
this it will be seen that when the planetary gear 
28 revolves about shaft 25, this movement is 
compensated by rotation on its own axis in the 
opposite direction, and can be traced as foll 
iOWS: if a number 5 to number 9 key is depressed, 
the plate 26 is rocked counter-clockwise, the 
gear 220 is rotated counter-clockwise as it re 
volves about sun gear 22, and gears 28 and 
29 rotate clockwise as they revolve about shaft 
25 in a counter-clockwise direction. 

Pawling devices substantially similar to those 
illustrated and described in connection with the 
first described embodiment are provided but not 
shown in Figure 9. Selection locking is effected 
by a lever 23 pivotally mounted on a shaft 232 
and provided with a roller 233 adapted to enter 
aligning notches 234 on the selection sector 26 
when the lever 23 is rocked, against the tension 
of Spring 235, by a roller 23 a on lever 57 0. 

he pinion rods 20 to 209 are driven amounts 
proportional to the digits 1 to 9 by a suitable 
unit fundamentally the same as that shown in 
Figures 4 and 5 of the first embodiment. The 
drive is transmitted from the pinion rods through 
gears 28, 29, 220, 22, to compound idlers 222, 
223, which drive the accumulator register in the 
Sanhe manner as described in the aforementioned 
Avery patent, the gear 223 corresponding to the 
gear 89 of Said patent. 
As described in the aforesaid Avery patent, the 

keys 00 are released during a setting clutch 
cycle. Therefore, means are provided to return 
said segmental lever 20 and plate 26 to a zero 
position after actuation is completed. As de 
scribed hereinbefore, the selection lock is re 
leased after termination of the operation of the 
actuating mechanism. A spring 50, tensioned 
between a stud 52 attached to the segmental 
lever 20 and a stationary stud 5?, tends to 
maintain stud 52 in alignment with shaft 37 
and stud 5, but when the bar 33 and lever 
20 have been moved only one or two increments 
in either direction the effect of spring 50 is not 
sufficient to insure return of the part to zero. 

zero position (as viewed in Figure 9), while if a 75 Therefore, a lever 55 is pivoted on shaft f8 and 
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provided with a stud 56 which is adapted to en 
gage the camming surfaces 57. A spring 58 is 
tensioned between stud 56 and 37 so that when 
the lever 2fO is rocked only slightly in either di 
rection, the spring 58 urges the stud 56 against 

t 

ber and movable thereby to any of a series of 
positions in which its center lies on a radius of 

one of the camming surfaces 5 to effect a re 
turn of the setting mechallism to Zero. 
To prevent stud 56 from restraining segmen 

tal lever 120 during the initial part of the set 
ting, the lock bar 7, as described in the afore 
said Avery patent, is moved rearwardly during 
the first part of the key depression, and in so 
doing engages the arm f S9, thereby rocking the 
lever 55 counter-clockwise to render the Seg 
mental lever 20 free from the restraint of stud 
56. 

O 

5 

The spacing of the pinion rods preferably is 
compressed to the extent shown in Figure 9 to 
minimize the movement of the planetary gear 
218 during setting, but Figure 8 shows that the 
driving parts of the pinion rods are staggered 
and very narrow, to avoid interference. Al 
though the parts 20, 202, 203, et cetera, are 
shown in this embodiment as pinion rods which 
are turned down in sections, it is obvious that 
they could be merely spur gears keyed to a shaft 
and located by spacers. 

Since other modifications in the embodiment 
disclosed herein will occur at once to those 
skilled in the art, the invention is not to be con 
sidered as restricted to the embodiments shown. 
and described except as required by the prior 
art and by the spirit of the appended claims. 

I claim: 1. In a calculating machine having Ordinally 
arranged registering mechanism, a Settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating Said registering mechanism, a Series of par 
allel shafts arranged with their axes intersecting 
a common circle, ordinally arranged gears on 
said shafts, cyclically operable means for driving 
said shafts in the same direction, each at a dif 
ferent rate, means for arresting Said driving 
means in full cycle position, means for connect 
ing any one of the ordinally arranged gears on 
Said shafts with a corresponding one of said ordi 
nally arranged actuating gears including ordinal 
ly arranged selection gears meshing with said 
actuating gears respectively and each orbitally 
movable about the rotational axis of one of said 
actuating gears at the center of the circle inter 
sected by the axis of said shafts into radial align 
ment Selectively with one of said ordinally ar 
ranged gears on Said shafts, and means for pre 
venting rotational movement of said actuating 
gears during orbital movement of said selection 
gearS. t 

2. In a calculating machine having ordinally 
arranged registering mechanism, a settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating said registering mechanism, a series of 
parallel shafts arranged with their axes inter 
Secting a common circle, ordinally arranged gears 
on Said shafts, cyclically operable means for driv 
ing said shafts in the same direction, each at a 
different rate, means for arresting said driving. 
means in full cycle position, and ordinally ar 
ranged means for connecting any one of said 
ordinally arranged gears. on said shafts with a 
corresponding one of said actuating gears includ 
ing, in each order, a selection member pivotally 
mounted centrally of said circle, an orbitally 
movable gear rotatably mounted on said mem 
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said circle intersecting the axis of one of said 
shafts, a central gear rotatably mounted cen 
trally of said circle, means for transmitting rota 
tional movement of Said orbitally movable gear 
through said central gear to one of Said actuat 
ing gears, and means for preventing rotational 
movement of said actuator gears during orbital 
movement of said Selection gears. 

3. In a calculating machine having ordinally 
arranged registering mechanism, a settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating said registering mechanism, a series of 
parallel shafts arranged with any three of their 
axes intersecting a common circle, Ordinally ar 
ranged gears on said shafts, cyclically operable 
means for driving said shafts in the same direc 
tion, each at a different rate, means for arrest 
ing Said driving means in full cycle position, 
means for connecting any one of said shafts with 
each of Said actuating gears including a mem 
ber in each order movable about the center of 
Said circle and selectively settable into driving 
engagement with a gear on any one of said 
shafts, and means for rendering said member 
ineffective to move said actuating gear upon 
movement of said member from a position to 
be driven by any one of said shaft gears to a 
position to be driven by any other of said shaft 
gearS. '. 
4. In a calculating machine having ordinally 

arranged registering mechanism, a settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating said registering mechanism, a series of par 
allel shafts arranged with their axes intersect 
ing a common circle, ordinally arranged gears on 
Said shafts, cyclically operable means for driv 
ing said shafts each at a different rate, ordinally 
arranged means for connecting any one of 
Said shafts with each of said actuating gears in 
cluding, in each order, a selection member piv 
otally mounted centrally of said circle, an orbital 
ly movable gear rotatably mounted on said mem 
ber and movable thereby in mesh with the gears 
On Said shafts to a series of positions, a central 
gear rotatively mounted centrally of said circle, 
means for transmitting rotational movement of 
said orbitally movable gear through said cen 
tral gear to one of said actuating gears, and 
means responsive to pivotal movement of said 
Selection member for compensating the rota 

53 tional movement of said orbitally movable gear effected by orbital movement thereof in mesh 
with the gears on said shafts to prevent trans 
mission of such rotational movement to said cen 
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tral gear. 
5. In a calculating machine having ordinally 

arranged registering mechanism, a settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating said registering nechanism, a series of par 
allel shafts arranged with their axes intersect 
ing a common circle, ordinally arranged 3eas O. 
Said shafts, cyclically operable means for driv 
ing said shafts each at a different rate, means 
for arresting said driving means in full cycle posi 
tion, and means for connecting any one of said 
Ordinally arranged gears on said shafts with a 
Corresponding one of said actuating gears in 
cluding ordinally arranged selection gearS each 
orbitally movable within the circle intersected by 
the axes of said shafts, and means for mov. 

  



S 
ing said shafts radially in respect to said Com 
imon circle to bring the ordinally arranged gears 
thereon into mesh with said Selection gears. 

6. In a calculating machine having ordinally 
arranged registering mechanism, a settable dif 
ferential actuating nechanism comprising, in 
combination; ordinally arranged gears for ac 
ilating said registering mechanism, a series of 
paralliei Shafts ai'i'anged with their axes inter 
secting a common circle, ordinally arranged gears 
on said shafts, cyclically operable means for driv 
ing Said Shaft.S each at a different rate, means 
for airiesting Said driving means in full cycle 
COSition, Ordinally airranged means for connect 
iing any One of said ordinally arranged gears 
On Said Shafts. With a corresponding one of said 
actuating gears including, in each order, a Selec 
tion inenber pivotally mounted centrally of Said 
cii'cie, an Orbitally movable gear rotatably mount 
ed Cin Said in ember and movable thereby to any 
of a Series of positions in which its center lies 
Gh a radius of Said circle intersecting the axis 
of Oile of Said shafts, and a central gear rotat 
ably mounted centrally of said circle and effec 
tive to transmit rotational movement of said 
Orbitally movable gear to one of said actuating 
gears; in eans for moving said shafts radially 
Yiith respect to said common circle to bring the 
ordinally arranged gears thereon into mesh with 
Said Orbitally movable gears. 

'. In a calculating machine having ordinarily 
arranged registering mechanism, a settable dif 
fei'ential actuating mechanism comprising, in 
combination; Ordinally arranged gears for actu 
ating Said registering mechanism, a series of par 
allel shafts arranged with their axes intersect 
ing a common circle, ordinally arranged gears on 
Said shafts, ineans for moving said shafts radial 
ly with respect to said common circle, cyclically 
Operable means for driving said shafts each at a 
different rate, means for arresting said driving 
means in full cycle position, means for connect 
ing any One of Said ordinally arranged gears on 
Said ShaftS With a corresponding one of said ac 
tuating gears including ordinally arranged selec 
tion gears each orbitally movable within the 
circle intersected by the axes of said shafts, and 
IleanS for first actuating the aforesaid means for 
Igoving said shafts radially of said circle to effect 
driving engagements between said ordinally ar 
ranged gears on Said shafts and said selection 
gears and for thereafter actuating the aforesaid 
Cyclically operable means for driving said shafts. 

8. In a calculating machine having ordinally 
arranged registering mechanism, a settable dif 
ferential actuating mechanism comprising, in 
combination; ordinally arranged gears for actu 
ating said registering mechanism, a series of par 
allel shafts arranged with their axes intersecting 
a common circle, ordinally arranged gears on 
Said Shafts, a plurality of fixed supporting plates 
for Said shafts having slots embracing said shafts 
a.ind extending radially of Said circle, a plurality 
of movable plates rockable about the center of 
Said circle and having slots embracing said shafts 
and extending angularly with respect to the slots 
in said fixed plates, cyclically operable means for 
driving said shafts each at a different rate, means 
for arresting said driving means in full cycle po 
Sition, means for connecting any one of said ordi 
naily arranged gears on said shafts with a corre 
Sponding one of Said actuating gears including 
ordinally arranged selection gears each orbitally 
movable within the circle intersected by the axes 
of said shafts, and means for first rocking said 
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movable plates to move said shafts radially of 
Said circle and effect driving engagements be 
tween Said ordinally arranged gears on said 
Shafts and Said Selection gears, and for there 
after actuating the cyclically operable means for 
driving Said shafts. 

9. In a calculating machine having ordinally 
arranged registering mechanism, a settable dif 
ferential actuating inechanism comprising, in 
combination; ordinally arranged gears for actu 
atting said registering mechanism, a series of par 
allel shafts arranged with their axes intersect 
ing a common circle, Ordinally arranged gears on 
Said shafts, a plurality of fixed supporting plates 
for said shafts having slots embracing said shafts 
and extending radially of Said circle, a plurality 
of movable plates rockable about the center of 
Said circle and having slots embracing said shafts 
and extending angularly with respect to the slots 
in Said fixed plates, cyclically operable means for 
driving said shafts each at a different rate, means 
for arresting Said driving means in full cycle po 
Sition, ordinally arranged means for connecting 
any one of Said ordinally arranged gears on said 
Shafts. With a corresponding one of said actuat 
ing gears including, in each order, a selection 
member pivotally mounted centrally of said circle, 
an orbitally movable gear rotatably mounted on 
Said member and movable thereby to any of a 
Series of positions in which its center lies on a 
redius of Said circle intersecting the axis of one 
of Said shafts, and a central gear rotatably 
mounted centrally of Said circle and effective to 
transmit rotational movement of said orbitally 
novable gear to one of said actuating gears; and 
means for first rocking said movable plates to 
move said Shafts radially of said circle and effect 
driving engagements between said ordinally ar 
ranged gears On Said shafts and said selection 
gears, and for thereafter actuating the cyclically 
Operable means for driving said shafts. 

10. In a calculating machine, a settable differ 
ential actuating mechanism comprising, in com 
bination; an actuating gear, a series of transmis 
Sion gears arranged with their axes intersecting 
a common circle, cyclically operable means for 
driving Said transmission gears in the same di 
rection, each at a different rate, means for ar 
resting said driving means in full cycle position, 
means for connecting any one of said transmis 
Sion gears with Said actuating gear including a 
Selection gear orbitally movable within the circle 
intersected by the axes of said transmission 
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transmission gears. 

gears and means for rendering said selection gear 
ineffective to move said actuating gear upon orbi 
tal movement of Said selection gear from a posi 
tion to be driven by any one of said transmission 
gears to a position to be driven by any other of 
Said transmission gears. 

ll. In a calculating machine, a settable differ 
ential actuating mechanism comprising, in comi 
bination; an actuating gear, a series of transmis 
Sion gears arranged with their axes intersecting 
a common circle, means for moving said trans 
mission gears radially with respect to said com 
mon circle, cyclically operable means for driving 
Said transmission gears, each at a different rate, 
means for arresting Said driving means in full 
cycle position, and means for connecting any one 
of Said transmission gears with said actuating 
gear including a selection gear orbitally movable 
within the circle intersected by the axes of said 
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