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

Friden Calculating Machine Co., Inc., a corpo 
ration of California 
Application April 20, 1936, Serial No. 5,307 

(C. 235 75) 2 Claims, 

The present invention relates to calculating 
machines and more particularly to an improved 
calculating machine of the Thomas type, such 
as shown in Felt et al., Serial No. 1,612,969, dated 
January 4, 1927, in which special transfer and 
actuating mechanism is provided to enable re 
duced width of the machine. This application is 
a continuation in part of my co-pending applica 
tion, Serial No. 724,482, fled May 8, 1934. 

In previous machines of this type as illustrated 
by the Felt et al. structure, it has been custom 
ary to place the actuating cylinders on an equal 
number of longitudinally extending actuating 
shafts which are spaced apart transversely of 
the machine to provide clearance between adja 
cent cylinders. As a result, machines of this 
type have been very wide, and consequently, 
cumbersome to handle. This large size has also 
caused considerable sales resistance. 
I have found that the width of machines of 

this type can be reduced to a convenient, desir 
able size by placing a plurality of the actuating 
cylinders on the same actuating shaft, and by 
associating therewith a transfer mechanism in 
which the transfer actuators are mounted sim 
ilarly. The actuating and transfer mechanisms 
are mounted preferably in angularly offset rela 
tion to enable a complete ordinal transfer in suc 
cession from the lowest through the highest Or 
der, and have the associated selecting mechanism 
grouped with respect thereto to accommodate 
the special arrangement thereof. 

It is an object of the invention, therefore, to 
provide a calculating machine of the character 
referred to, in which the actuating and transfer 
mechanisms are constructed to enable reduced 
width of the machine. 
Another object of the invention is to provide a 

calculating machine of the character referred to, 
which is compact and easy to handle. 
A further object of the invention is to provide 

actuating mechanism for a calculating machine 
in which the actuating mechanism of adjacent 
orders are over-lapped to enable reduced width 
of the machine. 
Another object of the invention is to provide 

an improved transfer mechanism for calculating 
machines of the character referred to, which 
contributes to reduced machine width, and en 
ables a full ordinal transfer. 

Other. objects will appear as the description 
progresses with reference to the accompanying 
drawings in which the various parts are shown 
full size. 

In the drawings: 
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Figure 1 is a partial vertical longitudinal sec 
tion taken through the axis of an actuating shaft 
as indicated by the line f-f in Figure 3 with 
certain parts shown in elevation. 

Figure 2 is a bottom view of an end of the 
shiftable accumulator carriage, certain of the 
parts being shown in section to illustrate de 
tails of construction, 

Figure 3 is a fragmentary plan view of the ac 
tuating and transfer mechanisms, with the nu 
neral keys and accumulator carriage omitted 
for better illustration of the construction. 

Portions of the selecting and actuating mech 
anism are omitted in certain orders to illustrate 
various details of construction. 

Figure 4, is a transverse vertical section of the 
actuating and transfer mechanisms taken in a 
plane indicated by the line 4-4 in Figure 1. 

Figure 5 is a section similar to Figure 4 
through two orders of the machine, and shows 
one of the transfer actuators in active position. 

Figure 6 is a transverse vertical section illus 
trating another portion of the transfer and actu 
atting mechanisms and is taken in a plane indi 
cated by the line 6-6 in Figure 1. 

Figure.7 is a vertical transverse section illus trating the actuating and transfer mechanisms 
and is taken in a plane indicated by the line - 
in Figure 1. - 

Figure 8 is a schematic view similar to Figure 
and illustrates the angularly staggered rela 

tion of the various orders of the actuating mech 
anism and the transfer actuators. 
As stated above, the present invention is con 

Cerned primarily with calculating machines of 
the Thomas type which generally include a 
body in which the selecting, actuating and trans 
fer mechanisms are mounted and a shiftable 
register carriage, which also supports a part of 
the transfer mechanism. In the preferred em- . 
bodiment of my invention disclosed herein, the 
body of the calculating machine includes base ?o 
(Fig. 1) having casing and a plurality of sim 
ilar side frame members 2 (Figs. 1 and 3) 

(s mounted thereon, only one of frame members 2 
is seen in the drawings. Between respective side 
members 2, a plurality of transverse frame 
members 3, 4, 5, 6 (Fig. 1) are provided to 
support various parts of the calculating mecha 
nism referred to hereinafter. 
Shiftable register carriage 2 (Fig. 1) is 

mounted for endwise shifting movement by suit 
able rollers 22 on transverse frame members 3 
and and has frame 23 in which a numeral 
wheel shaft 24 for each order of the register is 
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journaled. At its upper end each shaft 24 carries 
numeral, wheel 26 having the digits from Zero to 
9 inscribed thereon in the conventional manner, 
and at its lower end carries ten tooth numeral 
wheel gear 27. Intermediate its ends, each shaft 
24 carries ten tooth ratchet gear 28 with which 
spring urged ball 29 cooperates to maintain nu 
neral wheel 26 in adjusted position. Shaft 24 
also carries resetting gear 30 for cooperation with 
Suitable resetting means not shown. 

Numeral wheels 26 are rotatable in either di 
rection to register positive and negative values 
and for this purpose gear 2 has associated there 
with a pair of opposed bevel gears 3, 32 formed 
at the ends of Spool 33. The shifted positions of 
gears 3, 32 are controlled by transversely ex 
tending strap 34 positioned between each pair of 
gears 3, 32 of the various orders of the ma 
chine. Strap 34 may be mounted in a conven 
ient manner for movement forwardly and rear 
wardly of its central neutral position shown in 
Figs. 1 and 3 to engage gears 3 or 32 with nu 
meral wheel gears 27. Thus, if gears 3 are en 
gaged with gears 27, positive actuation of the 
associated numeral wheels 26 will occur, and, 
conversely, if gears 32 are engaged with gears 27, 
negative actuation of numeral wheels 26 is de 
termined. , 
From the above description, it is seen that any 

increment of movement of a spool 33 will be trans 
mitted to the associated numeral wheel 26 if 
either of gears 3 or 32 is placed in active posi 
tion. Means are provided in the various orders of 
the machine to determine the number of incre 
ments of such movement. For this purpose a bank 
of numeral keys 4 is provided for each order of 
the machine, only a part of one of such banks is 
shown in Figure 1. The numeral keys 4 of each 
order of the machine cooperate with a pair of 
differential value selecting slides 42, 43 (Figs. 1, 
3, and 7) which are mounted for endwise shift 
ing movement and are provided with cam surfaces 
of varying inclination so that slides 42, 43 are 
set differentially in accordance with the value 
of the depressed numeral key. Slide 42 is associ 
ated with numeral keys 4 determining values 
from six to nine, and slide 43 is associated with 
numeral keys 4 determining values from one to 
five. At their rearward ends, slides 42, 43 (Fig. 
1) carry respective ten tooth gears 46, 47 which 
cooperate respectively with the two sets of 
stepped teeth 48, 49 on an actuating cylinder 5 
of the digitation actuating mechanism. Gears 
46, 4 are mounted for sliding movement on square 
shaft 52 having its front end journaled in frame 
member 5 and extending rearwardly through 
frame member 4 and spool 33, and having its 
rear end journaled in frame member 3. Teeth 
48 cooperate with gear 46 in their relatively ad 
justed positions to determine movement of shaft 
2 for from six to nine increments, while teeth 
9 and gear 47 cooperate to determine movement 
of shaft 52 for from one to five increments. The 
provision of two sets of teeth 48, 49 on each cyl 
inder 5 and two value selecting slides 42, 43 en 
ables short endwise movement of slides 42, 43 and 
provides for a light, substantially uniform key ac 
tion. 

In Order to provide for reduced width of the ma 
chine, a plurality of actuating cylinders 5 (Figs. 
1 and 3) for adjacent orders of the machine are 
mounted in longitudinal alignment on each actu 
ating shaft 56. In the embodiment shown, a pair 
of cylinders 5, 5A are mounted on each shaft 

2,273,857 
selecting shafts 52 of such adjacent orders being 
spaced to either side and above the associated 
actuating shaft 56 as clearly seen in Figures 3 
and 7. Referring to Figure 1, it will be noted 
that teeth 48A, 49A of the lower order cylinder 
5A are offset angularly with respect to teeth 
48, 49 of higher order cylinder 5. Each actuat 
ing shaft 56 is journaled in frame members 4 
and 5 and at its front end has a bevel gear con 
nection 57 (Figs. 1 and 3) With transverse shaft 
58. Shaft 58 has its ends journaled in respective 
side members 2 and is driven cyclically from a 
suitable source of power such as an electric mo 
tor, or a hand crank. In the embodiment shown, 
one cycle of operation is effected by one rotation 
of shaft 58. Thus, for each rotation of shaft 58, 
shafts 56 and cylinders 5 also have a single ro 
tation to cause registration of the number select 
ed by the depressed numeral keys 4 on the as 
sociated numeral wheels 26. Certain of shafts 
56 (Figs. 1 and 3) are extended rearwardly to 
provide drive connections for machine functions 
which are not necessary to an understanding of 
the instant invention. 
From the above description it will be noted 

that for each adjacent pair of the transversely 
Spaced Orders of the Selecting mechanism there 
is provided a single longitudinal actuating shaft 
having the pair of actuating cylinders for the re 

30 spective orders of the selecting mechanism mount 
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ed thereon in longitudinal alignment, and for 
rotation about the same axis. In order to dis 
tribute the driving load more evenly throughout 
the digitation part of a cycle of operation, the 
stepped teeth 48, 49 of the respective actuating 
cylinders 5f are mounted in angularly offset re 
lation as seen in Figure 7, and as indicated dia 
grammatically in Figure 8. The arrangement is 
such that the teeth in the units and tens orders 
become active first and the others in succession 
thereafter. P 

Means are provided for preventing over-throw 
of the numeral wheels at the end of an actuation 
thereof and for this purpose the two sets of 
stepped teeth 48, 49 (Fig. 1) of each cylinder 5. 
are located with their last active teeth in align 
ment and there is associated with each shaft 52, 
a Geneva wheel having a locking disk cooperat 
ing therewith and mounted on the associated ac 
tuating shaft 56. As seen in Figs. 1 and 6, each 
shaft 52 has Geneva wheel B mounted thereon 
for rotation therewith, hub 62 of such wheel 6 
being journaled in frame member f4 to support 
shaft 52. Associated with each Geneva wheel 6 
is a locking disk 63, having a recessed portion 64 
extending around its periphery for a distance cor 
responding to the distance occupied by teeth 48 
on the associated cylinder 5?. Each Geneva 
wheel has ten concave faces 66 for cooperation 
with the associated disk 63 so that for each in 
crement of movement imparted to shaft 52 and 
-Geneva wheel 6 by one of teeth 48 or 49, one of 
faces 66 is positioned for cooperation with asso 
ciated disk 3. The trailing edge 65 of recessed 
portion 6 moves into engagement with Geneva 
wheel 6 immediately after the last active tooth 
of teeth 48, 49 has actuated one of gears 46 or 

so that the associated shaft 52 and, conse 
quently, the associated numeral wheel 26, are 
positively locked against further rotation. To 
center shaft 52 and Geneva wheel 6 in position 
after movement thereof, shaft 52 carries ten 
tooth ratchet gear 67 (Figs. 1 and 4) adjacent 
frame member 3 which has spring-pressed ball 56 for a pair of adjacent orders, the respective 75 68 mounted therein for cooperation with gear 6, 
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Each pair of locking disks 63 and 63A for ad 

jacent Orders of the machine are mounted on an 
actuating shaft 56 in axially offset relation, in 
the same manner and for the same purpose as the 
similar mounting of the associated actuating 
cylinders 5i. It will be noted also that recessed 
portions 64, 64A of the respective locking disks 
63, 63A are angularly offset similarly to sets of 
teeth 48, 49 and 48A, 49A of the associated 
actuating cylinders 5, 5 A. 10. 

Transfer mechanism of special construction is 
provided for cooperation with the actuating cyl 
inders described above in enabling reduced width 
of the machine. Generally such transfer mecha 
nism Comprises tripping means associated with 
each numeral wheel, except that of highest order, 

5 

for enabling a drive connection from a transfer 
actuator to the numeral wheel of next higher 
Order, So that such next higher order numeral 
wheel receives one increment of movement when 

3 
second annular flange 86 which extends between 
spaced annular flanges 8 of shaft 88, which is 
slidably mounted in transverse member 89 se 
cured on frame member 4 and spaced there 
from, and transverse member 9 spaced from 
member 89 and suitably supported on the frame 
of the machine. Shaft 88 (Fig. 1) is provided 
with spaced annular grooves 92 for Cooperation 
with spring urged ball 93 mounted in member 
9. Thus, shaft 88 and transfer gear 8 are 
maintained resiliently in either shifted position 
thereof. It will be noted that when gear 8 is 
moved to operative position the forward end of 
shaft 88 will project beyond member 89 and into 
the path of restoring cam 96 (Figs. 1 and 4) 
preferably formed integrally with actuator 82A 
of each pair of associated transfer actuators 82, 
82A. As Seen in Figure 4, each pair of Shafts 

20 
the numeral wheel of lower order passes from 
9 to 0 or 0 to 9. The sign character of the 
transferred increment is determined in the same 
manner as the sign character of the digitation. 
To effect the tripping of a transfer, each 

numeral wheel shaft 24 (Figs. 1 and 2) is pro 
vided with single tooth gear 7 immediately below 
Carriage frame 23 for cooperation with tripping 
lever 72, pivoted at 73 in frame 23 and yieldably 
held in frame 23 by spring-pressed ball 74 en 
gaging a transverse notch in pivot 3. Lever 72 
has extension 75 (Fig. 2) positioned in the path 
of single tooth gear 7 of one order, so that 
when the numeral wheel passes from 9 to 0 or 
0 to 9, extension 75 is engaged by the tooth of 
gear 7 and lever 2 is rocked in a clockwise di 
rection as viewed in Figure 2, the limit of such 
movement being determined by the engagement 
of face 5A of extension 75 with the next adja 
cent tripping lever 2. Lever T2 is also provided 
with arm T6 extending into the next higher order 
of the machine and normally engaging lever T2 
of such order adjacent to its pivot 73. Arm T6 
has bent end TT (Fig. 1) which extends down 
Wardly and engages rearwardly of annular flange 
8 of gear hub 79. Hub 79 carries transfer gear 
8 and is slidably mounted on shaft 52 so that 
rocking movement of tripping lever 72 results 
in shifting hub 79 and gear 8 forwardly of the 
machine to position gear 8 in operative relation 
with respect to the transfer actuator therefor. 
Single tooth actuator 82 (Figs. 1 and 4) for gear 
8 is mounted with actuator 82A of the adjacent 
lower order by studs 83 on locking disks 63,63A, 
the actuators 82 and 82A being spaced apart by 
integral flanges of studs 83 indicated in dotted 
lines at 80 in Fig. 4. Actuators 82, 82A and 
locking discs 63, 63A are assembled as a unit and 
thereafter placed on shaft 56 and pinned in po 
sition thereon. To enable movement of shaft 
'52 by operation of actuator 82 and to prevent 
Over-throw thereafter, each locking disk 63 is 
provided with a transfer notch 84 (Fig. 6) spaced 
from recessed portion 64 by an interposed solid 
portion 85 of disk 63. 
From the above description it is seen that each 

time a transfer is determined in one order of the 
machine, gear 8 of the next higher order is 
moved into active position to be subsequently 
Operated by the associated transfer actuator 82. 
Means are provided for resiliently maintaining 
gear 8 in either shifted position thereof and 
associated with such maintaining means is a re 
storing cam, which operates with each pair of 
adjacent gears 8. Gear hub 79 (Fig. 1) has 

88 for adjacent orders of the machine are spaced 
closer together than the spacing between the 
pairs So that both shafts of each pair lie in the 
path of a single restoring cam 96. Cams 96 oper 
ate successively after a transfer to restore any 
enabled order of the transfer mechanism to dis 
abled condition. 

It will be noted in Figure 4 that while two 
transfer actuators 82, 82A are shown on shaft 
56 at the right of the view only one of such 
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transfer actuators is necessary as no transfer 
Occurs in the units Order. However, the same 
transfer actuator construction is provided in 
Such order as in the higher orders because re 
storing cam 96 must be provided for the second 
highest order of the machine. It will also be 
Seen that the successive pairs of actuators 82, 
82A on the remaining actuating shafts 5 are 
Spaced apart an angular distance to provide for 
successive operation of the transfer actuators 
from the lowest to the highest order. 

Referring to Figure 5, the respective actuators 
82 and 82A for an associated pair of orders in 
the machine, are shown in the position just be 
fore the transfer is effected in the lowest of the 
orders, and as clearly seen in such view, the 
transfer actuator 82, which is in leading position 
in the direction of rotation thereof, is effective 
after transfer actuator 82A for the lower of the 
two orders. This arrangement of the transfer 
actuators is important in enabling the grouping 
of various pairs of the orders of the selecting 
mechanism with respect to a single actuating 
shaft and to enable the completion of a full 
transfer across the machine. 

Briefly, assuming that a transfer has been de 
termined by shifting both of gears 8 f; (Fig. 5) to 
active position, transfer actuators 82 and 82A 
will have rotated from their full cycle position 
shown in Fig. 4 to the position shown in Fig. 5 
where actuator 82A is positioned to move its as 
Sociated gear 8 for 1/10 rotation to introduce 
the transferred increment, into the associated 
numeral wheel. Subsequently actuator 82 will 
become effective with respect to its associated 
gear 8 to cause a 1/10 rotation thereof and com 
plete the transfer in the associated numeral 
wheel. Actuator 82 in effect trails behind ac 
tulator 82A for a sufficient angular distance to ac 

70 

commodate the setting of the transfer mecha 
nism in the higher order by movement of gear 
8 to active position if the transferred incre 
ment placed in the lower order numeral wheel 
associated with gear 8 determines a transfer 
into the next higher numeral wheel. 

In Figure 8, the respective digitation and trans 
fer actuators and the associated orders of se 
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lecting mechanism are illustrated schematically, 
the lowest order of the machine being shown at 
the left of the figure. In each pair of associated 
selecting and actuating mechanisms the lower 
order is shaded with vertical lines and the higher 
order is shaded with horizontal lines, the digita 
tion actuators being represented by segments of 
a circle and the transfer actuators being indi 
cated by the Small circles spaced about the digi 
tation actuators. The staggered relation of teeth 
48, 49 of cylinders is extends for approximately 
230 of the cycle while the transfer actuators 82 
extend for approximately 190° of the cycle and 
it will be noted that while a digitation is in 
process in One of the higher orders of the ma 
chine, a transfer can occur in a lower order if 
such has been determined. The actuating Shaft 
56 at the right of Figure 8 is shown without 
digitation actuators and only has transfer ac 
tuators to provide for a transfer through two 
higher orders of the machine than those having 
Selecting mechanism associated therewith. If 
desired, the number of orders having selecting 
mechanism can be varied to meet individual re 
quirements, in the embodiment shown ten orders 
are provided with selecting mechanism and two 
additional orders provided with transfer actua 
tors. The arrangement of the transfer mech 
anism referred to above provides for a complete 
transfer through the number of orders noted in 
a single rotation of the transfer actuators. At 
the same time, the novel actuating and transfer 
mechanisms disclosed herein provide a compact 
machine of convenient size. 
While I have described my invention in a pre 

ferred embodiment thereof, it is to be understood 
that such invention may be embodied in other 
forms and, therefore, I desire that my inven 
tion be limited only by the scope of the ap 
pended claims. 

I, therefore, claim as my invention: 
1. In a calculating machine, a single register 
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comprising a plurality of ordinally arranged nu 
meral wheels, said numeral wheels being sub 
stantially aligned and spaced apart an equal dis 
tance from each other and forming a series ex 
tending transversely of the machine, a plurality 
of differential toothed actuators for Said numeral 
wheels arranged in pairs with the actuators of 
each pair having the same axis of rotation and 
the teeth of one actuator of each pair being an 
gularly displaced with relation to the teeth of the 
other actuator of the pair, the axes of said ac 
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tuators being Spaced apart an equal distance 
from each other and the spacing of said actuator 
axes being twice the spacing of Said numeral 
wheels, in combination with ordinally arranged 
differentially operable toothed elements for trans 
mitting selected increments of movement from 
the actuators of Said pairs respectively to ad 
jacent order numeral wheels. 

2. In a calculating machine having a single 
register extending transversely of the machine, 
Said register comprising a plurality of ordinally 
arranged numeral wheels disposed substantially 
in line with each other for registering an in 
dividual calculated item, a plurality of ordinally 
arranged differentially operable toothed elements, 
each said element being adapted to operate one 
of said numeral wheels, and a plurality of dif 
ferential actuators in pairs, the actuators of each 
pair being mounted for rotation about a common 
axis extending longitudinally of the machine and 
being cooperable respectively with the differen 
tially operable elements of adjacent order nu 
meral wheels to enter different ordinal values of 
the individual item in said single register, said 
differentially operable elements being spaced 
from each other transversely of the machine, and 
said differential actuators having operating 
teeth, the teeth on one actuator being angu 
larly displaced with relation to the teeth of the 
other actuator on said common axis. 

CAR. M. F. FRIDEN. 


