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"' Claims.

“This invention® rela,tes to calculating ‘machines

-and more- particularly to ‘multiplying machines
:-having an-actuator to be operated in two direc~

tions, that is the 4 direction and the — . direc-
It ‘may -be -applied; for instance, to- pin-+
wheel or Odhner machines.

The chief purpose of this invention is ‘to sim-

. plify the mechanism for automatic shifting in

operatlons of mu1t1phcat1on
Another purpose - of this invention is to get-

“the necessary shifting impulses in such machines

"Wlth automatic $hifting in a manner more simple

and ‘more - reliable than  heretofore, especially
when the machine is also capable of automatic

:givision.

‘Afiother purpose-is to render it possible to de-

; press the operation keys more easily by the finger.

" Another purpose of this invention is to create

“'g direct and positive disengagement of the driv-

"ing mechanism, that is of the motor coupling,
“without the use of any springs.

Another- purpose ‘of this’ 1nvent10n is to render

" the machine more reliable and less sensitive to

“shocks and rough handling; in other words- the
“riskof machine -faults-is - essentially reducéd. -

i

This is of course most important-in rapidly qp-

erating - calculating machines: driven by electric

“motors.

- pressions

WhHhen not otherwise’ expréssly stated, the: ex-
“right,” “left,” “upwards,” ‘“down-

vwards,” “forwards,” “backwards,” “front” -and

“back” are used in this specification and in the

-claims as such directions appear to' an operator
- sitting at the keéy<board-of the machine to ma-

nipulate it.
One embodiment-of an’ improved: calculating

- 'machine in accordance with this invention isil-
- lustrated in the annexed ‘drawings.

Fig. 1 shows a section on the line I—I of F1g 2

- and is substantially an end view from the right’

sside of the-machine, with the right end- plate

removed.
Fig. 2 shows a- "front view of the upper part of

"the driving mechanism proper.

Fig, 3-shows g detail view of the stop discs, as”

"viewed from above.

Fig. 4 shows a top view of the driving mecha-

“hism proper.

Fig. 5 shows an end view of certain details im-

‘mediately to the left of the drividg mechanism”

" proper.

‘Fig. 6 is a “eross-sectional’ view taken on’ the
line’ VI--VI of Flg 1.
‘Pig., 7 is- a cross-sectional view taKen on the

“Jine VII—VIL of Fig. 1; showing & guiding plate.

15

(ClL 235—62)
2
“ Fig. 8'1s a'plan view of a part of the stop disc,
“andistaken on'the line VIII—VIII of Fig. 3.
g 9 is° a” cross-sectional view taken on the
‘line IX~=IX of Fig: 8.
- Pig:-10 ‘shows & plan view of one of the buffer
~-dises in‘the stop disc mechanism.
- Fig. 11-shows an -end view~ of the clearing
~mechanism- and the parts cooperating therewith.
‘ Fig. 12 ‘shows a-detail’ (a side view) of the
10 setting: arm ~for setting the machine to direct
wubtraction; together with the parts cooperating
-therewith.
_ -+ Fig. 13-shows-a ‘side view of the multiplication
~key. . .
- Fig: 14~ shows a side view of the member ‘for
holmng down -the multiplying-and division keys
key holding-down lever).
Fig. 15-shows g top view of some control mem-
bers arranged -below the bottom plate on the
‘50 machine.
Fig: 16 shows a top view of the driving trans-
mlssmns and
Flg 17 -is a_cross= -sectional view on the line
};VII-—XVII of Fig.. 16,
For the ‘sake’ of clearness, “only the essential
parts are shown in'the various figures.
The mwchme illustrated in the drawings is in
Cits” essentlal features constructed in accmdance
WlthU S. Pa,tents No. 2,108,596, No. 1, 927,771, No.
30 12,243,075 and No 2; 398 286, though the invention
"By no means is limfted thereto See also U. S. Pat~
“ént No." 2,431, 930 and U. S. patent applications
" Nos. 532, 401 (Patent ‘No. 2,403,361 dated June 2,
1948) and 534 45'—’ (corresponchng respectively to
135 British ‘Patetits Nos '574,000 and 575,100).
‘The” machihe’ 111ustrated in the drawings is of
Cthe Odhner or p1n wheel ‘type and has an actu-
ator 01 ‘Pin’ wheel rotor R (Fig. 16) arranged ina
can\age SHiftablé along the main shaft 58. For
40 ¢arrying out theé calculating operations this shaft
" together with the actuator R'is rotated in either
¢ dnectlorf of rotation, that is + or — direction,
“heihg counterclockw1se and - clockwise, respec-
tlvely o Fig. 15 ‘see arTows.
~ A shaft 104s & iven by &' motor M and carries a
gear 11 driving’ g geéar 12a, ‘which together with
another ge 12b (Figs. 1,4 and 16) is secured to
g shaft 3. “The"gear 12¢ drives directly a gear
, 147 while; the’ gear 12b drlves a gear 15 through an
V50 inte r'nechate gear-11. 'The two-gears {4, 15 are
freely” ‘journsalled-on" “the shaft 6 -and conse-
quently they always’ rotate in opposite directions
-as long a$ the motor Tuns. “Either of these gears
“14%r 157 may be colipled to the shaft 16 by means
‘65 - of “the ‘colipling”pawl 18, which 'is rockable on-a

~45
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pin i8¢, This pin extends at right angles to the
shaft {6, and is secured in the block {8 rigidly
attached to the shaft i and basses through a
slot in said block. Said slot is parallel with the
shaft §8 and in it the pawl 18 is thus Journalled.
When said pawl is rocked in one direction or the
other, its lateral projections will engage shoulders
or offsets 28 (Figs. 16 and 17) on the sides of the
gears 14 and i85, respectively. This couples the
shaft 18 to the gear {8 or I5, respectively, that

=K

10

Is, the shaft {6 is rotated in one direction or the -

other, because the gears {4 and {5 rotate in oppo-
site directions. By means of the gears B the shaft
I8 is in permanent driving connection with the
main shaft 58 of the machine, which carries the
actuator R. Thus, the actuator is rotated in the
+ direction or the — direction according as tha
pawl 18 is coupled to the toothed wheel 15 or 14,
respectively. »,

For guiding the pawl 8 to engage and to dis-
engage the shoulders on the gears {4 and 18, said
pawl has a point or head at that end which is
most remote from the pin 19¢. This point enters
2 guiding slot Z{¢ having oblique entrance edges
Z2{b. This slot is cut in a movable guiding mem-
ber 21 (Figs. 1, 2 and 7), and the point of the
pawl {8 is in the guiding slot 2 ta, when the shaft
16 is at rest, that is when the actuator is in its
full cycle position. When the shaft 1§ rotates, the
point of the pawl 18 engages one side or the
other of a stationary arcuate guiding rail 22 (Fig,
1). Thus, the pawl 18 is positively guided during
that part of the rotation of the shaft 16 during
which the point of the pawl is outside of the slot
2ia. The guiding rail 22 is preferably resiliently
suspended. In other words, the slot 2ia and the
rail 22 together guide the. pawl (8 during the
whole revolution of 360°, Normally, the guiding
member Z| with its guiding slot 2ig is in its
middle or central position (Fig. 7) and then the
pawl i8 is disengaged from the shoulders 20.
When in the manner stated below the guiding
member 2} is moved to either side, it rocks the
pawl 18 correspondingly to engage the corre-
- sponding shoulder on the gears 14 or 5.

A rocking arm 23 is pivotally journalled on the
stationary pin 24 and one end 23 (Figs. 1 and 4
of it enters the space between two cam discs 25
and 26, which are secured to the shaft 13 and
consequently rotate, when the motor runs. This
swings the arm 23 to and fro with a reciprocating
or penculous motion on the pin 24. The oppo-
site end of this arm has a recess 27 (Fig. 2).

Two coupling rods 28 and 29 are displaceably
journalled on pins 3§ (Figs. 1 and 2) secured to

" the stationary plate (frame part) 31 and enter-
ing oblong slots in the rods. Said rods may, there-
fore, be displaced in their longitudinal direction,
and springs 22 are tensioned between said rods
and stationary pins 33 and tend to 1ift the rods to
their uppermost position. At their upper ends,
these rods carry pins 84 entering slots 35 of an
angular piece $6 which is displaceable laterally,
that is parallel with the shaft 1§, on a stationary
shait 37 (Figs. 1 and 7) secured between the two
intermediate walls 88 and 39 of the machine
irame. The angular piece 3§ is rigidly connected
with the guiding member 21 to form a rigid unit,
normally kept in its central position between the
walls 38 and 39 by a spring 49, as shown in Fig, 1.
When the angular piece 35 and the guiding mem-
ber 2i are in this central position, the pawl 18 is
disengaged from the shoulders 20, as mentioned
above. The angular piece 36 has a projection 41 -

15
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(Figs. 1, 2 and 4), which rests against the inside
of the downwardly projecting part (tab) 42 of
the locking arm 43. At one end said locking arm
is rotatably journalled on the pin &4 which is se-
cured to a bent part (tab) on the side wall 38. A
similar tab carries the pin 28. The opposite
(outer) end of the locking arm 43 is embraced by
the fork-shaped upper end of an arm 45 which
is rotatably journalled on the pin 48 on the side

-wall 39 and is pressed by g spring 47 in such

direction (clockwise in Figs. 1 and 11) that the
part 42 engages the projection 41.

A pin 48 (Figs. 1, 2 and 6) is riveted to the
angular piece 36 and enters the space between
two double-conical pins 49 and 58. The pins 49
and 39 may also be described as having the shape

_of hyperboloids of rotation. These pins are riv-

eted to the back ends of stopping pawls 5 and 52,
respectively, rotatably journalled on a pin 53 se-
cured to the side wall 38. Around this pin a tor-
sion spring 801 is wound, acting upon the two

" stopping pawls so that the double-conical pins

25

30

48, 50 are pressed towards each other to engagse

" the pin 48. :

When the machine is at rest and no operation
of calculation is being carried out, the two stop-
ping pawls §f and -52 engage their respective
stopping shoulders 54 and 55 of two buffer dises
68 and 57 (Figs. 1, 3, 10 and 11), said torsion
spring 581 pressing the points of the pawls in-
wards against the periphery of said buffer dises

~ which are rotatably journalled on the main shaft
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58 of the machine, which shaft carries the actu-
ator R. - Between the two discs 56 and 57 a strong
buffer spring (compression spring) 59 is arranged
which presses those discs to engage an eccentric
bushing or sleeve 68 (Figs. 1, 3, 8 and 9). 'This

“bushing is either itself non-circular, for instance,

oval or elliptic in cross-section, or is eccentrically
journalled on a screw or stud bolt 61 which is

.sécured for instance riveted to a cam disc 62

rigidly connected with the main shaft 58. On
the screw 61 a nut 63 is screwed keeping the
bushing 68 in its angular position as set on the
screw 8. It is to be observed that the cam
disc 62 is eccentrically arranged on the main
shaft 58 and the circular slot 84 cut in said disc
is consequently eccentrie in relation to the main
shaft 88. A roller 65 (Figs. 1 and 5) enters said
slot and is journalled on a three-armed lever
or release arm 3{0 which is pivoted on the sta-
tionary pin 81.. The horizontal arm 68 of said
lever extends inwards through the space be-
tween the rods 28 and 29 (Figs. 1 and 2) to en-

-gage the edges 68 of said rods from above. At
~this place the arm ‘66 is broadened so that it

can cooperate with the edges $8 of both rods
28 and 29, as is shown in Fig. 2. . To the lower
arm of the release lever 310 a three-armed hook
69 is rotatably journalled on the pin 718. A
torsien spring 1 is wound around said pin and
tends to rock the hook 69 counterclockwise in
Figs. 1 and 5.

Under the action of this spring the back arm
6%9a of hook 69 engages a pin 12 secured to the
intermediate wall 39. In addition, the hook $9
has a bent portion or tab 13 which extends
laterally below the projections 14 (Figs. 1 and 13)

‘on the two keys 15 and 76, that is the multiplica-

tion or -+ revolutions key 75 and the division
or substraction key or — revolutions key 18, re-
spectively. These keys are rotatably journalled
on a stationary -shaft 17 and are acted upon
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by iridividual springs 18 pressing the back end of
the key .against the stationary guide 3f. In ad-
dition, these keys have hooks 19 engaging the
edges 68 of the rods 28, 29 from above to nor-
mally prevent the spring 32 from lifting said
rods, that is when the key 15 or 16, respectively,
is not depressed. It is to be observed that the
key 15 cocperates with the rod 28 and the key
16 with the rod 29. Each key 75 or 16 has a hook
81, which is rockably journalled on o pin 80 on
the key and is pressed by a spring 82 to engage
the pin 83 on the key. The points 84 of said
hooks are somewhat lower than the striking edges
68 of the rods 28, 29, when said rods are in their
lowermost position. The keys 18, 18 are integrally
formed with the armis 85 and also with the
arms 288 or 281, respectively. The arms 88 of
said keys engage the pin 33{a of an angular piece
or contact lever 331 which is pivoted on the sta-

tionary pin 328 and controls the electric motor o

contacts 334, When one of the keys 75 or 18
is .depressed, the contact lever 331 is rocked to
close the motor contacts 334 starting the motor.
The arms 258 and 28¢ of the keys 75 and 76, re-
spectively, enter in well-known manner a re~
cess in a plus-minus-control plate £87 which is
arranged below the base plate of the machine,
as shown in Figs. 1 and 5. Reference is made 10
the corresponding parts 260, 291, 287 in U. S.
Patent No. 2,398,286.

A lever 88 (Figs. 1, 4 and 5) is rockably
journalled on the stationary pin &7 secured to
the frame 68. This lever has four bent tongues
or tabs €9, 89, 9¢ and 92. The tongue 8§ (Figs. 1

and 5) extends through a hole in the interme- 3

diate wall 38 inwards above the arm 8% of the
hook -63. The tongue 89 forms a striking edge
for the lever 27{ which is pivoted on the sta-
tionary pin 3§25 and with its surface 93 engages

the tongue 38. The tongue 81 engages the arm *

£02 which in well-known imanner is acted upon
by the tens transfer hook or lever for the total-
izer wheel of the highest denomination in the
results register. When a ten is carried into
that totalizer whesl the arm 182 is swung in the
direction of the arrow A in Fig. 5, that is clock-
wise, as is described in detail for the part 102
in U. S. Patent No. 2,398,285. Finally, the tongue
92 engages the lever 45 (Figs. 1, 5 and 11) to
roek-that arm, when the iever 88 is swung countber-
clockwise. A tension spring 94 presses the arm
86 and. its tongue 8i to engagze the arm 182.

The rocking or driving iever 287 (Figs. 1 and 5)
drives in well-known manner the swing lever
247, and also the plus-minus control plate 287.
For details, reference is made to parts 267, 247
and 287 in-U. S. Patent No. 2,398,235. The swing
lever 2471 effects the shifting and the control
plate 2871 pulis down the keys 15 and 16 during
the calculating operations. This control plate
287 is set to its + position and — position by
means of the reversal lever 294 in dependence
of ‘the setting of the angular pisce 36 to which
the reversal lever is directly connected. De-
pending upon how said angular piece and con-
sequently the control plate 287 are set said con-
trol plate engages one of the projections 289,
291 of the multiplication key 78 or the division
key 16 (as described for the corresponding parts
287,.290,.291 in U. 8. Patent No. 2,398,288.

The key holding-down-lever 95 (Figs. 1 and 14)
which. is. rotatably journalled on the stationary
pin- 96 of the wall 33 has a front bent portion §71
extending inwards through a. hole in the in-

15
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termediate wall 39 to engage the bent lower ends
98 (Figs. 1 and 2) of the lifting rods 28 and 29
from above. Said lever 95 has a curved cam slot
99 (Figs. 1 and 14) engaged by the pin 273 se-
cured to a small standard or tongue on the swing
lever 241. In addition, a pin 95a (Fig. 11) is
riveted to said lever ‘85 and enters a slot of the
contact lever 331 to swing that lever for closing
the contacts 334 when the lever 95 is pressed
downwards.

The upper end of an impulse arm or lever 100
(Figs. 1 and 11) is:-displaceably journalled on the
pin 53 for the stopping pawls 51 and 52, said
impulse lever having an oblong slot through which
said pin passes. At its upper end this impulse arm
is fork-shaped and has two bent prongs {01 rest-
ing on the upper sides of the two pawls 5{ and 52.
At its lower end this impulse lever carries a pin
{83 resting in a slot 104 of the contact lever 331.

The slide 241 (Figs. 1, 5 and 15) is controlled by
the control lever 201 of the machine as described
in U. 8. Patent No. 2,398,286 (details 241 and 201
of that patent). The lever 201 serves for set-
ting the machine to multiplication and to division
with aufomatic shifting. Depending upon the
setting of this lever the slide 241 is in or out of
the path of motion -of the hook or pawl 69.
When the control lever 201 is in the position a
or b of ¥ig. 15 (positions of multiplication) the
siide 241 is out of the path of motion of the pawl
83, but when the control lever is set to its position
¢ for division, the slide 241 enters the path of
motion of said pawl.

The release arm 340 (Figs. 1, 11 and 12) acts
directly upon the subtraction setting lever 358q
(Figs. 1, 11 and 12) of the hook 358. This lever
358¢ extends ocutwards through a. slot in the cas-
ing {05 of the machine. In the embodiment
shown the machine has, in addition to the multi-
plication key 75 and the division key 18 also an
addition key, just as in U. S. Patent No. 2,398,286
but no subtraction key; thus, the machine is set
to subtraction by pressing the lever 358¢ down
wards to its lowermost position, and when then
the division key is depressed, the machine per-
forms an operation of subtraction as described in
connection with Fig. 16 of the patent just men-
tioned. For this purpose the release arm 348 has
a striking surface or tongue 318¢ pressing against
the edge or striking surface 378 of the hook 358
when the latter is depressed due to the fact that
the operator presses the lever 258a downwards
to its lowermost position (for subtraction) or due
to-the fact that the addition key has been de-
pressed manuglly. Pigs. 1. and 11 show the lever
388 in its uppermost position, while Fig. 12 shows
the same in its lowermost position. When the
slide 380 is pushed inwards, that is to the right
in Figs. 1, 11 and 12, for instance, due to the
manipulation of the clearing key 486, the curve
or cam 380¢ of this slide acts on a pin (86 extend-
ing through a hole of the intermediate wall 33
and secured to the lever 45. Due to this, the
lever 45 is rocked and moves the locking arm 43
(to the left in Fig. 1 and. counter-clockwise inh
Fig. 4) so that the part 42 of that locking arm
releases the tongue 41 of the angular piece 85.
Under the action of its spring 40, the angular
piece 256 with its guiding slot 21« is restored to its
neutral, central position so that the coupling
pawl 18 is disengaged from the shoulders 20. If
the main shaft 58 rotates, when the. clearing is
started, such rotation is thus stopped, as soon as
the current revolution has been completed. The

75 main shaft. 58 cannot be.started-again during the
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clearing operation due to the fact that the lever
45 keeps the locking arm 43 rocked aside so that
its tongue 42 does not lock the projection 41;
consequently the guiding slot 2ia and the coupling
pawl 18 are restored to their inoperative neutral
position, before any of the shoulders 20 come
around to the pawl {8, during rotation of the
gears 14 and (5. When the slide 380 is displaced
to the right in Fig. 11, the pin 412 thereon rocks
the arm &1t clockwise in Fig. 11, said arm being
pivoted on the pin 323. Consequently, this arm
acts on the pin 33la and the contacts 334 are
closed for the clearing operation. In clearing
operations effected due to the manipulation of
the clearing key 206 or when the machine has been
set to addition or subtraction and consequently
the arm 411 has been swung clockwise in Figs, 1
and 11, the downwardly extending projection 41 {a
of that arm engages the upper side of the bent
tongue 269 (Fig. 5) of the lever 27({. This pre-
vents all shifting of the actuator during current
operations of clearing (also when clearing is ef-
fected automartically at the end of an operaticn
of addition or subftraction).

As is described in detail in U. S. Patent No.
2,398,286, the gears 385, 388, 394 (Fig. 1) are
driven by the motor M under the control of the
coupling arm 892. The clearing key 406 (Fig.
11) is arranged on the link or arm 400 which by
means of an oblong slot embraces the stationary
pin 4806¢ and also by means of the pin 400b is
articulately connected with the lower end of
the coupling arm 392, the latter being connected
with the slide 388 by means of a spring 488.
This slide has a restoring spring 410 and in its
backward active position it is locked by a pawl
395 releasable by the pin 3897 on the gear 394
after the clearing of the actuator has been fin-
ished. A pin 407 is secured to the coupling arm
392 and engages a projection on the slide 380 so
that said slide is drawn backwards (to the right
in Figs. 1 and 11) when the coupling arm 392 is
rocked counter-clockwise for effecting a clearing
operation (zeroizing),

A disc {07 (Figs. 3 and 11) is rotatably jour-
nalled on the main shaft §8 and carries two pins
108 and !9 which enter the holes 10 or (11,
respectively, of the stop dises 56 or 57, respec-
tively, and are guided in said holes. In clearing
operations in connection with addition and sub-
traction, the projection 488c (Fig. 11) of the rod
400 is moved to engage the periphery of the disc
187 when the slide 389 is moved to the right in Fig.
11 and by means of the spring 408 tends to rock
the coupling arm 382 counter-clockwise, said cou-
pling arm being articulately connected with the
rod 488. This prevents any clearing operation
from being started as long as the main shaft 58
rotates. -Similarly, the projection 460c engages
the periphery of the disc 167, when the clearing
key 408 is depressed manually for initiating a
clearing operation and this prevents the clearing
operation from beginning as long as the main
shaft rotates. Not until after said shaft has been
stopped in its full eycle position by the stop pawls
51 and §2, does the spring 408 pull the projection
4088c into the recess {87a of the disc 187, and this
swings the coupling arm 392 counter-clockwise so
that the clearing is effected. Thus, said dise 187
is stopped and locked, but nevertheless the main
shaft 8 may move slightly beyond its position of
rest while compressing the buffer spring 59; for
instance, in an operation of addition the disc 571
may move somewhat counter-clockwise, because
the pin (89 can move somewhat in the hole {if.
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"Thus, the discs 56 and 57 are rocked duting &

short moment, while the actuator R and the main
shaft 58 are stopped and their kinetic energy
is absorbed by the buffer spring 59.

MODE OF OPERATION

For the various kinds of operation, the device
described aects as follows:

Multiplication

The control lever 201 is set to its position a or b
in Fig. 15, thus causing the slide 241 controlled
thereby to be moved out of the path of motion
of the hook 65 (Figs. 1 and 5). At this setting,
the plus-minus-control plate 281 is locked, as de-
scribed in detail in U. S. Patent No. 2,398,286, and
it is consequently not moved by the eccentric-
driven lever 267 in its rocking motion.

After the multiplicand has been entered in the
actuator R (Fig. 16) in well-known manner, the
multiplication key 75 (Fig. 1) is depressed, caus-
ing the arm 8% of that key to rock the contact
lever 3381 clockwise in Fig. 1 in such manner that
the electric contacts 334 for the motor M are
closed. When the motor starts, the swinging arm
23 (Figs. 1 and 4) is rocked by the cam discs 25
and Z6. When the operator depresses the key
15, its obligue edge or hook 719 (Fig. 1) releases
the edge §8 of the coupling rod 28 so that said
rod is free and displaced upwards by its spring
32. Then, the upper part of this rod enters the
recess 27 (Figs. 1 and 2) of the rocking arm 23
and consequently, the lifted rod 28 is moved by
the rocking arm 23 so that said rod is displaced
laterally to the left in Fig. 2. During this opera-
tion, the pin 34 on the rod acts upon the angular
piece 36 causing that piece to be displaced. to the
left in Fig. 2 and consequently the guiding slot
2{a (Fig. 7) rocks the coupling pawl 18 in the
same direction, that is upwards in Fig. 16. The
projection 42 of the locking arm 43 (Figs. 2 and
4) then engages the bent pawl 41 of the angular
piece 88, so that the spring 40 (Fig. 7) cannot
restore said angular piece to its neutral central
position. When the angular piece 36 is displaced
in the manner just described, the pin 48 secured
thereto follows and is moved to the left in Fig. 6
to act upon the conical pins 49, 58 so that they
are pressed apart and thus the stopping pawis
51, 82 are lifted from the shoulders 54, 55 on the
buffer discs 56 and 57, respectively. The main
shaft 58 is now released from the stopping pawls
and begins rotating in a + revolution. When the
pawls 5i, 52 are lifted, they themselves lift the
impulse arm 1086,

When the pawl {8 is swung upwardly as de-
scribed above (see Fig. 16) said pawl becomes
coupled to the shoulder 28 on the gear (5. This
couples the main shaft 58 with the motor to be
driven thereby in 4 revolutions, that is, counter..
clockwise in Pig, 1.

When the cam slot disc §2 (Figs. 1 and 8) se-
cured to the shaft 58 begins moving, its eccentric
slot 64 forces the release arm 316 to be rocked
clockwise in Figs. 1 and 11, said release arm en-
gaging the slot 84 by means of a roller 65. The
horizontal arm 88 of the release arm 310 then is
lowered towards the striking edge 68 (Figs. 1 and
2) on the coupling rod 28 and thus presses said
rod (and alsc the rod 29) downwards to its low-
ermost position, which is somewhat lower than its
position of rest shown in Fig. 1.

The key 75 still remains depressed, and conse-
quently the hook 81 (Pigs. 1 and 13) on that key

756 is pressed inwardly by the spring 82 to engage
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the couplinis redi28vand-the oblique surface:of
tHe point; 84 of that hooknow: snaps imabove the:
edgé 68 ofithacoupliligirod 28ytokeep:salid-rod:

ifbitssldwermost. peositioniafter-tiesmoment tat
which the arm 65:of the release:arm 33 begius
to move counterclockwiseunder thesaction of the
eccentricicam slot 85/

When::the spaaltiplication key:15%uis kept::de-

pressed,: it§ istriking surfaice ! 14 (Figs. 1 :and 13).
is [nthe path ‘of imotion ofthe bent portion: 187 3
ofithe hook 6% when said hook'is rocked-by the:
release-arm’ 3[0:7at the rocking motion of 'said:

hook: 69 -then is disensaged from the stationary

piri12 and the-arm:§9¢ slidés freely under: the:

tongte 89 of the Jlever 86 (see position: e :of-the

hook’ 681n :Fig: 5) ‘during:its reciprocatifig: mo--
tisnoso- that isald  last<mentivned:lever  is *not-’

actiated. - Bitif-the keyt 18 returnstoits: posi-
tion of test-(norn-deépressed:position):, the strik-
inig surfdce 1445 moved-out of the path of motion
of’thé “tongue: 13 of: 'the hook>69." Under the

action: of: the -torsion: spring 11, the ‘arm 69q:is

then. pressed: ‘upwards“againist: the: pint 12 :and

slides along-said pir during its motion and-with "
its ¢ pointistrikes the-tongue 89 of the-lever 86,°

2§ shown ir:tHe pesition 7 of:tH# hook 69 in'Fig.

5 which the-position d is the ‘position: of rest:
of‘that hook/ Thisswings'said arm3 §-counter--
<30
the arm--45 ‘and:‘rocks-it “counter-clockwise in -
Fig, 1, that isto-theleft iniPig. 4.5 Th"evlocking :
arar-43 2folows inotHat ‘motion: and ifs -part 42"
is moved.out of the-path’of treticn:of the part 41"

clekiwise in Fig. -5 ‘so- that ity ‘tongue 92 strikes

of. ‘the angalaripicce *363which nowiis restored
to-its iroperative certral-position by the spring
407 (Pig. 7).

iri-Fig. 6 “and the:stopping pawls are released;

their torsion’ spring ‘501 now presses them down- -
wards against-the periphery of the buffer discs -
5%, 57, During ‘its*continiued rotation the:cou- -

pling pawl 18 is acted upon by the obligue sur-
faece 2{B of the guide member 2 (Fig. 7), now

in its central position,and consequently this pawl &

is-drawn out of its-engagement with the shoulder

20 ‘of the gear 15 (Fi&. 16 so that the main shaft -
When the -

587 is ‘disconnected from ~the “motor. _
stopping: projections 54, §5 of the buffer discs

56 or 57, respectively, are-just-in front of the %

points of the stopping pawls 81,52, the torsion

spring 501 presses ‘these stoppirg -pawls -into en- -

gagement with said stop projections 54, 55." Be-
cause the main shaft 58 is rotating in + revolu-

tions, that is counter-clockwise in Fig. 1, the'stop ' &-

projection - 54 strikes the stop’ pawl 51, The

kinetic energy of thé rotating actuator R on the -
main shaft 58 is absorbed by the buffer spring 83 -
so that the rotiting ‘parts ‘are-softly and safely:

‘stoppad; Tt ’is to be-observed ‘that during the
whole bouncing ‘action; the stopping pawls 52,51

engage "the-stopping projections =55, 54 perma-~ -
nently and ‘without any reélative motion, This

means that there is'no risk that the stopping
pawls will swing-out and be disconnected; but on
the contrary, thie rotation is rapidly and reliably

stopped. Itis'to bé observed thab, for-example-

in @’ 4 revoldtion;:tHe stop pawl 5F may be de-

pressed to its lowermiost stoppirig position alimost

one half revolution: before the main shaft 58 is

stopped. As is shown in:Fig:10;the-disc: 56 has -

substantially ‘the shaperof:a-half -circle and per-
mits- the -stopping-:pawl 5{:-to swing-down to-its

armastjustimentioned.” Thésarm:.6%a lof:the:

This-restores:thé - pin: 48 secured
to that angular plece to its central position shown -

5.
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stopping -position: approximately .one-half -revo- -

lution (of the -main-shaft 58) in.advance.  When

-
iy

10

then tha:stoppingiprojection 54 strikes the stop-
pinig pawl §1, the disc 57 continues rotating some-
what counter-clockwise; so that the pawl 52 can’
easily be rocked down: against the projection §5.

When in the manner just ‘described the lever
86 is rocked ‘counter-clockwise in. Figs. 1 and 5
under the actionof the hook 69, alsothe lever 271
is released  from the tongue 9% and is Hfted up-
wards by its spring.. THis:releases in well-known

‘manner (see U. S! Patent No. 2,398,286) a shift-

ing impulse, because the.pawl 265 (Fig. 5) is thus
reléased ‘and ‘enters thé path of motion of the
driving lever 267, whiehithen drives the swinging
lever 247 ‘corryving the pawl 268 with which the
step-shifting mechanism of the actuator may be
coupled; When thus the swinging lever 247 be-
gins moving (bo the left in Fig, 5) the pin 273’
secured to-said lever acts upon the arm: 271 and
presses it downwards in-Fig.-5 so that the tongue

- 09 of the lever 86 ‘again engages the surface 93:

and locks the arm 2Tf in its lowermost position:
shown in Fig. 5.- During:this operation; said pin
273 moves in the slot 98 (Figs. 1 ‘and 14) of the
kéy ‘depresser-or-key ‘holding-down member 95,
which'is consequently depressed so that its bent:
portion 97 presses the bent lower ends 88 of the
coupling rods 28; 29 downwards. Consequently,
said rods cannot be released and cannot-be lifted
upwards to engage the rocking lever 23.. Thus,
the main shaft 58-and-consequently also the ac-
tuator R°cannot ba-started; as long as a shifting
operation is being carried out.

When the multiplication key 15 returns to-its-
position of rest, the contact lever 331 is still kept

“iri-its operative position and keeps: the contacts -

334 “closed, because the-pin {03 ‘of the impulse
lever 108 (Figs. 1 and 11) presses on the contact
1ever, said impulse-lever being now raised to its -
uppermost position by the lifted stop pawls 51,52.-
THe -electric contacts 334 hence remain closed
until the pawls 50 ‘and 62 pivot downwardly to -
engage the projections 54 ‘and 55, and thus move -
the arm 180 downwardly to-open the contacts.
owever, before -this-occurs-the-pawls ‘have ‘ar-
rested the main shaft 58 and-the-actuator R in
full cycle position. This:is very important for
a.rapid and reliable action of the machine.
Division

Wor division the control-lever 201 is set man-
ually to its right position at ¢ in Fig. 15, Thus,
the slide 241 is moved into the path of motion
of the hook 88 '(Figs. 1 and 5). As is described
in detail in U. S. Patent No. 2,398,286, the plus-
minus-control: plate 287 is now free and can be
displaced, when a shifting impulse arrives.

Tha dividend is enteéred in well-known manner
into the actuator R and is transferred to the re-
sults register. The actuator {(and, if necessary,
also the revolutions counter) is cleared and then
the-divisor is. entered.into the. actuator, which is
now in the usual manner tabulated to its extreme
left position, that. is fo.the highest. decimal de-
nominations of. the results register.. To start the

~machine the operator now depresses the division

key 18 which actuates the contact. lever 331 and -
closes the electric contacts 334.. In a manner
analogous. with.that described above under the
heading. “Multiplication,” the coupling rod 29.
is lifted and .the. main shaft 58 .is started to
rotate clockwise in: Fig.. 1, that is in a — revolu-
tion.-

When the cam. slot.disc. §2 rocks the release
arm. 340, the hook §9.:(Fig..5) follows and with
its adge- engages and slides on the slide 241, as..
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shown at ¢ in Fig. 5. The slide 241 thus pre-
vents the hook 69 from moving to its effective
position f after the division key 76 has been
restored to its position of rest. In other words,
the hook 69 will not act upon the part 89 of the
lever 86. Said lever thus remains unactuated
and the main shaft §8 with the actuator R con-
tinues rotating in — revolutions until the capac-
ity of the results register is exceeded and, con-
sequently, a ten is carried from the highest
denomination of that register. This swings the
arm 192 in the direction of the arrow A in Pig. 5
and this motion is transferred to the lever 86
which is consequently swung counter-clockwise.
As described above under the heading “Multipli-
cation” this causes the striking surface 92 to
swing the arm 45 (Figs. 1 and 4) and conse-
quently the locking arm 43. Hence, the angu-
lar piece 36 is now free and it is restored to its
inoperative, central position so that the main
shaft 58 is disengaged from the motor and the
actuator R is resiliently stopped by the stop~
ping pawls 5f and 52. .

When the lever 86 in the manner just de-
scribed is rocked counter-clockwise in Figs. 1
and 5 under the action of an impulse from the
arm {82 at the tens transfer, also the arm 271
is released from the tongue 90 and this releases
in well-known manner (U. S. Patent No. 2,398,-

286) o shifting impulse, because the pawl 265 3

is released and springs out into the path of mo-
tion of the driving lever 267. Consequently said
lever now drives the swinging lever 247 carrying
the pawl 265 to shift the actuator one step. When
the angle piece 35 is moved to its outermost posi-
tion (— position) it acted in well-known man-
ner on the plus-minus-coupling arm 294, and
said arm then sets the control plate 287 to pull
down the multiplication key 75 via its projection

280. The driving lever 267 by means of the plus-

minus-driving lever 274 acts on the control plate
287 to displace it and to cause it to pull down
the multiplication key 75. :

Then, the automatic division is continued in
well-known manner. :

Addition

When the item (addend) has been set in the
actuator R in well-known manner, the actuator,
upon the depression of the addition key, per-

forms one single 4- revolution in the manner de-

scribed above under the heading “Multiplica-
tion” and is stopped. Then the actuator is auto-
matically cleared in the manner described in
U. S. Patent No. 2,398,286 due to the fact that
the slide 388 is displaced to the right in Fig, 11,
when the hook 358 is moved downwards (counter-
clockwise) at the depression of the addition key.

Subtraction

Subtraction is carried out similarly as an oper-
ation of addition. The subtrahend is set in the
actuator R, the setting lever 258¢ for subtrac-
tion is moved downwards by the operator and
the division key 76 is depressed. Now the actu-
ator performs a — revolution, is stopped and
automatically cleared. .

What we claim is+

1. In a power operated calculating machine,
in combination, multiplication and division keys
independent of each other, an actuator, an elee-
tric motor, a coupling under the control of said
keys for coupling said motor to said actuator
for rotating the latter in either direction selec-
tively, lifting rods for controlling said coupling,
lifting springs for said rods, said rods being nor-
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mally locked in their lower position by said keys
against the lifting action of said springs, a re-
storing lever driven by said motor, and a pro-
Jjection on said restoring lever for restoring said
lifting rods to their lower positions.

2. In a power operated calculating machine
having an actuator rotatable in two directions
under the control of a multiplication key and a
division key and also having a step shifting mech-
anism for said actuator for shifting it rectilinear-
ly in either direction, in combination, normally
ineffective cyclically driven means for operat-
ing said shift mechanism, s cam disc connected
for rotation in synchronism with said actuator,
a follower engaging said cam dise, and an im-
pulse hook journalled on said follower and under
the control of said keys for rendering said nor-
mally ineffective means effective, said hook coop-
erating with said keys to be disabled thereby
when depressed and reenabled when released.

3. In a power operated calculating machine
having an actuator rotatable in two directions
under the control of a multiplication key and a
division key and also having an impulse oper-
ated step shifting mechanism for the relative
denominational shifting of said actuator recti-
linearly in two opposite directions, a cyclically
operated driving lever and a normally uncou-
pled swing lever operable by the driving lever to
operate said shifting mechanism, in combination,
an impulse giving member under the direct con-
trol of said keys operative to couple said swing
lever to said driving lever, said member cooper-
ating with said keys to be rendered inoperative
to give a releasing impulse for coupling the swing
lever to the driving lever when one of said keys
is depressed but again rendered ‘operative to give
an impulse to couple said swing lever to the driv-
ing lever when said depressed key is released, and
Power operated means for automatically recipro-
cating said release impulse giving member through
its impulse giving motion at every rotary oper-
ation of the actuator.

4. In a power operated calculating machine
having an actuator rotatable in two directions
under the control of a multiplication key and a
division key and also having an impulse oper-
ated step shifting mechanism foy the relative de-
nominational -shifting of said actuator rectilin-
early in two opposite directions, a cyclically op-
erated driving lever and g normally- uncoupled
swing lever adapted to be driven by the driving -
lever to operate said shifting mechanism, in com-~
bination, a releasing member under the direct
control of said keys operative to couple said swing
lever to said driving lever, said member cooper-
ating with said keys to be rendered inoperative
to effect coupling of said swing lever to said driv-
ing lever for providing an Impulse to said step .
shifting mechanism when one of said keys is de-
pressed but again rendered operative to effect cou-
pling of the swing lever to the driving lever to
provide an impulse to said shifting mechanism
when said depressed key is released, power oper-
ated means for automatically reciprocating said
releasing member at every rotary operation of
the actuator, and a full cycle mechanism for
stopping the rotation of said actuator, said full
cycle mechanism being actuated by said releas-
ing member when said depressed key is released .
irom its depressed position,

5. In a power operated calculating machine
having an actuator rotatable in two directions
under the control of a multiplication key and
a- division key and also having a step shifting
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mechanism for said actuator for shifting it recti-
linearly in either direction, & cyclically oper-
ated driving lever and a normally uncoupled
swing lever adapted to be coupled to and driven
by the driving lever to operate said shifting mech-
anism, in combination, a full cycle mechanism
for stopping the rotation of said actuator, a cycli~
cally operable releasing member cooperating with
and under the direct control of said keys so as

to be rendered effective upon release of a de- !

pressed key, a lever rockable by said releasing
member, when effective, to couple said swing
lever to said driving lever, a motor, a coupling
adapted to couple said actuator to said motor for
rotation in either direction, lifting rods under
the control of said multiplication and division
keys for controlling said coupling, a guide mem-
per for said coupling and said lifting rods, a
locking device for said guide member and thus

for said coupling, and an arm rockable to release ¢

said locking device and to render said full cycle
mechanism operative, said arm being in the path
of said lever and being operated thereby when the
lever is rocked by said releasing member.

6. In a power operated calculating machine 2:

having an actuator rotatable in two directions
under the control of a multiplication key and a
division key, and also having a step shifting mech-
anism for said actuator for shifting it retilinearly

in either direction, in combination, a motor, a 3

pair of rotatable members, gearing between said
motor and said members for driving the latter
in opposite directions of rotation, clutch means
for connecting said actuator to either of said
members, lifting rods, one rod being associated
with each key, a lifting spring urging each of said

14

rods from a normal position, said rods heing re~
strained by said keys against the urge of said
springs and adapted under the urge of said springs
to cause adjustment of said clutch means for
positive or negative rotation of said actuator
according to which of said keys is depressed,
each said key having a fixed striking surface for
locking the associated rod against the urge of
its spring as long as its associated key is in nor-
mal undepressed position, cyclically operated
means for restoring said lifting rods to normal
position, and a locking hook pivoted on each said
key to keep the associated lifting rod locked in its
normal position, as long as the associated key
remains depressed.
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