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This invention relates 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 — direction.
It may be applied, for instance, to pin wheel or
Odhner machines.

The chief purpose of this invention is to sim-
plify the devices for stopping the rotary actuator
(such as a pin-wheel rotor) after completing the
desired number of revolutions, and also to im-
prove such stopping devices for rendering them
more reliable.

Another purpose of this invention is to lower
the costs for manufacturing the stopping devices
for the actuator.

Another purpose of this invention is to render
the machine more reliable and less sensitive to
shocks and rough handling; in other words the
risk of machine faults is essentially reduced.
This is of course most important in rapidly oper-
ating calculating machines driven by electric
motors.

When not otherwise expressly stated, the ex-
pressions “right,” “left,” “upwards,” ‘“down-
wards,” “forwards,” “backwards,” “front” and
“hack” are used in this specification and in the
claims ag such directions appear to an operator
sitting at the key-board of the machine to ma-
nipulate it.

One embodiment of an improved calculating

2

Tig, 11 shows an end view of the clearing mech-

. anism and the parts cooperating therewith.
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Tig. 12 shows a detail (a side view) of the set-
ting arm for setting the machine to direct sub-
traction, together with the parts cooperating
therewith.

The machine illustrated in the drawings is in
its essential features constructed in accordance
with U. 8. Patents No. 2,108,596, No. 1,927,771,
No. 2,243,075 and No. 2,398,286 issued April 9,
1946, though the invention by no means is limited
thereto. See also U. S. patent applications Ser.
No. 532,961, Ser. No. 534,453 and Ser. No. 543,288
corresponding to Swedish patent applications No.
7448/1942 and 7449/1942 and 3605/43, respec-
tively.

The machine illustrated in the drawings is of
the Odhner or pin wheel type and has an actu-
ator or pin wheel rotor arranged in a carriage
shiftable along the main shaft §8. For carrying

~ out the calculating operations this shaft together
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machine in accordance with this invention ig il-" -

Tustrated in the annexed drawings.

Fig. 1.shows g section on the line I—T of Fig. 2
snd is substantially an end view from the right
side of the machine, with the right end plate
removed.

Tig. 2 shows a front view of the upper part of
the driving mechanism proper.

Fig. 3 shows a detail view of the stop disc mech-
anism, as viewed from above.

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

nism proper.

Fig. 5 shows an end view of cerfain details im-
mediately to the left of the driving mechanism
proper.

Tig. 6 is a cross-sectional view taken on the
line VI—VI of Fig. 1.

Fig. 7 is a cross-sectional view taken on the
line VIT—VII of Fig. 1, showing a guiding plate.

Tig. 8 is a plan view of a part of the stop dise,
and is taken on the line VIII—VIII of Fig. 3.

Tig. 9 is a cross-sectional view taken on the
line IX—IX of Fig. 8.

Fig. 10 shows a plan view of one of the buffer
discs in the stop disc mechanism.
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with the actuator is rotated in either direction
of rotation, that is 4 or — direction, that is,
counterclockwise and clockwise, respectively, in
Figs. 1 and 11, as Indicated by arrows correspond-
ingly marked.

A shaft (8 is driven by a motor and carries a
toothed wheel I{ driving a toothed wheel 12qa,
which together with another toothed wheel 12b
(Figs. 1 and 4) is secured to a shaft {3. The
toothed wheel [2¢ drives directly a toothed wheel
14, while the toothed wheel 12b drives a toothed
wheel 15 through an intermediate toothed wheel
I7. The two toothed wheels 14, 15 are freely
journalled on the shaft 16 and consequently they
always rotate in opposite directions as long as
the motor runs. One or the other of these
toothed wheels 14, 15 may be coupled to the shaft
{§ by means of the coupling pawl {3, which is
rockable on a pin §8a¢. This pin extends at right
angles to the shaft 186, and is secured in the block
{9 rigidly attached to the shaft {6 and passes
through a slot in said block. Said slot is parallel
with the shaft 16 and in it the pawl {8 is thus
journalled. When said pawl is rocked in one
dirvection or the other, its lateral projections will
engage shoulders or offsets on the sides of the
toothed wheels 14 and 15, respectively. This
couples the shaft 18 to the toothed wheel 14 or
I5, respectively, that is, this shaft is rotated in
one direction or the other, because the wheels 14
and 15 rotate in opposite directions. By means
of geared transmissions the shaft 16 is in per- .
manent driving connection with the main shaft
58 of the machine, which carries the actuator.
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Thus, the actuator is rotated in the -+ direction
or the — direction depending on whether the
pawl {8 is coupled to the toothed wheel 15 or 14,
respectively.

For guiding the pawl 18 to engage and to dis-
engage the shoulders on gears (4 and 15, said pawl
has a point or head at that end which is most fe-
mote from the pin 18¢. This point enters a guid-
ing slot 2{e¢ having oblique entrance edges 21y,
This slot is formed in a movable guiding member
2l (Figs. 1, 2 and 7), and the point of the pawl

8 is in the guiding slot 2la, when the shaft 1§
is at rest (that is, when the actuator is in its full
cycle position). When the shaft 6 rotates, the
point of the pawl I8 engages one side or the other
of a stationary guiding rail 22 which - is curved
along a circular arc (Fig. 1). Thus, the pawl {8
is positively guided during that part of the rota-
tion of the shaft {6 during which the point of the
.bawl is outside of the slot 21a. The guiding rail
22 is preferab’y resiliently suspended. In other
words, the slot 2{a and the rail 22 together guide
.the rawl 18 durihg the whole revolution of 360°.
Normally, the guidihg member 2{ with its guid-
ing slot 2fe is in its middle or central ‘position
(Fig. 7) and then the pawl 18 is disengaged from
the shoulders on géars 14 and 15. When in the
manner described below the guiding member 21 is
moved to either side, it roeks the pawl 8 corre-
spondingly to engage the corresponding shoulder
on'the gears {4 or 15,

A rocking arm 23 is pivotally journalled on the
stationary pin 24 and one énd 23a (Figs. 1 and 4)
of this arm enters the space between two cam
discs 25, 26, which are se¢ured to the shaft 13
and consequently rotate when the motor runs,
This swings the arm 23 to and fro in a recipro-
cating or pendulouts motion on the pin 28, The
opbosite end of this arm has a recess 21 (Fig. 2).

Two coupling rods 28, 29 are displaceably jouir-

nélled on pins 30 (Figs. 1 and 2) secured to the
stationary blate (frame part) 31 and entéring
cblong slots in the rods. Said rods may, there-
fore, be displaced in their longitudinal direction,
and ‘springs 32 are tensioned between said 1ods
and stationary pins 33 and tend to lift the rods
to their uppermost position. At their upper ends,
these rods carry ping 34 entering slots 35 of an
angular piece 36 which is displaceable laterally,
that is parallel with the shaft’ 18, on a stationary
shaft 87 (Figs. 1 ahd 7) Secufed between the two
intermediate Walls 38 and 39 of the machine
frame. The angular piece 36 is ‘rigidly con-
nected with the guiding member 2{ to form a
rigid unit, nermally kept in its central position
between the walls 38 and 39 by a spring 40, ag
shown in Fig. 7. When the angular piece 36 and
the guiding mémker 21 are in this central posi-
tion, the pawl I8 is disengaged from the shoulders
on gears {4 and 5, as mentioned above. The
aneular piece 3§ has a projection 41 (Figs. 1, 2
and 4), which rests against the inside of the
downwardly projecting part (tongue or offset) 42
of the locking arm 43. At one end said locking
arm is rotatably journalled on the pin 44 which
is secured to an offset part of the side wall 28,
-The opposite (outer) end of the lecking arm 43
is embraced by the fork-shared upper end of
an arm 45 which is rotatably- journalled on the
pin 46 on the side wall 39 and is pressed by 3
sering 47 in such difection (clockwise in Fiss,
1 and 11) that thHe part 42 ‘ehgages the projec-
tion 41.

A pin 48 (Figs, 1, 2 and 6) is riveted to the
‘angular piece 3§ and enters the space between

10

15

20

25

30

35

40

45

50

55

60

65

70

7o

28 and the key
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two double-conical pins 49 and 50. The pins 49
and %0 may also be described as having the shape
of hyperboloids of rotation. These pins are riv-
eted to the back ends of stcp pawls &1, 52, re-
spectively, rotatably journalled on 2 pin 53 se-
cured to the side wall 38. Around this pin a
torsion spring 501 is wound, acting upon the two
stop pawls so that the double-conical pins 49, 50
are pressed towards each other to engage the

‘pin 48,

When the machine is at rest and no operation
of calculation is being carried out, the two stop
pawls ‘51, 52 éngage their respective stop shoul-
ders 54, 55 of two buffer discs 56, 57 (Figs, 1,3,
10 and 11), said torsion spring 501 pressing the

‘points of the pawls inward against the periphery

‘of said buffer discs which are rotatably journalled
on the main shaft 58 of the machine, w_ich car-
ries the actuator, Between the two discs 56, 57
a streng buffer ccmpression spring 59 is arranged
which presses those dises to engage an eccentric
bushing or sleeve 60 (Figs, 1, 3,8 and 9). This
bushing is either itself non-circular, for instance,
o_(/al or elliptic in ci‘oss-section, or is eccentrically
journalled on a screw or stud bolt §{ which is
secured, as by riveting to a cam disc 62 rigidly
connected with the main shaft 58. A nut §3

‘threaded on the screw 61 serves to keep the bush-
‘ing 60 in its angular positicn as set on the screw

61. It is to be observed that the cam disc 62
Is eccentrically arranged on the main shaft 53
and the circular slot 64 cut in said disc is conse-
quently eccentiic in relation to the main shaft
58. A roller 65 (Figs. 1 and 5) enters said slot
and is journalled on a three-armed lever or re-
lease arm 310 which is rockably journalled cn the
stationary pin 61. The horizontal arm 66 of said
lever extends inwards through the space between
the rods 23 and 29 (Figs. 1 and 2) to engage the
edges 68 of said rods from above. At this place
the arm 66 is broadened so that it can cooperate
with the edges 68 of both rcds 28, 29, as is shown
in Fig. 2. To the lower arm of the release lever
310 a three-arm or three-branched hook 69 is
rotatably journalled on the pin 5. A torsion
spring 11 is wound around said pin and tends to
rock the hook €9 counterclockwise in Figs. 1
and 5.

Under the action of this spring -the back arm
63a of the hcok 69 engages a pin 12 secured to
the intermediate wall 39. In addition, the hcok
68 has an angularly disposed portion 13 which
extends laterally below the rrojections 74 (Fig, 1)
on the two keys 75 and 16, that is the multipli-
cation or 4 revolutions key 75 and the division
or subtraction key 76, resrectively. These keys
are rotatably journalled on a stationary shaft 17
and are acted upon by individual springs 18
pressing the back end of the key against the sta-
tionary guide 31. In addition, these keys have
hooks 78 engaging the edges 68 of the rods 28, 29
from above to normally rrevent the spring 32
from lifting seid rods, that is when the key 15
or 16, respectively, is not depressed. It is to be
observed that the key 75 cocperates with the red
16 with the rcd 29, Each key 75
or 16 has a hock 81, which is rockably journalled
on a pin 80 on the key and is-pressed by a soring
82 to engage the pin 83 on the key. 'The points
84 of said hcoks are somewhat lower than the
striking edges 68 of the rods 28, 29, when said
reds are in their rosition of rest. The keys 15, 16
are integrally formed with the srins 85 and also
Ww'th the arms 280 and 291, respectively. The
arms 85 of said keys engage the pin 331g of an
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angular plece or contact lever 331 which is rock-
ably journalled on fhe stationary pin 333 and
controls the electric motor contacts 334. When
one of the keys 15, 16 is depressed, the contact

lever 331 is rocked to close the motor contacts -

334 starting the motor. The arms 290 and 291
_of the keys 15 and 16, respectively, enter in well-
known manner & recess in a plus-minus-control
plate 281 which is arranged below the base plate
of the machine, as shown in Figs. 1 and 5. Ref-
erence is made to the corresponding parts 290,
2g(, 287 of U. S. Patent No. 2,398,286, issued
April 9, 1946.

A lever 86 (Figs. 1, 4 and 5) is rockably jour-
nalled on the stationary pin 87 secured to the
frame 88. This lever has four projections 89,
90, 91, 82. The projection 89 (Figs. 1 and 5) €X-
tends through a hole in the intermediate wall
38 above the arm 8¢ of the hook 69. The pro-
jection 80 forms a striking edge for the lever
271 which is rockably journalled on the station-
ary pin 325 and with its surface 93 engages the
projection 90. The projection 8{ engages the
arm 102 which, in a manner showninU. S, Patent
No. 2,398,286 is scted upon by the tens transfer
hook or lever for the totalizer wheel of the high-
est denomination in the results register. ‘When
5, ten is carried into that totalizer wheel the arm
102 is swung in the direction of the arrow Ain
Fig. 5, that is clockwise, as is described in detail
for the part 162 in U. 8. Patent No. 2,398,2885.
Finally, the projection g2 engages the lever 43
(Figs. 1, 5 and 11) to rock that arm, when the
jever 86 is swung counterclockwise. A tension
spring 94 Dresses the arm 88 and its projection
91 into engagement with-the arm 102,

The driving lever 267 (Figs. 1 and 5) drives the
swing lever 241, and also the plus-minus control
plate 287 in the manner shown in detail in U. S.
Patent No. 2,398 986. The lever 241 effects the
.shifting and the control plate 287 pulls down the
keys 156 and 16 during the calculating operations.
This control plate 287 is seb to its -+ position and
— position by means of the reversal lever 294,
depending on the setting of the angular piece 38
-to which the reversal lever is directly connected.
Depending upon how said angular piece and con-
sequently the control plate 281 are set said con-
trol plate engages oneé of the projections 290, 291
of the multiplication key 15 or the division key
16, as described for the corresponding parts 281,
290, 291 in U. S. Patent No. 2,398,286.

The key holding-down-lever 95 (Fig. 1) which
is rotatably journalled on the stationary pin 96
of the wall 39 has a front angular portion 97 ex~
tending through a hole in the intermediate wall
29 to engage the angular lower ends 98 (Figs. 1
and 2) of the lifting rods 28, 29 from above. Said
iever 95 has a curved cam slot 88 (Fig. 1) en-
gaged by the pin 213 secured to a small standard
or tongue on the swing lever 241. In addition, a
pin 85a (Fig. 11) is riveted to the key holding-
down-lever 85 and enters a slot of the contact
1ever 331 to swing that lever for closing the con-
tacts 234 when the lever 95 is pressed downwards.

An impulse arm or lever 100 (PFigs. 1 and 11) is
displaceably journalled ab its upper end on the
pin 53 for the stopping pawls 51, 52, said impulse
jever having an oblong slot through which said
pin passes. The upDer end of this impulse arm
is fork-shaped and has two angular prongs tol
resting on the upper sides of the two pawls 51, 52.
At its lower end this impulse lever carries a pin
103 resting in a slot 104 of the contact lever 331.
- The slide 241 (Figs. 1 and §) is controlled by
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“the coupling pawl

6

thé control lever of thé machine as described with
reference to parts 241 ang 201 in U, S, Patent No.
9,398,286, this lever serving for setting the ma-
chine to multiglication and to division with auto-
matic shifting. Depending upon the setting of
this lever the slide 241 is in or out of the path
of motion of the pawl §9. When the machine is
set to multiplication the slide 241 is out of the
path of motion of the pawl §9, but when the ma-
chine is set for division, the slide 241 enters the
path of motion of said pawl., .

The release arm 310 (Pigs. 1, 11 and 12) acts
directly on the hook 358 which is integral with
the ‘subtraction setting lever 358a. This lever
358a extends outwards through a slot in the cas-
ing {05 of the machine. In the embodiment
shown the machine has, in addition to the multi-
plication or positive multi-revolutions key 15 and
the division or negative multi-revolutions key
16 also an addition key, as in U. S. Patent No.
2,398,286, but no subtraction key, Thus, the ma-~
chine is set to subtraction by pressing the lever
3580 downwards manually to its jowermost posi-
tion, and when the division key 16 is depressed,
the machine performs an operation of subtrac-
tion as described in connection with Fig. 16 of
the patent just mentioned. For this purpose the
release arm 310 has an angular projection 310a
pressing sgainst the edge 318 of lock 358 when
the latter is depressed due to the fact that the
operator presses the lever 358¢ downwards to
its lowermost position (for subtraction) or due to
the fact that the addition key has been depressed
manually. Figs. 1 and 11 show the lever 358a in
its uppermost position, while Fig. 12 shows the
same in its lowermost position. When the slide
280 is pushed inwards, that is to the right in Figs.
1 and 11, for-instance, due to the manipulation of
the clearing key 406, the cam 380a of this slide
acts on a pin 188 extending through a hole of the
intermediate wall 39 and secured to the lever 45,
This rocks the lever 48 and moves the locking
arm 43 to the left in Fig. 1 and counter-clockwise
in Fig. 4 so that the part or offset 42 of that lock-
ing arm releases the tongue 41 of the angular
piece 38. Under the action of its spring 40, the
angular piece 36 with its guiding slot 2ta is re-
stored to its neutral, central position so that
{g is disengaged from the
shoulders on gears {4 and (5. If the main shaft
58 rotates, when the clearing is started, such ro-
tation is thus stopped, as soon as the current
revolution has heen completed.  The main shaft
58 cannot be re-started again during the clearing
operation due to the fact that the lever 45 keeps
the locking arm 43 rocked aside so that its offset
‘42 does not lock the projection 4f. Consequently
the guiding slot 2la and the coupling pawl.18 are
restored to their inoperative neutral position, be-
fore any of the shoulders on the gears 14 and 15
come around to the pawl 18 during rotation of
the gears 14 and 16. When the slide 380 is dis-
placed to the right in Fig. 11, the pin 412 thereon
rocks the arm 411 clockwise in Fig. 11, said arm
being rockably journalled on the pin 333. Con-
sequently, this arm acts on the pin 33!a and the
contacts 334 are closed for the clearing operation.
Tn clearing operations effected due to the manipu-
lation of the clearing key 406 or when the ma-
chine has been set to addition or subtraction and
consequently the arm A11 has been swung clock-
wise in Figs. 1 and 11, the downwardly extending
projection 4l fe of that arm engages the upper

side of the angular projection 269 (Fig. 5) of the
shifting of the actu-

lever 211. This prevents all
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‘ator ‘during “operation: “of “addition; “subtraction
and cléaring. .

‘As is deseribed in detail in U. S, ‘Patént No.

2,398,286, the tovthed Wheels 385,388, 394 (Fig. 1)

-are driven by the motor underthe control of the -

coupling arm 392, The cledring key 406 (Fig.11)
is-arranged on the link or arm 490 -which by
‘means-of.an oblong slot embraces the stationary
-pin 480¢ and also by means of the pin 400% is
-articulately connécted  with the lower end of‘the
coupling arm 392, the latter being connected with
‘the slide 389 by means of a spring 408, This slide
‘has a: restoring -spring 419 -and in ‘its “backwarg
‘active position it is‘locked by a pawl 395 releas-
able-by thepin 397 on the toothed wlhieel 394 after
‘the clearing of the actuator has been finished.
-Apin 407 is secured to the coupling arm 392 and
‘engages-a’ projéction on the slide 380-s0 thdt said

tion (zeroizing) .

A disc (07 (Figs, 3-and 11) is rotatably jour-
nalled-on the main shaft 58 and carries two.pins
188, " 109 “which ‘enter into the holes 1i0 or 114
‘respectively of the stop-discs 55 or 57, respec-
-tively, and are guided in said holes, In clearing
‘Opé€rations in connection with operations -0f ad-
dition ahd'subtraction, the projection ‘408c (Fig,
‘11) ‘of the rod 400 is moved to engage the periph-
“ery ‘of ‘the disc 07 when the slide 380 is moved
to- tHe right in Fig. 11 and by means of the spring
408 tries to rock the coupling arm 392 counter-
-clockwise, said couplirig arm being articulately
connectéd with the roq 400. This prevents any
¢learing operation from being starteq as long as
the main -shaft 58 ‘rotates. Similarly, the pro-
‘jection “40@c éngages the periphery of disc 107
when the clearing key 485 is

the actuator rotates. :Not until after-said shafi
has been stopped in its full cycle position by the
stop pawls 51, 52, does the spring ‘488 pull the
‘Projection 438¢ into
10T ang this-swings the ‘coupling arm:382 counter-
clockwise so that the clearing is effected. Thus,
sald disc {67 .1s stopped and locked, but never-
theless the main shaft:-58 may move slightly be-

yond its position of rest while compressing -the -

buffer spring 59. For instance, in an- Operation
of -addition -the dise 5T may move somewhat
counter-clockwise, because the pin 189 can move
somewhat in the hole | i,

-Mode of operation

F01" the ‘vatious kinds of operation, the device
described aets ag follows:

-Multiplication
‘The ‘control lever of ‘the 'machine (see lever

'201.in.U."S, Patent'No.-2,398,285) .is ‘set, to g po- ‘6

‘sition “for ‘multiplication,: thys causing .the slide
24§ -controlled  thereby to ke moved out 6f the
bath ‘of inotion 6f the hook 69 (Figs. 1 and 5).
At 'this setting, the. plus—minus-control plate- 227
s locked, as described in detail in said patent,
and it is consequenily not nioved by the eccen-
tric-driven lever-287 in"its rocking motion,
“After the multiplicand hds been entered-in the
-actuator in well-known manner, the multiplica-

tion- key ‘75 (Pig. 1) is »depressed,»causing-the:

the ‘recess 107a of the disc -
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‘lifted

:rod - acts

‘rocks the coupling pawl

‘pled .to the shoulder

slot -64 by means of 3

-arm 85 .of that keytoirock the contact lever 831

clockwise:in Fig, Iin:such manner ithat the elec-

‘tric contacts 334 for theé:motor-are:closed. "When

the ‘motor starts, ‘the swinging :arm 23
and 4) :is rocked- by-the cam discs 25, 26.

(Pigs. 1
When

‘the operator depresses the: key 15, its oblique edge

or hook 19 (Pig, ‘1) ‘releases the edge 68 of the
coupling :rod 28 so that ‘said rod-is free.and dis-
placed upwards by its spring 32. Then, the upper
this rod-enters the recess .27 (Figs. 1:and
2) of the rocking .arm -23 ‘and -consequently, -the
rod 28 is moved by the rocking arm 23 so
that said rod ig displaced laterally to the left in
Fig. 2. During this operation, -the pin 34 on the
upon the angular piece 36 causing also
that piece to be displaced -to the left in Fig. 2
and conisequently the guiding slot 2ig (Fig. T
18 in the same direction.
Consequently, 'the coupling pawl becomes .cou-
on the gear 5. 'This
couples the main shaft 58 with the motor to be

-driven thereby  in + revolutions, that is coun-
-ter-clockwise: in Fig, 1,

The projection 42 of the
locking-arm 43 (Figs. 2 and 4) then engages the
bent-pawl-41 of the angular piece 36, so that the
spring 40 (Fig, 7) cannot restore said angular

-piece to-its neutral central position. When the

angular piece 86 is displaced in the manner just
described, the pin 48 secured thereto follows and
is 'moved to the left in Pig. 6 to act upon the
conical pins 49, 50 so that they are bressed apart
pawls 81, 52 are lifted from

are lifted; they themselves lift the impulse

-arm-100,

When the cam slot disc-62 (Figs. 1-and 8) se-
cured to the shaft 58 begins moving, its eccentric
slot .64 :rocks the release arm 310 clockwise in
Figs: .1 and 11, said release arm -engaging the

Position,

sition of rest shown.in Fig, 1,

-Because- of .the depression of -.the key 15, the
spring 82 .(Fig. 1) is able to Divot the hook 8f
Jjournalled .on that.key towards the coupling rod
28 and the. oblique surface.of the point 84 of that
hook -now .snaps in above the edge 68 .of .the
coupling rod. 28.to keep said rod in its lowermost
position after the arm 66 of the release arm 310
begins. to-move counter-clockwise under the ac-
tion of the eccentric cam.slot 64.

When ?the»multiplicationukey 15 is kept de-
pressed,. its striking surface-74 (Fig. 1) is in the
Dath: of motion of the angular portion 13 of the
hook:69, when said hook is rocked by the release
arm-310 at the rocking motion of.saig arm-as just

the arm68¢ is then bressed upwards against the
pin-12 and slides ‘along-said pin during its motion
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and with its point strikes the tongue 89 of the
lever 86 (as shown in the position f of the hook 69
in Fig. 5, in which the positien d is the position of
rest of that hook). This swings said arm 86
counter-clockwise in Fig. 5 ¢o that its tongue 92
strikes the arm 45 and rocks it counter-clockwise
in Fig. 1, that is to the left in Fig. 4. The locking
arm 43 follows in that motion and its part 42 is
moved out of the path of motion of the part 41 of
the angular piece a6 which now is restored to its
inoperative central position by the spring 40 (Fig.
7). This restores the pin 48 secured to that an-
gular piece, to its central position shown in Fig. 6
and the stopping pawls are released. Their tor-
gion spring 531 now presses them downwards
against the periphery of the puffer disrs 56, 57.
During its continued rotation the coupling pawl
18 is acted upon by the obligue surface 2!D of the
guide member 21 (Fig. 7) now in its central posi-
tion and. consequently, this pawl is drawn out of
its engagement with the shoulder of the gear {5
50 that the main shaft 58 is disconnected from the
motor. When the stoppirg projections 54, 55 of
the buffer discs £6 or 51, recpectively, are just in
front of the points of the stopping pawls 51, 52,
the torsion spring 501 presses these stopping
pawls into engagement with said stov projections
54, 55. Because the main shaft 58 now is ro-
tating in -+ revolutions, that is counter-clockwise
in Fig. 1, the stop projection 64 strikes the stop
pawl 6{. The kinetic energy of the rotating ac-
tuator on the main shaft 58 is absorbed by the
buffer spring 59 so that the rotating parts are
gently and reliably stopped. It is to be observed
fhat during the whole bouncing action, the stop-
p'ng pawls 52, 5f engage the stopping projections
55, 54 permanently and without any relative mo-
tion. 'This means that there is no risk that the
stopping pawls will swing out and be discon-
nected, but on the centrary, the rotation is rapid-
1y and reliably stopped. It is tobe observed that
for example in a - revolution.the stop pawl5l may
be depressed to its lowermost stopping position
almost one half revolution pefore the main shaft
58 is stopped. As is shown in Fig. 10, the disc 86
has substantially the shape of & half-circle and
permits the stopping pawl 5§ to swing down to its
stopping position approximately one half revolu-
tion of the main shaft 58 in advance. Thus the
stopping projection 54 strikes the stopping pawl
5{, the disc 51 continues rotating somewhat
counter-clockwise, so that the stop pawl B2 can
easily be rocked down agamnst the stop projec-
tion 55,

When in the manner just described the lever
86 is rockeq counter-clockwise in Figs. 1and b

under the action of the hook 89, the lever 271 is

released from the tongue 98 and is lifted uvpwards
by its spring. This releases in the manner de-
scribed in U. S. Patent No, 2,398.286 a shifting im-
pulse, because the pawl 265 (Fmig. 5) is thus re-
leased and enters the path of motion of the driv-

ine lever 267, which then drives the swinging lever .

247 carrying the pawl 266 with which the step-
shifting mechanism of the actuator may be cou-
pled.. When thus the swinging lever 247 beg'ns
moving to the left in Fig. 5 the pin 213 secured to
said lever acts upon the arm 271 and presses it
downwards in Fig. 5 so that the tongue 90 of the
lever 86 again engages the surface 23 and locks
the arm 211 in its lowermost position shown in
Pig, 5. During this operation, said pin 273 moves
in the slot 89 (Fig, 1) of the key depresser or key
holding-down member §5, which is consequently
also pressed downwards so that its angular gor-
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tion 97 presses the bent lower ends 98 of the cou-
pling rods 28, 29 downwards. Consequently, said
rods cannot be released and cannot be lifted up-
wards to engage the rocking lever 23. Thus, the
main shaft 58 and consequently also the actuator
thereon cannot be started, as leng 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
in its operative position and keeps the contacts
234 closed, because the pin 103 of the impulse lever
{80 (Figs. 1 and 11) presses o1 the contact lever,
said impulse lever being now raised to its upper-
most position by the lifted stop pawls 51, 52. Not
until after the stop pawls 51 52 fall down to en-
gage the stop projections 54, 55 does the impulse
arm 168 move downwards, that is, not until after
the main shaft 58 and the actuator thereon have
reached their position of vest or full cycle. The
electric contacts 334 are consequently kept closed.
This is very important for a rapid and reliable ac-
tion of the machine. ‘

Division

For division the control lever of the machine,
which corresponds to lever 201 in U. S. Patent No.
2,308,286 is set manually to its position for di-
vision. Thus, the slide 24§ is moved into the
path of motion of the heook 69 (Figs. 1and 8). As
is described in detail in U. 8. Patent No. 2,398,286,
the plus-minus-control plate 287 is now free and
can be displaced, when a shifting impulse is ap-
plied thereto.

The dividend is now entered in well-known
manner in the actuator and is transferred to the
results register. The actuator and, if necessary,
also the revolutions counter is cleared and then
the divisor is entered in the actuator, which is' .
now in the usual manner tabulated to its extreme
left position, that is to the highest decimal
denominations of the results register. To start
the machine the operator now depresses the di-
vision key 16 which then causes the contact lever
331 to close the electric contacts 334. In a man-
ner analogous with that described above under
the heading «Multiplication,” the rod 29 is lifted
and the main shaft 58 is started to rotate clock-
wise in Fig. 1, that isin a — revolution.

When now the cam slot disc 62 rocks the re-
lease arm 310, the hook 68 (Fig. 5) follows and
with its edge engages and slides on the slide 241,
as shown in position e in Fig. 5. The slide 241
thus prevents the hook 69 from moving to its
position f after the division key 76 has been re-
stored to its position of rest. In other words, the
hook 69 will not act upon the part 89 of the lever
86. Said lever remains thus unactuated and the
main shaft 58 with the actuator thereon con-
tinues rotating in — revolutions until the capacity
of the results register is exceeded and, consequent-
Iy, a ten is carried to the highest denomination of
that register. This swings the arm 102 in the
direction of the arrow A in Tig. 5 and this motion
is transferred to the lever 86 which is conse-
quently swung counter-clockwise. As described
above under the heading «Multiplication” this
causes the striking surface 92 to swing the arm
45 (Figs. 1 and 4) and consequently also the lock-
ing arm 43. Consequently, the angular piece 36
is now free and it is restored to its inoperative,
central position so that the tnain shaft 58 is dis-
engaged from the motor and the actuator is
resiliently stopped by the stopping pawls 51, 52.

:%hen the lever 86 in the manner just described
is recked counter-clockwise in Figs. 1 and 5 under
the agtion of an impulse from the-arm 102 at the
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tens transfer, the arm
projection- 9§ and: this releases-in’ the manner ge-
scribed-in U. 8, Pitent No. 2,398,286 shifting: i~

pulse, bécause the pawl 265 is released'and springs:

out-into’ the path: of motion of the' driving- lever
261.  Consequently said lever now drives the
swinging lever 247 carrying: the pawl 265 to shift
the actuator one step. When: the angle pigce 36
Is moved to its outermost position (- position)
it-gets in well-known manner or the plus-minus-
coupling arm 294, and said arti then sets the con-
trol'plate 287 to pull' down the multiplication key
15 by means of its projection 290. The driving le-
ver 267 by means of the plus-minus-driving levey

214 now acts on the control plate 287 fo displace
it and to cause it to pull down’ the thultiplication:
key 15

Thus, the automztic divisioni i continued: ir-
well-knowri manner,

Additiori -

When the item (addend) Has been sét in the-
actuator in well-known manner, the actiuator
upon the depression of the addition key per-
forms-one single + revolution in the manner de-
scribed above under the heading “Multiplication”
and is stopped. Then the- actuator is automat-
lcally cleared in the mariner described in U, S.
Patent No. 2;398,286 due to the fact that the
slide 380 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 carriéd out similarly ‘as an op-
eration of addition. The minuend is set in the
actuator, the setting lever 358a for subtraction:
is moved downwards by the operator and the di-
vision Key 76 is dépressed. The actuator there-
fore performs g — revolution, is stopped and auto-
maticdlly cleared; ,

Cettain modifications may be miade in the de-
vice shown and described within the scope of this
invertion. Thus, the distarice between the strik-

ing edges or stopping shoulders 54, 55 may be

adjusted: by” substituting exchangeable cylindric-

rollers on the stud bolt 61, for the eccentric: 60,
The striking surfaces or edges: with- which the
dises 58, 5T engage the eccentric 60 may be made
obliqué, instead-of parallel. This renders it pos-
sible- to adjust the distance betweeh the shoul-
ders 54, 55 still more, because in siich: case the
eccentric, in its different angular- positiohs, sets:
said distance to different values.

What we claim is: _

1. In'a pewer actuated calclilating machine; a
rotatably riounted actuator, means for-rotating:
said actuator in opposite directions; & pair of
members rotatably mounted coaxially. with said-
actuator and formed with shouldeérs; resilient:
means for opposing. rotation of saigd- members-
to-said actuator, and a- pair of arresting-

pawls cooperahle with said shoulders for stopping..

rotaticn of said actuator.

2. In a- power actuated - caleulating. machine;-.

a rotatably mounted-: actuator, means- for- rotat.
Ing said actuator in opposite directions, a-pair-of-
members: rotatably mounted- coaxially - with- said-
actuator and formeg. Wwith- shoulders, a single-
buffer spring. for OPposing rotation of both: of-said-
members relative to saidxactuato_r, and-a-pair- of-
arresting. pawls cooperable. with- said- shoulders-
for stopping-rotation.of said actuator.- ,

3. In a power actuated. calculating machine, g
rotatably mounted actuator;-means for- rotating-
said- actuator in. Oprosite- dil‘eqt»:_i,on_s,j a- pair- of:

271 is released from' the.
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. OpPosite: sides of ‘said:

- shoulders’ for stopping rotation:

12
memibers: rotatably mounted: coaxially with:sald-
actuator 'and formed with: shoulders: facing each::
other; restlient- méans‘-'fb‘rk opposing’ rotation: ot

sald miembeérs relative to saiq ‘actdator, means:-

- for- adjusting: the space hetween: said: shoulders

in" thelr-position: of Test, and a' pPair of arrestitig’
pawlsicoopetable with:said shouldeérs for Stoppitig
rotation ¢f said actuator..

4 In"a power actusted calculating mdchine, o
rotatably mounteg: aetuator, means: for rotating!
sald' actiator in oppogite directions; g-projection’
rotatable with: said: actuator, 4 pair of meribers
rotatably’ mourited coaxidlly’ with' said: actuator
and’ha\iing"‘substant‘ially radigl surfdces engaging
projection; g Buffer spring:.
betweén said’ mernhbers’ for urging said faces:irito-
contact with said- projection; said: members hay--
ing shouldérs; and- a pair of arresting pawls co:
ope‘rablé‘with'sai'dxshoulder'é for’'stopping rotation
of'said actuator.

5. In"a poWer actuated calculating machine; a-
rotatably mounted actuator, means for rotatirg:
said actidtor in opposite ‘directions, a-pidjection
rotatable  with said actuater, a pair of meémbers’
rotatably ‘mounted’ coaxially with: said: actudtor
and having substantially rddial ‘suirfaces-ehgaging:
ODPOosite sides of saig: projection; a:buffer spring.
between said nieniber for-urging said-fdces into
contaet with- said- projection, said’ memkers hgy-
ing shoulders; said projection: comprisirig ‘an- e¢-
centric €lernent; means for- adjusting- the eccén-
tricity-of ‘said element to' thereby vary the: space-
between: the- shotlders” on -said: memkters; and:'a
pdir of arrésting pawls- cooperable” with saig
of sdid: actuator.”

6. In'd- power actuated calculat'iﬁg"rha'chine; a:
rotatably mounted actuator, meahs for rotating
said attuatér in' opposite directions; g proiéction’
rotatable with- said-actuator, a pair of members
rotatably motinted coaxially: with: said” acdtuator.
an’dthaVing'-substdntially' radial surfacesengaging:’
opposite’ sides: of-said projection, a: buffer spring:’
between said members for urging sdid: faces into
contatt -with sdid- projection, said miembers hav-
ing shoulders, said rrojection: comprising-a ¢3lin~
drical €lement;. means- for’ removably mounting:’
said element'wherebyiit'may'be“ replaced by an -
elententof different diameter In‘order'to-vary the'
spate between: the shoulders: on - said members,
and-a-pair of arresting pawls’ cooperable with said:
shoulders-for ‘stopping rotation of said ‘actuator,

7. In a-power dctuated- calculatingxmachine,r a-
rotatably mounted actuator, meahs for rotating
said actuator in opposite directions, a projection®
rotatable’ with- said actuator, g: pair of membérs )
rotatably’ mounted -coaxially with' said: actuator’
angd having:arcuatefpe’ripheries of not more than:
180°,-each member having z shoulder formed:ad="
Jacent-to one end:of-its periphery; a buffer spring
between- said- memibers: for: urging’ the members:
into contact’ with- said’ projection, and:a pair of
arresting: pawls cooperatle with said- shoulders:
for stopping.rotation of said actuator,

8- In a~power actuated: calculatirig machine, a-
rotatably mounted- actuator; means: for- rotating:
said- actuator- in: opposite. directions, a’ pair of-
members- rotatably mounted: coa: ially” with said-
actuator- and- formed- with- shoulders; resilient:
means-for limiting rotation of-said memboar relys
tive to said actuator; g pair of arresting pawls co-
operable with-said shoulders- for stoppingrotation:
of- said- actuator, and- means for simulianeously”
disengaging both-said pawls: from ‘said shoulders;

9. In a power- actudteq’ calculating: maghine:- &
rotatably’ mounteq- actuator, means:for- rotating-

[
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said actuator in opposite directions, a vair of
members rotatably mounted coaxially with said
actuator and formed with shoulders, resilient
means for opposing rotation of said member rela-
tive to said actuator, & pair of arresting pawls co-
operable with said shoulders for stopping rotation
of said actuator, said pawls having adjacent con-
cave surfaces, and a member movable between
said surfaces to simultaneously move said pawls
out of engagement with said shoulders. _

10. Tn a power actuated calculating machine,
a shaft, an actuator carried by said shaft, means

for rotating said shaft and actuator in opposite

directions, a pair of members rotatahly mounted
coaxially with said actuator and formed with
shoulders facing each other, resilient means for
limiting rotation of said members relative to said
actuator, & pair of arresting pawls cooperating
with said shoulders for stopping rotation of sald
actuator, a disc rotatably mounted on said shaft,
a clearing key operable only when said disc is in
its full-cycle position, each of said members being
formed with an aperture, and a pair of pins of
smaller diameter than seid apertures extending
from said disc into said apertures, for limiting
relative rotation between said members and said
disc.

11. In a power actuated calculating machine, a
shaft, an actuator carried by said shaft, means for
rotating said shaft and actuator in opposite di-
rections, a bair of members rotatably mounted
coaxially with said actuator and formed with
shoulders facing each other, resilient means for
limiting rotation of said members relative to said
actuator, a pair of arresting pawls cooperating
with said shoulders for stopping rotation of said
actuator, a disc rotatably mounted on said shaft,
each of said members being formed with an aper-
ture, a pair of pins extending from said disc into
said apertures, said disc being formed with 2
notch in its peripheral surface, and a clearing
key cooperating with said peripheral surface and
engageable with said notch when said disc is in
its full ecycle position determined by engagement
of said pawls with said shoulders.

12. In a power actuated calculating machine, &
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rotatably mounted actuator, an electric motor for
rotating said actuator in opposite directions, an
electric switch in the circuit of said motor, a pair
of members rotatably mounted coaxially with said
actuator and formed with shoulders, resilient
means for opposing rotation of said members rel-
ative to said actuator, a pair of arresting. pawls
cooperable with said shoulders for stopping rota-
tion of said actuator, and means operative by said
pawls for maintaining said switch closed when
the pawls are disengaged from said shoulders.

13. In a power actuated calculating machine, &
rotatably mounted actuator, an electric motor for
rotating said actuator in opposite directions, an
electric switch in the circuit of said motor, a pair
of members rotatably mounted coaxially with said
actuator and formed with shoulders, resilient
means for opposing rotation of said members rel-
ative to said actuator, a stationary shaft, a pair
of arresting pawls pivotally mounted on said shaft
and cooperable with said shoulders for stopping
rotation of said actuator, an arm movably sup-
ported on said shaft, projections on said arm and
engaging said pawls so that disengagement of said
pawls from said shoulders moves said arm, and
means responsive to the movement of said arm
for maintaining said switch closed.

ERIK GRIP,
STURE TOORELL.
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