
Nov. 17, 1964 S. E. TOORELL 3,157,353 
CALCULATING MACHINES 

Filed March 5, 1963 4. Sheets-Sheet l 

SW iAY A 
Fres 

s y 

s S Af C 

INVENTOR. 
STURE EFRAM TOORELL 

BY vag (i- 9e by 
ATORNEYS 

  

  



Nov. 17, 1964 S. E. TOORELL 3,157,353 
CALCULATING MACHINES 

Filed March 5, 1963 4. Sheets-Sheet 2 

V 

& XSW Sify 

(2. 

O. 

-AASI. 
8 

INVENTOR. 
STURE EFRAM TOORELL 

BY o'-vg 9ag 
ATTORNEYS 

    

  

  



Nov. 17, 1964 S. E. TOORELL 3,157,353 
CALCULATING MACHINES 

Filed March 5, 1963 4. Sheets-Sheet 3 

INVENTOR. 
STURE EFRAIM TOORELL 

BY - sty's Gé 
ATTORNEYS 

  



Nov. 17, 1964 S. E. TOORELL 3,157,353 
CALCULATING MACHINES 

Filed March 5, 1963 4. Sheets-Sheet 4 

INVENTOR. 
STURE EFRAM TOORELL 

BY Cabreak 
ATTORNEYS 

  



United States Patent Office 
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3,157,353 
CASCUBAERS AACENES 

Stare Efraiyan Tscrel, Aiyiiia:erg, Sweden, assig C to 
Aiziebolaget Avidaiergia cit, Advisaberg, Sy sedea, a 
iciatestock coapay of Svyade: 

Fied Mai. 5, 1963, Sar. No. 262,975 
(claiias priority, applicatio Sweden, Mar. 5, 1962, 

2,400/62 
4 (Cais. (C. 235-62) 

The present invention relates to rotary machines, par 
ticularly calculating machines with a reversible rotor as 
sembly, and has for its clbject the provision of a coupling 
mechanism by which the sense of rotation of the rotor 
assembly may be reversed in a simple and rapid manner 
with a minimum of energy. 

Calculating machines of this kind are, as a ruie, 
equipped for automatic division, and the tens transfers 
during division will be performed at a rather late stage of 
the operation revolution. Consequently, it has been dif 
ficult to obtain a sufficient time margin, when using the 
conventional coupling mechanisms, to disengage the rotor 
assembly from the drive mechanism during the last opera 
tion revolution, solely, so an additional revolution has 
been necessary for this disengagement. The working 
speed of the machine has been reduced accordingly. 

According to the present invention, however, mecha 
nism is provided whereby the momentum of the rotor 
assembly is used for the purpose of disengaging it from 
the drive mechanism, and consequently the disengaging 
members shaped, as light catches, only necd be moved into 
an active position. This provides for a much Swifter dis 
engagement than for known mechanisms, and one which 
may readily be effected at the end of an operative revolu 
tion. in known mechanisms, such a disengagement ex 
tends over 20° to 25 of a revolution, but in the mecha 
nism according to this invention, the disengagement op 
eration has been reduced to extend over but 4 of a revolu 
tion, . . . - 

With these objects in view, the invention provides a 
coupling mechanism for calculating machines for engag 
ing and driving a rotary assembly, such as a calculating 
rotor, in either direction, comprising a coupling member 
between two drive gears rotating in opposite Senses, the 
coupling member being adapted to engage either of the 
drive gears by means of two coacting drive elements which 
are supported on the coupling member aid moved in a 
plane normal to the rotational axis to engage either of 
two drive lugs on the drive gears. 
An embodiment of the invention which is incorporated 

in a drive motor assembly attached to the right hand side 
of the machine will now be more specifically described. 

In the drawings: 
FIGS. 1 is a view of the starting and disconnection 

mechanism of the assembly, and the elements coacting 
therewith, 
FIG. 2 is an exploded view of the starting cam assem 

bly and the coupling mechanism, and illustrates the man 
ner of operation, 
F.G. 2a shows the starting 

tive view, - 
FIGS. 3 and 4 are views showing how the coupling 

members act upon the coupling mechanism, 
FIG. 5 illustrates the same mechanism together with 

other means acting upon the same, 
FIG. 6 is a view of a starting wheel of the coupling 

mechanism on a larger Scale, and 
FIG. 7 is a view of the latch mechanism of the calculat 

ing rotor. 
In the illustrated embodiment the calculating function 

of the machine is actuated through depression of an op 
eration key to 4, FiG. 1 the respective key levers 5 
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to 8 performing then a counterclockwise movement about 
a pivot 9, fixed in the machine frame. During the first 
portion of this movement, the keys are locked in a man 
her known per se to prevent the simultaneous depression 
of several keys, whereas the bottom portions 5a to 8a 
of the key evers during the latter portion of the move 
ments act directly or indirectly upon lever members 10 
to 3. 
The bottom portions 5a to 8a of the key levers might 

act, for the purpose of the invention, directly on an addi 
tion lever 2 and a subtraction lever 3, both pivoted on 
a pivot 34 fast in the machine frame, but to suit other 
machine functions the key levers 5 to 8 are arranged to 
actuate for certain operations the addition lever 12 and 
subtraction lever 13, respectively, indirectly over two drive 
ievers 9, 21 which are both pivoted on a stud member 
15 fixed in the machine frame. 
The coupling mechanism according to the invention 

for reversing the rotational sense of ther otor assembly 
may be used for different kinds of calculating machines. 
The following specification will be restricted to describe 
the functioning for repeated addition and repeated sub 
traction. 

Depending upon whether the operation is to be a 
calculation in the positive or in the negative sense, the 
addition lever 2 or subtraction lever 13 receives a clock 
wise movement on the pivot 14 by the respective key lever 
5, 6 (FIG. 1). Said levers 12, 3 impart, by their edge 
portiors 12a or 13c, respectively, a lateral tilting motion 
about its pivot to a pulling hook 6 (FIGS. 1 and 2). The 
hook 6 is formed with a trapeze-shaped slot by which it 
is movably supported by a pulling lever 7, and the pulling 
hook 16 is guided at the top and bottom by grooves in 
a bracket 3 (FEG. 2). 
To prevent interference with a selected operation after 

the depression of an operation key, the addition lever 12 
and subtraction lever 3 are surrounded by a start lock 
ing member 19 (FIG. 1) which is pivoted on a shaft 20 
fast in the mechanism frame, and which coacts with the 
starting and discoil infection mechanism of the assembly. 
The starting mechanism comprises a catch 23 (FIGS. 

1 and 2) having a hub 24 rigidly secured to an arm 25. 
This assembly is movably journalled on a shaft 22 fast 
in the mechanism frame, and in its downward portion 
the arrn 25 (FIG. 1) is formed with an open slit by which 
it rides over a stud member 9a secured to the start lock 
ing member 29 for receiving starting impulses. Upon 
such an impulse, either the addition lever 12 or the sub 
traction lever E3 is rocked about the pivot 14, and the ac 
tuated lever will immediately impart to the member 19 a 
clockwise rotation about the shaft 20, whereby the mem 
ber 9 will prevent any rocking of the other lever, will ac 
tuate the catch 23 to lock a starting cam assembly 26 (see 
FG. 2a), to be described later, and bring along a link 
member 27 (FIG. 1) provided to the right at the outer 
side of the assembly. The start locking member 19 is 
rigidly secured to an airin 19c by a hub member 19b, and 
the arm 59c carries a stud 9d extending through a slit 
in the right hand end plate (not illustrated) of the mecha 
nism, and engaging a slot formed in the link 27. This 
link 21 which belongs to the disconnecting mechanism 
will receive a counterclockwise rocking motion about a 
stud 84 fast in the mechanism frame, on which the link 
is pivotally as weil as slidably Supported. 
The returning of the starting mechanism to its initial 

position and to abutment of the latch 23 against the 
starting cam assembly 26 is effected by a tension spring 
23 which is suspended between a stud member (not ill 
lustrated) provided in the mechanism frame and the 
arm 25, whereas the addition lever 12 and subtraction 
lever 3 are returned by two tension springs 29, 30 which 
are secured to the machine frame, and by which also 
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the actuated key lever 5, 6 is returned to initial position. 
The starting cam assembly 25 is movably supported 

by a shaft 3i (FIGS. 1 and 2) secured in the machine 
frame. This assembly 26 comprises a piurality of cams 
Some of which actuate the coupling mechanism indirectly. 
The latch 23 coacts with a starting cam 32 (FIGS. 2 
and 2a) while the pulling lever 17 is engaged a cam 50 
forming part of starting cam assembly 25. 
The pulling ever E7 is movably supported on a shaft 5i. 

(FIG. 2) secured in the mechanism end plates (not ill 
lustrated) and has its forward end 7a shaped to give 
a catch 33 its coupling movement to abutment against 
the starting cam 32. To ensure engagement between the 
pulling ever 7 and the cam 50, a tension spring 97 is 
connected to the front lever portion 7a, and the other 
end of said spring is connected to the bracket 8. 
The catch 33 (FEG. 2) is movably supported on a 

shaft 34 which is journalled between the mechanism end 
plates, and it is at one end provided with a luig 33a 
against which the starting cam 32 abuts before the actual 
calculating operation is effected. This stop position is 
provided about half a revolution after the starting posi 
tion. At the other end of the catch 33 a stild 33b is 
provided which, upon the engagement of the catch to the 
stop or calculating position, disengages two other catches 
35, 36 (F.G. 5) from an operative position relative to 
the coupling mechanisin. The catch 36 is movably sup 
ported on shaft 34 (FIG.S. 2 and 5), and the catch 35 
is movably supported on a shaft 37 secured between the 
Ilechanism end plates. Between said catches is con 
nected a tension spring 38 (FIGS. 2 and 5) which urges 
the catches towards operative position and to disengage 
the stopping action of the catch 33. 

This catch 33 further coacts with a rocker 39 (FEGS. 
2 and 5) a lug 39a on which engages an open slot formed 
in the catch 33. The rocker. 35 is pivoted on a stud 43 
of the machine frame, and is adapted to be engaged by 
a cam 41 (FG. 2) in the starting can assembly 26, as 
Well. A link member 42 is hingedly secured to the rocker 
39, and this link member 42 is provided with a slot which 
slidably engages a stud member 43 secured to the machine 
frame. A hole at upper end of the link member is 
adapted to engage by a stud member 445 (see FIG. 1) 
secured to the latter lifting member 44. 
The lifting member 44 (FIG. 1) is movably supported 

by a stud member 45 secred to the machine frame, and 
a lug 44a engages a slot 47a (see FIG. 7) in a discon 
necting link 47 which is formed with elongated holes and 
by the latter slidably supported on two studs 43, 439, 
Secured to the machine frame. 
A stud 44b on the lifting member 44 is surrounded by 

two latch members 72, 73 (FIG. 7) which are movably 
supported on a shaft 25 secured to the machine frame. 
By means of a spring 56 connecting them, the latches 72, 
73 will be operated by the position of the lifting mem 
ber 44. The latches 72, 73, in their turn, control the 
engagement and disengagement of the calculating rotor 
by engaging a stop disk carried by the rotor shaft. This 
stop disk comprises two disk portions 94, 95 (FCS. 1 
and 7) which are movably disposed on the rotor shaft, 
and a compresion spring 62 is mounted between the disk 
portions 94, 95 to make the latter engage from each side 
a stud member 96 secured to the gear 8) (F.G. 7). In 
that way, a stop disk assembly is provided the stop posi 
tions of which are fully determined relative to the cal 
culating rotor. 
When the catch 33 is moved into stop position the 

rocker 39 is tilted clockwise, and the link 42 (FIG. 2) 
imparts a counterclockwise motion to lifting member 44 
to release the latter from its engagement with the slot 
47a in the link 47 (FIG. 7), wherethrough the latter is 
pulled by a tension spring (not illustrated) forwards 
(for addition and subtraction), so that lifting member 44 
Will engage the link 47 at the side of slot 47a, and there 
through lock the catch 33 in its stop position. At the 

5 

i. 
same time the lifting member 44 through its stud member 
44b actuates the latches 72, 73 to turn the latter away 
from their stop positions, whereby the calculating rotor 
may rotate. The return of the respective parts to the 
initial position will be described later. 
As has been already described, the pulling hook 5 

(FIGS. 1 and 2) receives upon setting-up operations a 
laterally tilting movement around its pivot on the pulling 
ever 97 by either the addition lever 2 or the subtrac 

O 
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tion lever 3 (FIG. 1). Upon movement of pulling lever 
27 the pulling hook 16 will impart a downward move 
ment under the action of cam 53 to either one or the 
other the coupling levers 52, 53 (FIG. 3) to rock the 
lever in question about its pivot. Levers 52 and 53 are 
movably supported on shaft 5i and provided with stud 
members 52a, 53a (FEGS. 3 and 4), respectively, at the 
front end, by which stuids they will engage two starting 
levers 54, 55 by elongated slots in the latter. The start 
ing levers 54, 55 are movably carried by shafts 34 (FIG. 
4) and 37 (FIG. 3), respectively. Both evers 54, 55 
actuate the coupling mechanism by pulling down either 
coupling lever 52, S3. The return of the coupling levers 
52, 53 and starting levers 54, 55, respectively, to initial 
position is effected by two tension springs 86, 87 which 
are connected to a stid member (not illustrated) in the 
mechanism frame. 
The coupling mechanism which forms an assembly 

and is movably supported on a shaft 57 secured to the 
mechanism frame, comprises a starting wheel 58 (FIGS. 
3 and 4), on which two starting pawls 59, 60, one at 
each side, are movably carried by a common grooved 
shaft (61. The pawls 59, 68, which are identically shaped, 
are provided with a stild 53a, 6a, respectively, which 
penetrate through clearance holes in the starting wheel 
58, and by which the pawls coact with each other. The 
pawls thus will assume the inner, active position alter 
natively, whereas the outer free position may be assumed 

40 

60 

70 

by both pawls simultaneously. 
To retain each pawl in the intended position, the 

former are adapted to coact with two latches 63, 64 
(FIGS. 3 and 4), which are pivotally carried by two 
grooved pivots 65, 66 secured to the starting wheel 59, 
and loaded by two torsion springs 67, 63 which are both 
supported by a stud 69 secured to starting wheel 58. The 
coupling assembly is disposed between two guide disks 
72, 7, which are secured with bayonet mounts to the 
pivots 65, 66. The studs 59a, 69a will coact with the 
starting evers 54, S5 and extend through elongated slots 
in the guide disks 78, 7; for engagement or disengage 
ment of the respective starting pawl with the drive mech 
anism of the assembly. 

This drive mechanism comprises a plurality of gears 
which are driven continuously by the drive motor of the 
machine. The last step in the power transmission to the 
drive mechanism of the assembly comprises a compara 
tively thick gear 74 (FIG. 2) journalled for rotation on a 
shaft 53 fast in the assembly frame and meshing with a 
gear 75 journalled for rotation on a shaft 57 adjacent to 
the inner end plate, and with an intermediate gear 75 dis 
posed in another axial plane than gear 75. The gear 76 
is rigidly connected to another gear 77, and this assen 
bly is journalled for rotation on a shaft 78 carried be 
tween the end plates. The intermediate gear 77 further 
meshes with a gear 79 which, like gear 75, is journalled 
for rotation on shaft 57, but is disposed adjacent to the 
outer end plate. The coupling mechanism consequently 
is disposed between two gears 75, 79 rotating in opposite 
directions. - 

Both gears 75, 79. have their hubs formed with drive 
lugs 75a, 79a which will impart a rotation to starting 
wheel 58 upon actuation of either starting pawl 59, 60, 
in the positive sense through gear 73, or in the negative 
sense through gear 75. 
The starting wheel 58 meshes, in its ?turn, with a gear 

80 secured to the rotor shaft of the machine, and thus 
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the sense of rotation and operational sequence of the 
calculating rotor depends directly on which starting pawl 
59, 60 is moved into engagement with either gear 75, 79 
of the drive mechanism. 

Gear 79 further meshes with a gear 81 which trans 
mits the rotation to starting cam assembly 26 upon start 
ing and disconnection of the calculating operations. 
Gear 81 is identically like gear 79, and is journalled for 
rotation on shaft 31. The drive lug 81a will drive the 
starting cam assembly 26 by a starting pawl 82 (FIG. 2) 
movably carried on the starting cam 32. The starting 
pawl 82 is formed with an abutment at its free end for 
engagement with the respective catch 23, 33, and is 
adapted to be moved into engagement with the drive lug 
81a by a tension spring 83, the other end of which is 
connected to a stud 85 (FIG. 2) at the starting cam 32, 
when the catches 23, 33 are moved aside by the action of 
the starting or disconnection mechanism. 
As the gear 81 in the most unfavourable position must 

rotate a revolution after the starting impulse to bring 
along the starting cam assembly 26, the starting pawl $2 
is formed with a back portion which affords a smooth 
continuation of the circumference on the greatest radius 
of the starting cam 32, comprising about half a revolu 
tion, wherethrough neither the catch 23, and consequent 
ly neither of the members coacting therewith may be re 
turned to initial position until the starting cam assembly 
26 has rotated through half a revolution which corre 
sponds to its calculating position. With such a device, 
the machine operations become independent of the actua 
tion time of the operator, and, moreover, the calculations 
become reliable. 
When one or the other of the catches 23, 33 is engaged 

in its respective stop position, it first pushes the starting 
pawl 82 out of engagement with the drive lug. 81a, where 
after they stop the starting cam assembly 26 against the 
abutment on the starting pawl 82 which is suppored by 
the stud 83 upon its pushing back. 

In repeated addition and subtraction, the number of 
terms fed into the machine depends directly upon the time 
the respective operation key 1, 2 is depressed. When such 
a key is released, the starting mechanism and the elements 
coacting therewith are returned to initial position during 
the later part of the actual operation revolution, and an 
abutment lug on link 27 (FIG. 1) then will be disposed 
in the path of a reciprocating roller arm 46. The latter 
is movably supported by shaft 22, and will engage by a 
rotatable roller 92 an eccentric cam 88 secured to the 
rotor shaft, urged by the force of a tension spring 89, 
connected to its lower, bent-out portion and to stud 
member 84 (FIG. 1). 
When the arm 46 moves along the link 27 by the rota 

tion of cam 88, the link 27 imparts to a lever 90 a tilt 
ing movement around a stud member 91, secured to the 
mechanism frame. The other end of the lever 90 actu 
ates an abutment on link 47, and urges the latter back to 
initial position, wherethrough the lifting member 44 may 
fall into the slot 47a once more (FIG. 7). When the 
lifting member 44 is returned to initial position, both 
latch members 72, 73 are released, so that they are urged 
by tension spring 56 against the stop disk on the calcu 
lating rotor, and finally stop the rotating assembly in its 
initial position. 

Simultaneously with the operation described above, the 
lifting member 44 disengages on its return to initial posi 
tion the catch 33 from its stop position in calculating posi 
tion, so that the starting cam assembly 26 is once more 
moved along in the rotation of the drive mechanism, as 
the starting pawl 82 engages with the drive lug 81a, and 
the catch 23 subsequently stops the starting cam assembly 
26 in its initial position (FIG. 1). 
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6 
Upon the disengagement of the catch 33, the catches 

35, 36 are moved into active position, and disengage there 
by automatically the respective starting pawl 59, 60 on 
the starting wheel 58 from the respective drive lug. 75a, 
79a, when the coupling assembly passes by, whereby the 
coupling is rendered inactive. 

It will be appreciated that the different elements of the 
invention may vary substantially, depending on the type 
of machine used, within the scope of the appended claims. 
What claim is: 
1. In a calculating machine of the type having a rotary 

actuator operable in one direction to perform addition and 
in the opposite direction to perform subtraction, and op 
eration keys for determining the sense of rotation of the 
rotary actuator; drive means for the actuator, and means 
for coupling said drive means to the actuator for drive 
thereof in a selected direction comprising, in combination, 
a pair of axially aligned drive gears adapted to rotate in 
opposite senses, a coupling member disposed between said 
drive gears, a pair of starting pawls pivotally mounted on 
said coupling member for movement in planes transverse 
to the gear axis, each said pawl being adapted to engage 
a corresponding one of said drive gears, a starting cam 
assembly comprising a plurality of cams, a pulling lever 
pivotally mounted adjacent one of said starting cams for 
actuation thereby, a pulling hook mounted for reciproca 
tory movement and for actuation by said pulling lever, 
said hook having a T-shaped head and being adapted to 
be tipped in either direction transversely of its line of 
movement, means for tipping said lever in a particular 
direction upon actuation of a corresponding operation con 
trolling key, a pair of pivotally mounted couping levers 
arranged for selective actuation by said pulling hook in 
accordance with the tipping movement imparted thereto 
and a pair of starting levers each operated by the corre 
sponding coupling lever, said starting levers cooperating 
with said starting pawls to engage said coupling member 
with that one of said drive gears operating in the proper 
sense to perform the operation selected by an operation 
controlling key. 

2. A calculating machine drive and coupling mechanism 
as claimed in claim 1, wherein a catch member is pivotally 
mounted to cooperate with said starting cam assembly, 
and means is provided operable upon movement of said 
pulling hook to move said catch member into a position 
to stop said cam assembly and wherein two additional 
catch members cooperate with said starting pawls and 
means are provided operated by said first catch member 
for operating said further catch members to disengage an 
engaged one of said starting pawls. 

3. A calculating machine drive and coupling mechanism 
as claimed in claim 2 wherein a lifting member is pro 
vided, said lifting member being actuated by said starting 
cam assembly and by said disconnecting mechanism, said 
lifting member cooperating with said first catch member 
to retain said catch member in stopping position during the 
performance of a calculating operation proper. 

4. A calculating machine drive and coupling mechanism 
as claimed in claim 3, wherein said further catch members 
are urged by a common spring member into position to 
disengage said starting pawls during the last 4 of an op 
erational revolution. 
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