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The present invention relates to calculat:
ing machines provided with tens carrying
members in the form of wheels or like ro.
tating members each of which is adapted to

6 be rotated for a certain angle by the actua-
tion of the tens carrying tooth on the corre-
sponding number wheel, -being - thereby
brought into operative position relatively to
a driving mechanism from which it is sub-

10 sequently rotated for another angle in the

- same direction. The second rotation con-
stitutes the carrying motion transferring the
ten to the number wheel of next higher order,
at the same time restoring the carrying wheel

15 to inoperative position in which it is exposed
~ to new action of the tens carrying tooth on
its own number wheel.

The main object of this invention is to
provide a carrying mechanism of the kind

0 in question’ in which the direction of rota-
tion of the tens carrying wheels is independ-
ent of the kind of calculating operation
(adding, subtracting and so on) thus con-
siderably simplifying the carrying mecha-
nism. Further simplification of the machine
1s attained by other features of the inven-
tion as will be seen from the following speci-
fication. ; :

- The invention will be described with ref-
30 erence to the accompanying drawings illus-

trating by way of example one embodiment

of the invention in connection with a special

kind of adding machine. However, the in-

vention may also be used in connection with
35 other calculating machines.

Fig. 1 is a rear view of the totalizer and
the carrying mechanism, the middle parts
thereof being broken away and the figure
being contracted in axial direction. T ig. 2
is'a section on line 2—2 in Fig. 1. F ig. 3
is a section on line 3—3 in Fig. 1. Fig. 4 is
“the same section as Fig. 3, some of the parts
shown in Fig. 3 being, however, omitted
in Fig. 4 for the sake of clearness. F ig. b
1s a section on line 5—15 of Fig. 1.

The adding machine shown in the draw-

ings is of the kind in which each item is first -

set up by means of setting wheels or the like
assembled in a setting mechanism (not shown
on the drawings) from which the item set

up 1s subsequently transferred to the total-
izer by means of transfer members consist-
ing in the present case of reciprocating racks
1 meshing with transmission wheels 2 which
in turn are in engagement, either directly
or through the medium of intermediate
gears, with the numeral wheels of the total-
izer. 'The latter is adapted to be thrown
out of mesh with the system of racks after
the item transfer has been accomplished, thus
allowing the said racks to be restored to their
Initial positions by idle motion. For this
purpose the totalizer as a whole including the
transmission wheels 2 is supported by rock-
ing arms 3, 4 provided each at one end of
the totalizer, said arms being keyed on a

- shaft 6 pivotally mounted in the frame 5 of

the machine. In order to cause the trans-
mission wheels 2 to mesh with the racks 1

“during the item transfer operation the arms

3,4 are swung down toward the system of
racks, the totalizer then occupying the posi-
tion shown in Fig. 2. The said item transfer

operation is performed by the action of the

driving means of the machine. By the fur-
ther action of the said driving means a cer-
tain rotating movement will be imparted to
the shaft 6 causing the arms 3, 4 and the
totalizer to be swung into an upper position,
as shown in Fig. 3, the transmission wheels
2 being then out.of mesh with the. racks 1.

‘The said upper position is occupied by the

totalizer during the tens carrying opera-
tion. The displacing movements of the to-
talizer may in addition be utilized, according
to this invention, to operate certain new
means for preventing overthrow and other
accidental movements of the tens carrying
wheels as well as other devices described in
the following. The totalizer is covered by
a sheet metal plate 45 forming part of the
protecting cover of the machine, said plate

being rigidly connected with the totalizer -

supporting arms 3, 4 and adapted to partake
in the rocking movemeits thereof. The driv-
ing mechanism of the machine operating the
rocking shaft 6 of the totalizer as well as
the reciprocating racks 1 and other driving
members described below may Le of any
known kind and need not be described. =
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“said system being thus

for subtraction (division).

2

The transmission wheels 2 are loosely
mounted on a common shaft 7 supported by
the arms 3, 4, the hubs of the wheels at the
same time serving to space the wheels apart.
Applied to the inner sides of the arms 3, 4
are bearing pieces 11and 12 respectively said
pieces being pivotally mounted on the arms
by means of shafts or journals 9 and 10 re-
spectively. The sald pleces serve as Sup-
ports for the totalizer, the. common shaft
13 of the totalizer wheels, each of which is
composed in the nsual manner of a gear wheel
14 and a digit wheel 15. The shaft 13 1s jour-
ynled-in the pieces 11 and 12 above their piv-
ots 9 and 10, while the common shaft 16 of
the intermediate gear 17 is similarly sup-
ported in these pieces helow their pivots.
usual the totalizer wheels as well as the in-
termediate gears are loosely mounted on their
chafts. As will be seen, the whole system
of totalizing wheels and intermediate gears
is swingably mounted in the rocking frame
formed by the shaft 6 and the arms 3 aid 4,
adjustable relatively
to the Lransmission wheels 2 which are mount-
ed directly in the said frame. By this-ar-
rangement the transmission wheels 2 may at
will be brought into mesh with the totalizer
wheels 14, 15 or with the intermediate gears
17, the first adjustment being intended to
be used for adding (multiplying) operations,
while the second adjustment is to be used
The said ad-
justments are performed by means of adjust-
ing keys 18-and 19 respectively.

The adjustable tens-carrying wheels con-
sist of toothed wheeis 20, loosely mounted on
the shaft 7 of the transmission wheels 2,
each of the carrying wheels 20 being dis-
posed close to the transmission wheel 2 allot-
ted to the number wheel of next higher order.
The eddendum cirele, piteh circle and root
circle of the carrying wheels 20 are substan-
tially of the same diameters, as those of the
transmission wheels 2, alternate teeth of the
latter being, however, removed so-8st0 forin
enlarged tooth spaces 21. In Fig. 2 the teeth

A

92 of the carrying wheels 20 aie indicated.

by dotted lines. Xach of the totalizer wheels
. 15 except that of the highest order 1s pro-

vided with a tens carrying tocth 23 pro-
jecting from a plate 237 secured to that side
of the digit wheel 15-which is adjacent to the
number wheel of the next higher order. The
tens carryings teeth 23 are intended to co-
operate
the adding position’ of the totalizer shown
in Fig: 2. Hach of said teeth in the moment
of change from the 9-position (shown in Fig.
2) of the number wheel to the 0-position will
actuate that tooth of the pertaining carrying
wheel 20 which stands in the path thereof,
thereby rotating said carrying wheel for an

“angle corresponding to the pitch of the trans-
mission wheel 2 and thus corresponding to .

with the tens carrying wheels 20 in
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half of the pitch of the carrying wheel 20.
The latter is thus caused to occupy the posi-
tion shown in Fig. 8. To hold the carrying
wheels 20 in their normal or prepared posi-
tions respectively there is provided a corre-
sponding number of holding pawls 24, which
are mounted on a common shaft 25 supported
by the arms 8,4. Each ofthe holding pawlsis
pressed against the pertaining carrying wheel
by means of a spring 26 so as to engage one
ot the teeth 22 of the carrying wheel by means
of anotch 28, provided that the wheel stands
in normal position as in Fig. 2, while iz the
adjusted position of the carrying wheel two
oblique locking edges 27 on the holding pawl
will engage the opposed faces of two adjacent
teeth 22. S

For the purpose of transmitbing driving
power from the driving means of the machine
o the carrying. wheels there is provided &
corresponding number of driving disks 29
mouiited on 2 common shaft 30 extending un-
dernesih the racks 1 and parallelly to the
shafts of the totalizer, said shaft 30 being
pivotally mounted in the frame of the ma-
chine. 'The hubs 81 of the disks are keyed to
the-shaft 30 at the same-time serving as spac-
ing’ members determining the proper posi-
tions of the disks in such a manner that each
disk will be inalignment with the correspond-
ing carrying wheel 20. Hach of the driving
disks 29'is provided with a rigid arm 32 the
outer end of which forms a tooth 33. The
diftevent arms 32 are projecting in different

angular directions, being distributed spirally-

round the shaft so as to produce progressive
operation in the usual manner of the series
of carrying wheels. Bach disk 29 is fur-
ther provided with a shorter arm the outer
end of which forms a tooth 76 normally pro-

jecting upwardly into: the opposed  tooth .

space 21 of thie corresponding carrying wheel
90 thus forming an abutment at which the
carrying wheel is arrested after having ac-
complished the movement imparted to-it by
the carrying tooth 23 and consequently pre-
yenting overthrow of the wheel. When shift-
ing the totalizer into its upper position, asin

Tig. 3, on the other hand, all ot the arrest-

ing teeth 76 will come out of path of the teeth

99 thus permitting the carrying wheels to be
moved freely. ‘ '

On account of the totalizer being shifted
out of mesh with the racks 1 after the ac-

complishment of -each- item transfer opera-

tion the driving disks 29 must obviousiy be
adapted to operate the carrying wheels 20

while the latter are occupying their elevated
position, as in Fig. 3. In this elevated posi-

tion each of the transmission wheels 21s mesh-"
Jingwith a coupling wheel 36 individual there-

to, the object of which is to provide, during

. &

the tens carrying operation, a connection be-

tween the transmission wheel 2 and the caz-

rying wheel 20 mounted closely thereto and
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adapted to be made operative by the numeral
wheel or the intermediate gear of the next
lower order. = To this end the width of tooth
of the coupling wheel 36 is made equal to the
sum of-the tooth widths of the transmission
wheel 2 and the carrying wheel 20 thus en-
abling the coupling wheel to engage both the
transmission wheel and the carrying wheel
at the same time.  All of the coupling wheels
36 are rotatably mounted on a common shaft
37 which is pivotally mounted in the frame
of the machine. The hub of each coupling
wheel 36 which at the same time serves as a
spacing sleeve is provided with an internal
recess 89-in which projects a pin 40 rigidly

-secured to the shaft 39, the width of ‘said

recess being so chosen as to allow the coupling
wheel of being rotated for an angle corre-
sponding to the movement of the carrying
wheel 20 under the influence of the driving
tooth 33 but no more. The object of the pins
40 is to restore subsequently those of the cou-
pling wheels which may have been rotated
in connection with a tens carrying opera-
tion. Each of the coupling wheels is fur-
ther provided with three ratchet teeth 41,
the end 42 of a spiral spring 43 engaging one
of the notches formed between the said teeth,
thus holding the wheel in either of two dis-
tinct locking positions.  All of the spiral
springs 43 are wound on a common bar 44 se-
cured to the frame of the machine.

The manner in which a tens carrying oper-

ation proceeds will now be described assum-.

ing that the register or totalizer is adjusted
in the adding position shown in the draw-
ings. In the case of performing a subtrac-
tion a carrying operation will take place
which is quite analogous with that described
below. ; . 7

. The angular position of the numeral wheel

15 in Fig. 2 corresponds-to the digit value 9.

The front of the carrying tooth 23 then con-
tacts with the rear flank of one of the teeth 22

on the appertaining carrying wheel 20.°
Upon shifting the numeral wheel to the angu--

lar position which corresponds to the value
0 the tooth 23 will push the said tooth 22
forward thereby rotating the carrying wheel
20 for an angle corresponding to half of its
pitch.  While normally, as shown in Fig. 2,
one of the enlarged tooth spaces 21 is oppo-
site the shaft 30 of the driving disks 29 the
carrying wheel is now adjusted, by the action
of carrying tooth 23 in such position that a

tooth 22" will project downwardly toward the -

said shaft 30, as shown in Fig. 8 in which
the digit wheel 15 is set in its O-position. The
tooth 76, which originally was" bearing
against the front flank of one of the teeth 22
on the carrying wheels referring to Figs. 1
and 2 in which the carrying wheel is assumed
to have a clockwise rotary direetion, is now
in contact with the rear of the following tooth
22; having served' as a stopping abutment

3

to prevent overthrow of the carrying wheel
by the shock of the carrying tooth'23. A fter
the transfer of item by means of the racks 1
has been completed, resulting in a number of
carrying wheels 20 being adjusted by their
corresponding carrying teeth 23 into the
angular position shown in Fig. 3, the totalizer
will be shifted to its upper position and, as a
consequence, each pair of transmission wheel

2 and adjacent carrying wheel will be con-

nected together by their coming in common
mto mesh with the appertaining coupling

~wheel 36, in that one of the teeth 35 of the

latter will bear against the front of one of
the teeth 22 on the carrying wheel 20 and,
at the same time will engage a tooth space
of the transmission wheel 2. At the same

70

time the carrying wheel 20 has been released ,

from the stopping tooth 76.

~To complete the tens carrying operation a

full revolution is imparted to the common
shaft 30 of the driving disks 29, the rotary
direction being indicated in Fig. 3 by the
arrow 34. During the revolution the teeth
33 will successively pass their uppermost po-

‘sitions in which they are turned towards the

pertaining carrying wheels 20. Those of the
carrying wheels which have not been actu-
ated by their carrying teeth 23 are still in
inoperative position relatively to the driving
mechanism, presenting opposite the shaft 30
an enlarged tooth space 21 through which
the corresponding driving tooth 33 will pass

‘without engaging. Each carrying wheel, on

the other hand, which has been adjusted by
the pertaining carrying tooth 23 into opera-

-tive position, as in Fig. 8, having a tooth 22

projecting downwardly in the path of the
driving tooth 33 will be operated by the lat-

_ter, being again rotated in the same direction

and for an equal angle as before. On account
of each pair of wheels 2, 20 being intercon-
nected by the pertaining coupling wheel 36
the said pair of wheels will rotate as a unit
and, as a consequence, the numeral wheel 14,
15 meshing with the transmission wheel 2
will also be rotated, its digit value being in-
creased one unit. The coupling wheel 36

“which is changed by the action of the carry-
ing wheel 20 from its normal locking posi- 1

tion is held in its new locking position by the
pawl 42 now engaging the other one of the
notches 41 (the right one in Figs. 2,8). That
one of the coupling wheels- which is first
changed from normal position will in turn
rotate  the common shaft 87, on account of
one of the shoulders formed by the recess 39
engaging the pin 40 projecting into said re-
cess. The other coupling wheels are not in-
fluenced by said rotation of shaft 87, in that
the corresponding pins 40 will move freely
in the recesses 39. Each of the carrying

~wheels 20 will obviously by the action of the

driving mechanism again be brought into in-
operative position relatively to the latter,
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turning a tooth space 21 toward the shaft 30.

After the completion of the carrying oper-
ation the shaft 87 must obviously be restored
to its normal position. To this end the said
shaft is provided at its right end with a rigid
arm 46 adapted to co-operate with a pin 47
provideéd at the outer end of a finger 48 pro-
jecting from the rocking arm 4. By the rota-
tion of the shaft 87 from its normal position
caused by the influence of the carrying wheel
first operated the said arm. 46 is turned to
bear against the pin 47. Upon subsequently
returning the register or totalizer to its lower
position the arm 46 is operated by the pin 47
so as to restore the shaft 37 to-normal posi-
tion, said shaft in turn restoring the coupling
wheels which may have been displaced during
the carrying operation, in that the pins 40

projecting from the shaft will then serve as

zeroizing pins. A further object of the pin

47 is to form a stopping abutment serving to

limit the rotation of the shaft 37 to an extent
corresponding to the angular displacement
which is normally imparted to a coupling
wheel 36 from its pertaining carrying wheel.

The pins 40 secured to the shaft 37 will in’

turn serve as stopping abutment to prevent

the corresponding coupling wheels from sur-

passing the proper angular positions.  As will
be seen, the possibility of overthrow of the

~carrying wheels is completely excluded, in

40

&=
&

that the stopping teeth 76, as mentioned
above, serve to limit the angular displace--

ments imparted to the carrying wheels from

‘the carrying tooth 23 during the item transfer

operation, while on the other hand the pins
40 and the stopping pin 47 exclude the possi-

bility of the carrying wheels being over-

thrown by the action of the driving disks 20.

For this reason the springs 26 of the holding
e = . . . -
. posed a key 53 projecting 1nto recesses 54 pro-

pawls 24 may be made relatively weak.
Instead of providing irregularly formed
coupling wheels 86, as in the exampie de-
scribed, toothed wheels of regular form may
also be used as coupling wheels, which in this
case are suitably arranged to be turned in
one direction only and provided with ordi-
nary holding pawls engaging the tooth spaces.
A special arrangement to restore the coupling
wheels to normal position may then be dis-
pensed with.  However, in this case othet
stopping arrangements should be provided

for the arresting function of the pin 47. Ta

this end stopping teeth analogous to the tetth
76 on the driving disks 29 may be provided,
said stopping teeth being arranged to pro-
ject into the enlarged tooth spaces 21 of the

carrying wheels, when the totalizer is in its

~ lower position while on the other hand, being

66

<
L2

out of path of the teeth 22 of the carrying

- wheels when the totalizer is in its upper
B 3

normal position. « ey
" The carrying teeth 23 on the totalizer
wheels 14, 15 are adapted to be operative only

" in the adding position of the totalizer. In

1,777,808

order to adjust the totalizer for subtraction
the bearing pieces 11,12 are swung about the
journals 9 and 10 respectively, the totalizing
wheels 14, 15 being thereby brought out of
mesh with the transmission wheels 2 and the
intermediate gears 17 being instead thereof
brought into mesh with said transmission
wheels. The intermediate gears 17 are pro-
vided, according to this invention, with own
carrying teeth 49, intended to perform in the
case of subtracting, the function performed
by the carrying teeth 23 in the adding opera-
tion and to perform said function in a quite
similar manner. The rotary directions of
the driving disks 29 and the carrying wheels
20 are not altered.

During the item transfer operation, each
of the numeral wheels 14, 15 is positively con-
nected with the corvesponding rack 1 througl
the medium of the transmission wheel 2 or, n
the case of subtraction, through the medium

~of the transmission wheel and the intermedi-

ate cear 17. Upon subsequently swinging the
register or totalizer out of mesh with the

with the cotpling wheels 36, as described, be-
ing then held in proper positions by said
coupling wheels. The register will thus be

racks 1 the wheels 2 will be brought to mesh
M

properly locked in either pesition. Further-

more, the gears of the numeral wheels are
provided with ~ordinary holding pawls,
which, in the example shown, are arranged to
be brought out of engagement with said gears
when the register is shifted to its item trans-
fer position. - For this purpose the following
arrangement is provided for. .The holding
pawls 50 are mounted on a common shaft 51,
supported by arms 52 projecting forwardly
from the swingable bearing pieces 11,12. In

a longitudinal groove in the shaft 51 is dis-

vided internally in the hubs 55 of the hold-
ing pawls, the width of said recesses being
so chosen as to just allow the pawls of snap-
ping over the teeth when the numeral wheels
are turned. Each of the holding pawls is ac-
tuated by a spiral spring 56 wound round the
hub 55 and bearing with one end against the
holding pawl vwhile the other end thereof
bears against a bar 57 extending underneath
the arms 52. The shaft 51 is rigidly con-
nected at its left end with an arm 58-which

is permanently bearing by the influence of

the springs 56 against o stationary shoulder
59, the device in question being so devised
that the holding pawls 50 will be brought out
of engagement with the gears of the numeral
wheels when the register is shifted into 'its
item transfer position. The said stationary
shoulder 59 consists of a cylindrical pin, the
axis of which coincides with the axis of ro-
tation of the bearing pieces 11,12 when the
register occupies its upper position (tens car-
rying position, Fig. 3). In this case the pin

59 will maintain its position relatively to-
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register ‘when the latter is swung about the
shaft 9. When the register is occupying its
item transfer position (Fig. 2), on the other

hand, the pin 59 will not be co-axial with the

axis of the shaft 9 and, as a consequence,
the position of said pin relatively to the mov-
able system in which the holding pawls are
mounted will be altered when the register is
shifted from adding position to subtracting
position or vice versa. The said dislocation
of the inoperative positions of the holding
pawls relatively to the numeral wheels (Fig.

© 2) which may thus occur, may be prevented
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by means of giving the bearing surfaces of
the pin 59 a suitable form.

The arrangement serving to shift the reg-
ister from adding to subtracting position is

shown in Figs. Iand 5. To the outer end

of the journal 9, by means of which the bear-
ing piece 11 is rotatably mounted on the rock-
ing arm 3, is secured a bifurcated cam mem-
ber 60, the hub 61 of which bears against the
outer side of the arm 3. The shanks of the
cam member form internally a guiding curve
62, which may be caused to co-operate at will
with either of two guiding pins 63 or 64
respectively, said pins being secured to an
adjusting disk 65 loosely mounted on the
rocking shaft 6 of the register. The ends of
the shanks of the bifurcated cam member 60
are formed as a circular arc 66 and 67 re-
spectively the former of which has its centre
upon the centre line of the shaft 6 when the
register is in adding position while, in the
subtracting position of the register, the centre
of the arc 67 will lie on the said centre line.
The adjusting disk 65 further supports two
adjusting pins 68, 69 located in the path of
shoulders 70 and 71 respectively, said shoul-
ders being provided on the shanks of the
adjusting keys 18 and 19 respectively. The
adjusting disk is retained in either of two
locking positions by a yielding pawl 72
mounted on a stationary journal 73 and en-
gaging either of two locking notches 74 or
75 respectively provided in the edge of the
adjusting disk.

Fig. b illustrates the position occupied by
the adjusting disk 65 when the register is ad-
justed for adding operation, the pawl 72 then
engaging the former one of the notches 74.
This position of the disk has been attained
upon depression of the adjusting key 18, re-
sulting in the pin 68 being depressed by the
shoulder 70 of the key so as to occupy a lower
limiting position. At the same time the guid-
ing pin 63 is cansed to slide along the guiding
curve 62 onto the circular are 66, and in so do-
ing turns the cam member 60 and the bearing
pieces 11, 12. On account of the centre of
the arc 66 being coincident with the centre
line of shaft 6, the cam member will be locked
in the adjusted position. Upon swinging the
register about the shaft 6 the arc 66 will ob-
viously slide against the pin 63 without caus-

ing the cam member and the bearing pieces
11,12 to alter their
arms 3, 4. .

The shifting of the register to subtracting
posttion is effected by depressing the adjust-
g key 19, the shoulder 71 of which will then
depress the adjusting pin 69 and cause the
adjusting disk to be shifted to its other lock-
ing position in which the rear one of the
notches 75 is engaged by the pawl. During
this displacement the guiding pin 64 will slide
along the curve 62 onto the locking curve 67 ,
and 1n so doing turns the cam member 60,
locking said member in its new position.

The embodiment of the tens carrying de-
vice described above may of course be modi-
fied, as it only serves as an example to de-
velop the character of the invention.

I claim: P .

1. In a tens carrying mechanism in combi-
nation a totalizer including a plurality of
number wheels, a carrying member consisting
of a toothed wheel, means associated with a
number wheel for rotating said carrying
wheel into operative position, a transmission
wheel arranged in engagement with a num-
ber wheel of the next higher order in relation
to the number wheel first mentioned, normally
disconnected coupling means for connecting
together said carrying wheel and said trans-
mission wheel, and a driving member for ro-
tating the carrying wheel further from op-
erative position so as to transfer carrying
movement to the number wheel of higher or-
der through the medium of the transmission
wheel. :

2. Inatenscarrying mechanism incombina-
tion a totalizer including a plurality of num-
ber wheels, a carrying member consisting of a
toothed wheel, means associated with a num-
berwheel for rotatingsaid carrying wheel into
operative position, a transmission wheel
mounted coaxially with said carrying wheel
and arranged in engagement with a number
wheel of the next higher order in relation to
the number wheel first mentioned, normally
disconnected coupling means for connecting to-
gether said carrying wheel and said transmis-
sion wheel, and a driving member for rotat-
ing the carrying wheel further from opera-
tive position in the same direction so as to
transfer carrying movement to the number
wheel of higher order through the medium of
the transmission. wheel.

3. In a tens carrying mechanism in combi-
nztion a totalizer including a plurality of
number wheels, a carrying member consisting
of a toothed wheel, means associated with a
number wheel for rotating said carrying
wheel into operative position, a transmission
wheel mounted coaxially with said carrying
wheel and arranged in engagement with ga
number wheel of the next higher order in re-
lation to the number wheel first mentioned, a
rotatable coupling member, shiftable means

positions relatively to the
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for bringing said coupling member into cou--
pling engagement with the carrying wheel
and the transmission wheel, and a driving
member for rotating the carrying wheel fur-
5 ther from operative position in the same di-
rection so as to transfer carrying movement
to the number wheel of higher order through
the medium of the transmission wheel.
4. A carrying mechanism as claimed In
1o claim '8, characterized by the said rotatable
coupling meimber consisting of a toothed
wheel. ' :
5. A carrying meéchanism as claimed in
“claim 1, characterized by the carrying wheel
15 being adapted to be made operative by rota-
tion for an angle substantially equivalent to
half the tooth pitch. g
In testimony whereof I affix my signature.
KARL VIKTOR RUDIN.
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