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Serial No. 287,668

ALIEN PROPERTY CUSTODIAN

COUPLING DEVICE FOR TYPEWRITING
CALCULATING MACHINES

Hugo Ernst Kimmel, Zella-Mehlls, Germany;
vested in the Alien Property Custodian

Application filed July 31, 1939

The invention relates to a coupling device for
typewriting calculating machines of the type ex-
emplied in my co-pending application Ser. No.
725,636, flled May 14, 1934 and of which the pres-
ent. application is a dlvision.

Such devices have previously been known.

They had however, the disadvantage that their
whole construction was more or less complicated
since for each of the calculating keys were pro-
vided a coupling mechanism for the control of
the calculating or total taking process.

According to the invention these disadvantages
are now obviated by providing a universal cou-
pling device which is inserted hetween the cal-
culating mechanisms, total taking mechanism re-
spectively and the number typing keys, total
taking keys respectively common to each numersal
key, total key respectively and control the cal-
culating operatlons, total taking operations re-

spectively in the registration and withdrawal of o

values.

In the drawings, ohe example of construction
of the subject of the inventlon is illustrated as
applled to & Mercedes Addelekira typewriting cal-
culating machine.

Fig. 1 shows a front elevation of the whole type-
writing calculating machine. :

Figure 2 shows a left-hand side elevation of
the machine,

Figure 3 shows a front elevation towards the
calculating members toegether with the calculating
segment and a part of the change-over gear for
the cross totalizers, in which view the number
typing keys and the letter typing keys are repre-
sented in section.

Figure 4 shows a plan of the drive frame to-
gether with the calculating keys and the drive
coupling.

Figure 5 shows & perspective illusiration viewed
from the front left-hand side of the machine, of
the drive coupling with the setting member, com-
mon to all the calculating keys, for the coupling,
in whiclh view the individual parts for the sake of
bhetier insight are represented drawn out from one
another.

Figure 6 shows in perspective, details of the
setting member, the parts of which are likewise
drawn out from one another.

Firure 7 shows & perspective illustration of the

transmission and control mechanisms arranged ;:

between the typing and calculating keys, viewed
from the front left-hand side of the machine, to-
gether with the change-over gear for the column
totalizers and a part of the change-over gear for
the cross totalizers, in which view the individual
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parts are illustrated drawn out from one another.

Figure 8 shows a perspective 1lustration of the
total taking mechanism for the column totalizers
viewed from the front left-hand side of the ma-
chine, together with a part of the change-over
gear for the column totalizers and the printing
mechanism for the sign for taking totals from the
column totalizers, in which view the parts are 11-
lustrated partially drawn out from one ahother.

Figure 9 shows a perspective illustration of the
total taking mechanism for the cross totalizers,
with the printing mechanism for the slgn in ad-
dition thereto and a part of the change-over gear
including both the driving wheels for the cross
totalizers, the view belhg taken from the front
left-hand side of the machine and various parts
being illustrated drawn out from one another,

Figure 10 showsg in perspective the unlocking
mechanisms for the column and cross totalizers,
viewed from the front left hand side of the ma-
chine,

Figure 11 shows a perspective arrangement of
a totalizer viewed from the rear, in which view
the detall parts are illustrated in a condition
separated from one another.

Figure 12 shows a perspective illustration of a
locking lever with locking flap, viewed from the
left-hand edge of the rear side of the totalizer.

Figure 13 shows & section according to the line
a—a of Figure 11,

Fig. 14 ghows a section according to the line
b—b of Figure 11.

Fiegure 15 shows a partially illustrated sheet,
fllled in with an example of calculation with is
to find application later in the explanation of the
manner of operation.

Figure 16 shows In the form of a table the
shift procedure of the kind of calculation for the
cross totalizers according to the example of cal-
culation illustrated in Figure 15.

Figure 17 is an operation time dlagram.

The machine housing | (Figures 1 and 2) car-
ries by means of rails 2 and 3 the paper carriage
4, in which a platen 5 (Figure 2) is arranged. To
the front side of the paper carriage, there 1s fixed
a supporting rail T, for carrying the column to-
talizers T, which will be hereinafter described
in detail.

To the right-hand side of the paper carriage
4, the carriage relense lever 8 (Figure 2) is swing-
ably mounted, and to an extension of this lever a
carriage release bar 9, is fixed. This bar is rigldly
connected at its other slde with a lever 10, which
1s swingably mounted on the left hand side of
the paper carriage, on a screw I 1.
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The carriage release lever 8, release bar 9 and
lever 10 form part of mechanism for releasifig
the usual carriage escapement in the usual man-
ner which mechanisms being well known in the
art have not been {llustrated in detail and need
not be further described.

For the purpose of the mechanical line-shift
and for the returm of the paper carrlage there is,
further, on the carriage 4, a rack 12 (Figures 1
and 2) which 1s displaceably mounted by screws
12h engaging with the slots 12g. With the rack
12, engages a toothed whee! 13, which is pinned
on a shaft 14, This shaft is mounted in a sta-
tionary bearing 15, and carries a rigidly mounted
bevel wheel 16 on its end, remote from the
toothed wheel 18. With the bevel wheel 16, en-
gages & bevel wheel 11 (Figure 1) which 1s fixed
on a shaft 18. The shaft 19 is rotatably mounted
in a bearing 19, rigidly connected to the machine
frame, and on its other end is provided with a
spur wheel 20, which on its part, engages with a
spur wheel 21, which is rotatably mounted on a
shaft 23, arranged in the bearing 22. The spur
wheel 21, again, Is in engagement with the spur
wheel 25, which is rotatably mounted on the
shaft 24, the spur wheel 25, on its part meshing
with a spur wheel 26, formed as part of a cou-
pling 26a. The wheel 26, 1g loosely rotatable and
axially displaceable bn a part 2T (Figure 1) of a
cam shaft C (Figure 2) which drives the type
levers. On the part 271, further, a second cou-
pling half 27z is fixed which is formed simllarly
z to the spur wheel 28, but is not axlally dis-
placeable. The shaft 27 is rotated in the direc-
tion of the arrow “g” (Figure 2) by means of a
screw 29 (Figures 1 and 2), and a worm wheel 30,
driven by a motor M which is arranged on the
right-hand slde of the machine,

The line shift and the carriage return is effected
by bringing the coupling half 20a into engagement
with the coupling half 27a, by means of a lever
31, which is operated by the right-hand margin
stop Mr, (Figure 1). Buch engagement of sald
halves and operation of sald lever 31 operates the
hereinbefore described wheel drive 13 to 28, and
the rack (2, to effect line spacing of the platen
§ and the return of the carriage to the right in
a manner and by assoclated means fully described
in U, 8. Patent Nr. 1,582,788 to which attention
is directed. The opening of the coupling 28, 28
is effected by the left-hand margln stop MIi, as
the paper carriage 4 runs into its extreme right-
hand position to uncouple sald halves 28¢ and
la.

The typewrlter mechanism proper comprises
letter keys 32, humber keys 33 and calculaiing
keys 34 (Figs. 1, 2, T) mounted upon key levers
36, 35 and 82, respectively, movable downwardly
around pivot 8T agalnst the actlon of springs
38. The calculating keys 34 act indirectly on the
number key levers 35 in & manner and by means
hereinafter described on pages 30 and 31 begin-
ning with line 26 of the former and ending in
line 4 of the latter, also on page 36 lines 4 to 26
and page 37 lines 22 to 28. In their normal posi-
tions the key levers 36, 35, 82 rest against a stop
39 (Fg. 2). By means of a pin, 40, a driving
paw! 41, is mounted on each key levers, 35, 36
and this pawl is so acted upon by the fension
spring 42, that its lue, 48 rests agalnst a nose 44,
of o key lever, 35, 36. The nose 45, of the driving
pawl, 4f, engages over a nose 48, of the draw
hook 49, jointed to the intermediate lever 41, by a
pin 48, and the draw-hook i3 acted upon continu-
ally round its pin 48 in the anti-clockwlse direc-
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tion by means of a tension spring, 50, and presses
upwards against a stop 51, whereby its normal
position is defermined.

On the draw-hook 49, the control tooth 489c,
provided with two teeth 49g and 49b, is rotatably
mounted on the pin 48d. If one of the typing
keys 3% or 36 is depressed, the assoclated control
tooth 49¢ moves into engagement with the cam
shaft as described in the patent to Schulze Nr.
1,789,661 dated Jan. 20, 1931. The control tooth
49c is first of all rotated slightly and then takes
the draw-hook 49 along with it to the right so
that the intermediate lever 47 is swung round the
shaft 52, in the clockwise direction, According-
ly, the type lever 54, is swuneg in the antl-clock-
wise direction round the shaft 59, and strikes
against the platen §.

The spur wheel 28 (Figures 1 and 2) which Is
non-rotatably mounted on the shaft 27 (Figure 1)
engages with a spur wheel 56, which is rigidly
mounted on the shaft 57. The spur wheel 56
again 1s in engagement with the spur wheel 59,
rigidly mounted on the shaft 58 (Figures 1, 2,
4, 5).

The above described mechanisms do not belong
to the invention but have been briefly described
for the better understanding of the parts to be
hereinafter described, belonging to the invention.

The calculating mechanism drive shait 58 (Fig-
ures 2, 4 and 5), on one hand, Is rotatably mount-
ed in the bearing eye 60, arranged in the right
hand side of the machine housing 1, and on the
other hand, the part 56g of the shaft 56, is rotat-
ably mounted in a bearing 61, which is fixed by
means of the screws 62, to a bridge 63 connecting
the two side walls, 64 and 65. Another shaft, 68
(FMgures 2, 4, 5, 7, 8 and 9) is rigldly mounted by
means of set screws BT, screwed Into bosses 66
(Fgure 4) on the left and right hand side walls 64
and 05 of the machine housing [, and on this
shaft, members to be hereinafter described, are
swingably mounted.

In the bearing eye 61 (Figures 2 and 5),a cam,
69, (Figures 2, 4, 5) Is rotatably mounted by
means of the sleeve, 694, rigidly fixed to the cam.
The cam 69, is rigidly connected to the cams Ti
and 72, by means of screws (not illustrated)
which pass through holes 10, of the cams. The
shaft, 58, however, remains without any action
on the cams, since the cams 69, 71 and 12, as well
as the sleeve, 89a, have greater bores “¥” (Fig. 5)
than the diameter of the shaft, 58. The cams,
69, 71 and 72 are prevented from lateral dis-
placement, on the one hand, by contact of the
side 690, of the cam 69, with the edge 6la, of
the bearing eye, 81 and, on the other hand, by
contact of the cam, 12, with the toothed wheel,
13, non-rotatably mounted on the square shaft,
68. The toothed wheel, 18, participates in the
rotation of the square shait, 58, which continu-
ally rotates In the arrow direction “b” (Fig. 5).
On the cam 12, a pawl, 14 (Flgures 4 and 5) is
displaceably arranged by means of pins, 1T and
18, which engage in elongated slots 15 of the cam
12, in elongated slots 16, of the cam 11, and in
elongated slots (not illustrated) in the cam §9.
The pawl 14, is acted on continually in the direc-
tion of the arrow “¢” (Figure 5 by a compres-
sion spring 16, which, on the one hand, abuts
agalnst the pin 18, fixed to the pawl 14, and, cn
the other hand, abuts against the face 12¢, of the
slot 15, in the cam 12. Moreover, a stud, B0
formed on the paw] T4, co-acts with a part, to be
hereinafter described In detail, by means of which
the tooth Tde, of the pawl T4, is held out of en-
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gagement with the toothed wheel 18. In ring
grooves (not illustrated) in the ends of the pins,
17 and 78 of the pawl T4, which project from the
left-hand side of the cam 69, a locking member
81, is fixed, in the manner llustrated in Figure 5.
so that the pawl 74, always remsains in conhnec-
tion with the cams 69, Tl and 72 and the pawl
T4 is prevented from falling out. It may be re-
marked gt this point that for the whole ten cal-
culating keys 34, only one coupling as just de-
scribed, is necessary.

The ten calculating key levers 82 (Pigures 1,
2, 4, 5 and 7) which carry the calculating keys
34, are swingably mounted on the shaft 68, al-
ready mentioned. The rearwardly directed limbs
of the calculating key levers 82, are somewhat
upwardly bent at their ends, and have arched
surfaces 02a (Figures 2, 7) of the downwardly
directed projections 84, of the U-shaped stop
members 85. The latter are swingably mounted
on a shaft BT (Figures 2, 3 and 7) rotatably
mounted by means of two set screws B6 (Plgures
3 and 7). Each of the set screws, 88, 1s screwed
into a corresponding angle member 86a (Figure
3), the angle members belng fixed by means of
screws 86b to both side members 86¢ of the cradle
housing. The stop members, 8%, moreover, are
held in position in the axial directlon by means
of distance pieces 85b (Figure 3), arrangcd on
the shaft 8T.

On the left-hand limbs of the stop members
86, which correspond to the values “1” and “9”,
and on the right-hand limbs of the stop mem-
bers 85 (Figure 3) which correspond to the valurs
“2” to “8”, projections 88 (Fligures 2, 3 and 7) are
arranged with which engage springs £9, the
springs on the other hand being connected to
pins 90 (Figure 2). The pins 90, are riveted into
angle members 91 {(Figure 2) which, again are
screwed by means oi screws 9ig, to a bar 92 (Fig-
ures 2 and 7) attached to the two side walls of
the machine frame in any saitable manner. By
means of these springs, 89, the stop pieces 85,
are acted on in the clockwise direction round

the shaft 8T, so that they rest with their faces -

85a, (Figure 2) mgainst the bar 92, whereby the
normal position of these stop members 83, is
determined. Since the calculating key levers, 82,
are acted upon by thelr own welght in the clock-
wise direction round their pivot shaft 68, and
consequently rest with their arched faces #2a,
against the arched faces 83, of the stop mem-
bers, so the normal position of the calculating
key levers 82, 15 hereby determined. A depres-

sion simultaneously of two calculating keys 34,

or of & calculating key 34 and a decimal tabu-
lator key 93 (Figure 1) is rendered impossible
by a generally known roller key lock of the Mer-~
cedes Addelektra machine, not illustrated.

On each calculating key lever 82, a pawl, 95 15
swingably mounted by means of a rivet 94 (Fig-
ures 2,5 and 7). With the nose 95a of this pawl,
a spring 98, engages which, on the other hand.
is connected to a nose 82g, arranged on the key
lever 02, By means of this spring 96, the pawl
95, iz acted on in the anti-clockwise direction
round its rivet 94, The normal position of the
pawl 95, 15 determined by the contact of the
right-angled bent nose 95b, cn the upper edge
of the key lever 82, The downwardly directed
end 954 of the pawl 9B, Is capable of co-acting
with the right-angled upwardly-bent nose 97, of
a bar 98. On the right and left hand ends of
the bar 88, plns 98ag (Figures 5 and 68) are formed,
one pin being arranged at each end, By means
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of these ping, the bar 88, is swingably mounted
on the levers 180 and 10§, rigidly mounted on
both ends of the shaft 99. The shaft, 89, at its
right hand side, is rotatably mounted by means
of a set screw 102 (Figure 5) in a bearing mem-
ber 103, which is fixed to a bar 105, by means
of screw (04. On the left-hand side of the ma-
chine, the shaft 99, is rotatably mounted by
means of a cone bearing 108 (Figure 6) in a
bearing member 107, which is flxed with screws
108, to the bar 108, already mentioned. The bar
10§ is fixed to both side walls 84 and 05 of the
machine housing 1, by means of screws I05s
(Flgure 4) which pass through holes 108z and
105b (Figures 5 and 6) of the bar 105,

By means of a spring 109, which, on the one
hand, engages with a lug 88b of the bar 98, and,
on the other hand, is connected to a pin 99
(Figure 2) rigidly fixed to the shaft 89, the bar
28, is acted on in the anti-clockwise direction
round its pins 98a, so that its upper surface
presses upwards against a bent lug 108a on the
bearing block 103, whereby the normal position
of the har 88, is determined.

A locking bar 110 (Figures 2, 5 and 6) 1s swing-
ably mounted at both lts ends on the shaft 89, In
the manner indicated In Figures 5 and 6. At
the right-hand and left-hand ends of the lock-
ing bar 110, further pins (10g are fixed, with
each of which a spring, 110b (In Figure 5 this
has not been illustrated for the purpose of rend-
ering other parts visible), engages, which spring
on the other hand, is connected to bent lugs
100z or 101a of the levers 100 and 101. By means
of these springs 1105 the locking bar Is always
acted upon round the shaft 99 In the clockwise
directlon, whereby its normal positlon i1s deter-
mined, on the one hand, by contact with the pin
1005, riveted to the lever 100 and, on the other
hand, by contact with the pin 10(% riveted to
the lever 101. The right-angled limb (10g, 1s
capable of co-acting with the noses, 82k (Figure
5) formed on the calculating key levers 82, in a
manner to be hereinafter described.

On the shaft 99 (Figures 2, 5, 8) further, a
lever 111 1s rigidly mounted to the free end of
which g pin 112 15 riveted (in Plgure 5 for the
sake of illustration the same 1s Indicated in the
withdrawn position). The pin {2 of the lever
111, co-acts with the fork-shaped end of an arm
113, of a three-armed lever 114, which is swing-
ably mounted on the shaft 88, The arm lida
of the three-armed lever 114, co-acts with the
stud 80, already mentioned, of the pawl 74, while
the arm 114b, of the same, co-acts with the cam
12, in a manner hereinafter described. A spring
118 engages with a pin 1147 (In Pigure 5, the pin
lidf 1s shown removed from the lever (14 for
purposes of Jllustration) riveted to the nose I14d
(Figure 5), the spring at its other end being con-
nected to a pin 1(8%a (Figure 4) on a stay (15,
which is fixed to the part 63 and to the cross
stay 105. By means of this spring, the three-
armed lever 114, 1s acted on In the clockwise
direction round the shaft 68, in consequence of
which the lever (It connected to it, the shaft
89, and the levers 108 and 101 pinned to it, the
locking flap 110, and finally the bar 98, are acted
upon in the antl-clockwise direction, whereby
on the one hand, the upper face of the lug 90z,
under the action of the spring 109, and on the
other hand, its edge, 98s under the action of the
spring 115, contacts with the edge 03¢ of the
lug 103a of the bearing member 103, whereby
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the normal position of the parts 114, 111, 99, 100,
t01, 110 and 98, is determined.

Furthér, on the shaft 68, a lever 118, (Figures
2, 5) is swingably mounted, at the free end of
which & roller 117 is arranged, which is capable

- of co-acting with the cam 68, By means of the .

spring 149, which, on the one hand, engages with
the pin, [i8 of the lever 116, and on the other
hand, is connected to the part 63, the roller 117,
is always maintained in contact with the cam 88,

The lever 120, which similarly i3 swingably
mounted on the shaft 68, is likewlse capable of
co-acting by means of lts rearwardly directed
arm 120a (Figure 5) with the cam 68. By
means of the spring 123 which, on the one hand,
engages with the pin 121, and, on the other
hand, Is connected to & pin 122 (Figure 2) of
the bridee 105, the lever 128, is acted on in the
clockwise direction round the shaft 68, whereby
the projection (206 of this lever contacts with
a part 120¢, fixed to the locking bar (10, and the
normal position of the lever is thereby deter-
mined.

By means of the set screws 127, screwed Into
the two side walls 125 (Figure 3) of the calculat-
ing mechanizm 126 (Figures 1, 2, 3 and 7) a shaft
128 is freely rotatable. To this shaft, 128, feeler
fingers 129, are mounted so as to be capable of
being adjusted and flxed in position, and these
fingers are forwardly bent at right angles at
their downwardly-directed ends and are capable
of co-acting by means of their slightly arched
faces 130, with the stop pins 131, (as best shown
in Figure 7) arranged on the stop members B85.
The stop pins 131, are mounted so as to be ad-
justable. 'The right-angled forwardly-bent parts
of the feeler fingers 129, are formed of different
lengths (Figure 2) to corregpond to the values
“1” to “9”, and the right-angled bent part, cor-
responding to the value “1” of the feeler finger
129, lylng farthest to the left (Figure 3) is the
longest, and the right-angled bent part corre-
sponding to the value “9* of the feeler finger 129,
which is located on the shaft 128 at the right
hand side of the machine to the left of the feeler
finger 129 corresponding to the value “0" is the
shortest.

'The feeler finger (28, corresponding to the
value “0” is arranged 50 as to be capable of belng
fixed by means of screws {280 (Filgures 3 and T)
to & part, hereinafter described In detall, fixed
to the projection (28¢ of a clamping member
129d¢. As the feeler finger 128, corresponding to
the value “0” may not be allowed to execute any

swinging movement, calculating sector 174 would

be swung therewlth and in this manner a wrong
value would be registered in one of the right
angled bent part of the feeler finger 129 corre-
sponding to the value “0™ is still longer than the
right-angled bent part of the feeler finger 128,
corresponding to the value “17,

A roller lever 132, 1s loosely rotatable on a shaft
81 (Figures 5 and 7) and on the free forwardly
directed end of this lever, & roller (33, is mount-
ed, which is capable of co-acting with the cam,
89. hereinbefore described. To the roller lever
132, is Jointed a draw-bar 134 which, at its up-
wardly directed free end, is jointed by means of
a screw 138 (Figures 2, 3 and 7) to the lever 1317,
which 1s loosely rotatable on the locking shaft
{42, By means of a spring (41, which on the
one hand, engages with the pin 138, rigidly
mounted on the draw-bar and, on the other
hand, 1s connected to a pin 140, rigidly mounted
on the front wall {38 (Flgures 2 and 5) of the
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calculating mechanism 126, the draw-bar 134, is
acted upon always in the direction of the arrow
“g” (Figures 5 and 7}, so that the roller 133, is
always maintained in contact with the cam 68.

The locking shaft 142, is arranged so as to be
loosely rotatable by means of set screws (not
illustrated) on the two side walls 125 of the cal-
culating mechanism 126. To the lever (37, a
pin 143, is fixed, which projects through an elon-
gated hole 144, of a lever 136, rigidly mounted
on the locking shaft 142. A spring 145, engages
with the pin 148, of the lever 131, the other free
end of the spring being connected to a pin 148,
fixed to the lever 139, whereby both levers 138
and (37T are yieldingly connected to one another.

To the lever 136, a connecting member 148, is
jointed by means of a screw (47, and this mem-
ber is jointed to an angle lever {80 (Flgures 3
and 7) by means of a screw 148, ‘The lever (50,
again, 1s swingably mounted by means of a screw
151, on an angle member 152, which is fixed by
means of serews 153 (Flgure 1) to the front wall
154. To the angle lever 158 (Fig. 7) 1s fixed a pin
155, which projects into a ring groove 138, of
sleeve 15T and this sleeve is arranged so as to be
axially displaceable on a shaft 168, mounted In
any suitable manner In the two side walls (28, of
the calculating mechanism 128. With the sleeve
157, a wheel 159, likewise mounted 50 as to be
axlally displaceable on the shaft 158, 1s In fixed
connection. Pins I60 (Figure 3) are arranged on
the toothed wheel 159, and these pins are always
in engagement with a claw 181 (Flgs. 3 and 7)
rigidly mounted on the shaft (58. Further, on
the shaft 158, is arranged a toothed wheel 162,
the pins 183 of which are llkewlse In engagement
with the claw 161 (Figs, 3, 7, 9). The toothed
wheel (82, is rigidly connected to a ring grooved
sleeve 164 (Figure 3) which i1s arranged so as to
be axially displaceable on the shaft 158,

On the shaft 87, (Plgures 3, 5 and '7) there 1s
rigidly mounted a lever 185, on the free down-
wardly projecting end (PFigure 5) of which a
roller 198, is arranged, and this roller 1s capable
of co-acting with the cam 71, hereinbefore de-
scribed. The lever, 185 is, moreover, fixed on the
shaft 87, in such a manner that its roller 186, is
normally in contact with the cam 71.

Besides, on the shaft 87 (Flgures 3. 5, 7) a le-
ver 187, is arranged, so as to be loosely rotatable
thereon. To the lever 187 a roller 188, 1s at-
tached, so as to be rotatable, and this roller is
capable of co-acting with the cam 72, hereinbe-
fore described, in a manner to be hereinafter de-
seribed in detail. To the lever 181, a slide 110, is
Jointed by means of a headed screw, 189, By
means of a spring I7f, which, on one hand, is
connected to a pin 172, arranged on the slide 170
and, on the other hand, engages with a pin 113
(Figure 3), arranged on the front side of the
calculating mechanism, the slide 170, is always
acted upon downwards In the arrow direction “a”,
whereby the roller 188 of the lever I87, s always
held in contact with the cam T12. The slide 170
is provided with an elongated hole 118z, formed
correspondingly to that in Figure 7, Into which
hole projects a roller {15, mounted on the cal-
culating sector 114. The calculating sector 174
is arranged so as to be capable of adjustment and
of belng fixed in position on the shaft 128, by
means of & screw (16z. The upwardly directed
part of the calculating sector 174, is provided
with teeth IT1, with which the main driving wheel
188, hereinbefore described, is capable of belng
moved into engagement.
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The toothed sector 114 (Pigures 2, 3, 7) which
is actuated on striking a calculating key 34, in &
mannher to be herelnafter described, transmits
the swinging movement corresponding to the
value of the struck key, by way of the toothed
wheel 159, and shaft 158, to a locking wheel 178
(FMgure 7) rigidly mounted on the shaft 158,
which lecking wheel is always in engagement with
a gulde and locking tooth 179. Purther, on the
shaft (58, a toothed wheel 180 is mounted so as to
be capable of axlal displacement. This is nor-
mally in engagement with a toothed wheel 181,
which is integrally formed with a hollow shaft
182, and a toothed wheel 183, The unit 184, £82
and 183 is rotatably mounted on a shaft 184, fixed
in the left-hand wall 125 (Figure 3) of the cal-
culating mechanism. The toothed wheel, 183,
again, is in engagement with a toothed wheel 185,
which is rigidly mounted cn a shaft 186, The shaft
188, is rotatably mounted In the left-hand side
wall 125 of the calculating mechanism and in a
bearing member (not illustrated) arranged ap-
proximately at the centre,

Beslde the toothed wheel 185, there is a fur-
ther toothed wheel 187, mounted so as to be non-
rotatable on the shaft 188. Further, on the shaft
186, a master wheel 189 (Figure 7} is rlgidly
mounted, which comes into engagement with the
toothed wheels 188 (Figure 2) of the column
totalizers T, in the working position.

On the wheel 180, a ring grooved sleeve 190 is
rigidly mounted, into which projects a pin 191,
of a lever 193, rigldly mounted on the shaft 192,
which is rotatably mounted in the calculating
mechanism. The drlving of the toothed wheel
180 (Flgures 7 and 8) on a rotaticnal movement
of the shaft 1588, is effected by a coupling disc
I80a, pinned to the shaft 158, into which disc en-
gage claws 1800, rigldly connected with the
toothed wheel 180.

On the shaft 81 (Figures 2 and 7) there is
rigidly mounted a lever 194, to the free upward-
ly directed end of which, a draw-bar 194, Is joint-
ed by means of the screw 195. A nose 197, of the
draw-bar 196, engages over a nose 198, of a lever
199, rigidly mounted on the shaft 142, By means
of a spring 200, which engages with the draw-bar
196, and which on the other hand is connected in
the calculating mechanism in any suitable man-
ner, the lever 196, is normally swung about the
screw 195, in the anti-clockwise direction, where-
by, the lever 196, is nermally positioned so that
its nose 197, always remains in engagement with
the nose (98, of the lever 199. The lever 198
rests against a pin 201, arranged in any suitable
manner in the calculating mechanism,

On the shaft 142 (Figures 3 and 7) there is
fixed a release finger 202 which is capable of act-
ing on a locking lever 461, arranged in the total-
izers Tl to T8 in a manner to be hereinafter de-
scribed. Purther on the shaft 142, there is a
locking tooth 203, rigidly mounted, which is ca-
pable of co-acting with the main driving wheel
189, rigidly mounted on the shaft (86.

On the clamp 1294 (Figures 3 and 7), as al-
ready hereinbefore described, & member 204, is
also mounted by means of screws 129b, and to the
free downwardly projecting part of the member
204, which is somewhat bent at the rear, a mem-
ber 206 is jointed by means of a screw 205, On
the left-hand side of the machine, a clamp 208, is
arranged, so as to be capable of adjustment and
to be clamped in positlon by means of a screw 207,
To the projection 209 of the clamp 208, a part 211,
correspondingly formed to that in Flgure 7 is
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fixed by means of screws 210, and to the free
downwardly projecting end of the part 211, there
is attached a part 213, by means of a screw 212.
A bar 216, correspondingly formed to that 1n Fig-
ure 7, is fixed to the part 213, by means of screws
214, and to the part 206, located at the right hand
side of the machine by means of screws 215, so
that a frame consisting of the parts 208, 2114, 2i3,
216, 206, 204 and 1294, is formed,

The part 288 (Flgure 7) located on the right-
hand side of the machine, moreover, is guided by
means of a headed screw 217, which projects
through an elongated slot 218, of a lever 219,
rigidly mounted on the shaft 87, and the part 213,
arranged on the left hand side of the machine of
the frame, is guided by means of a headed screw
220, which projects through an elongated solt
224, of a lever 222, rigidly mounted on the shaft
87, so that the frame 213, 218, 206, is prevented
from swingihg downwardly round the screws 212
and 205. With the arm 223 of the lever 222, and
with the arm 224 of the lever 219, engage springs,
225, cne spring with each arm, which springs are
connected at their free ends in any sultable man-
ner in the machine housing and these springs
act upon the levers 222 and 219, and consequently
upon the frame 213, 218, 206 in the clockwise di-
rectlon, The swihging movement in the clock-
wise dlrection, however, is normally prevented by
the draw-bar 196, the nose 197 of which engages
over the nose 18 of the lever 189, The bar 216 of
the frame 213, 216, 206, in a manner to he de-
scribed later, is capable of co-acting with the
noses 35¢g formed on the downwardly and for-
wardly extending number key levers 38 (Figure
2). Moreover the noses 35y are arranged on horl-
zontal parts 357 of different lengths of the num-
ber key levers 35, the lengths of these parts cor-
responding to their values “0” to “8”, and the
horizontal part 35h correspondlng to the value
“0” (Figure 2) is formed as the shortest and the
horizontal part corresponding to the value “8” as
the longest.

On the left-hand side of the machine is ar-
ranged the total key 2264’ indicated by TV (PFig-
ure 8) for taking the total of the column total-
izers T. The key 226a¢’ is attached to the key
lever 228 (Figure 8), which Is swingably mounted
on the shaft 88. Orf the key lever 226 there is
nc pawl 95, mounted, as in the case of the cal-
culating key levers 82 (Flgure 7) in which the
downwardly directed part of the pawl acts on the
bar 97, but the key lever 226 (Figure 8) is pro-
vided with a wide projection 226a, which Is ca-
pable of acting on the bar 97, 98 in the manner to
be later described. The nose 226b of the key le-
ver 226 is capable of co-acting wlth the nose {18g
of the part §10. The rearwardly and somewhat
upwardly projecting arm 228d of the key lever
226, is capable of acting with its somewhat arched
face 226¢ on the somewhat arched face 227 of an
arm 228 of a two-armcd lever 229, The two-
armed lever 229 is swingably mounted by means
of a headed screw 230 on a supporting member

= 232, which is mounted by means of screws 231,

in suitable manner on the machine housing. To
the free rearwardly directed arm 233, of the two-
armed lever 229, a draw-bar 235, formed corre-
spondingly to that in Figure 8, is jointed by
means of a screw 234, which draw-bar is pro-
vided with an elongated hole 236, in Its free up-
wardly directed end. Through this hole a screw
237 projects, which 1s screwed Into a lever 238,
fixed on ihe shaft (92, whereby the draw-bar 236
is held loosely in connection with the lever 238.
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The draw-bar 235, {s connected, in the manner
illustrated in Flgure 8, with a three-armed lever
239, which (s swingably mounted in a sultable
manner at 2392 on the rear wall of the calculat-
ing mechanism 126. With the arm 238a of the
three-armed lever 239, a spring 240 engages,
which at i{ts other free end is connected to a pin
mounted in the calculating mechanism, but not
illustrated. In consequence of the actlon of the
spring 240, the draw-bar 235 s acted on in the
direction of the arrow “b”, whereby its normal
position 1s determined by striking of the key lever
226 against a stop 2263 arranged on the machine
housing.

On the shaft 192 (Figure 8) mounted in the
front wall 154 (Fig. 2) and in the hack wall (not
fllustrated) of the caleculating mechanism 126,
the swingable lever 193, (Flgure 8) already de-
scribed, is rigidly mounted, and is rigidly con-
nected by means of a sleeve 242, with the lever
243 which Is lkewise swingable with the shaft
192. The lever 243, again is connected by means
of a pin 244, with the lever 245, which is swing-
ably mounted on the shaft 192. The pin 244 is
embraced by a fork-shaped end of a control lever
248 (Pigure 8). With the pin 244, a spring 248
engages, which I3 connected to the pin 247,
mounted on the confrol lever 246, whereby the
control lever 248 {5 acted on towards the left and
the levers 245, 243, towards the right, so that the
same are always held in contact with the con-
trol lever 246,

On the supporting rail T (Figures 1 and 2) of
the paper carriage 4, has already stated, the ¢ol-
umn totalizers T are removably mounted. On
the column totalizers T, pre-setting plates 301
(Figures 1 and 9) are mounted by means of which
the control of the type of calculation of the asso-
ciated column totalizer located in the working
position is effected for addition or subtraction.
The pre-setting plate 301 of one of the column
totallzers T (Fig. 1) which is directly in the work-
ing position, moreover, acts on a part 362 (Fig. 9)
of an angle lever 303, which is mounted, by means
of a screw 304, on the front wall (64, of the cal-
culating mechanism 128. By means of a spring
307, which engages with the lever 308, and is con-
nected to a pin 306, fixed in the front wall {54 of
the ealculating mechanism 126, the parts 303 and
208, are held in their normal position, the normal
position being determined by striking on a pin
308, arranged In the front wall 184 of the cal-
culating mechanism. The lever 808 Is of fork-
shape at its lower end and embraces with the
same a pin 309, of a control lever 311, swingably
mounted, by means of a screw (not illustrated)
on the front wall 154 of the calculating recha-
nism (28, While the pin 309 1s capable of co-
acting with the V-shaped recess 312 of the con-
trol lever 296, the pin 313 fixed to the control le-
ver 311, co-acts with the upwardly directed V-
shaped recess 296a, but the pin 313, on its part Is
in no way connected with the angle lever 303.

On the front wall 154 of the calculating mech-
anism (26, i{s arranged a knob 31§ (Figure 1)
which 1s capable of being set on “Add.”, “Subtr.”
or “Disc.” corresponding respectively with Addi-
tion, Subtraction and Disconnected and this knob
is rigidly connect to the Jever 348 at 315a (Flgure
8). On the control member, 3(8, pins 31T, 3i8
(Figure 8) are arranged, which co-act with the
control lever 246 in detail,

Further on the shaft 300 (Figure 9) there is
mounted a lever 320, which is rigldly connected
to the lever 299, by means of a sleeve 324 (Figure
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9). A pin 822, arranged on the lever 820, en-
gages in a ring groove 164g (Figure 3) of a
sleeve 164, rlgidly mounted on the toothed wheel
162.

The toothed wheel 162 may be brought in en-
gagement with a corresponding change-gear not
illustrated to determine the kind of calculation
of the cross totallzers @t and Q2.

On the right-hand side of the machine, the
key 329, for taking totals of the cross totalizers
Ql and Q2, is arranged. The key 329, is attached
to the key lever 330 (Figure 9) swingably mount-
ed on the shaft 68, the key lever belng corre-
spondingly formed to that in Figure 8. The nose
330a, of the key lever 330, Is capable, in a man-
ner to be later described, of co-acting with the
nose |10g of the member 110, and the projection
3300 of the key lever 330 Is capable of coacting
with the bar 98. The rearwardly directed part
of the key lever 330, i1s somewhat arched at 331,
on its upwardly directed edge. This arched face
331, is capable of co-acting with an arched face
332, of aslide 337, vertically displaceable by means
of the screw-slot connectlon 333, 334 and 335,
336, arranged In sultable manner on the right-
hand side of the machine and the front wall of
the housing. With the projection 337Ta, engages
a spring 338, which, on the other hand, is con-
nected at its free end to a pin 339 (Figure 9).
To the upwardly-directed end, formed corre-
spondingly to that in Pigure 9, of the rod 3371
there s riveted a pin 340, which projects into
a curved slot 341 of a slide 342. The slide 342
is displaceably mounted by means of screws 343,
which pass through the elongated holes 344 of
the slide 342. The left hand end of the slide 842
15 of fork-shape construction. With this fork-
shaped part, there engages the pin 346 of a lever
345, rigidly mounted on the shaft 300. Another
lever 347, which is rigidly mounted on the shait
300, has likewlise o pin (not illustrated) which is
capable of projecting Into the ring groove l6da
{FMgure 3) already referred to, of the sleeve 164.

On the slide 342 (Filgure 9) there Is a bent-
off lug 343 (Flgure 9) which Is capable of being
positioned so that the face 349 of 1ts nose 350,
lies in front of the face 351 of a locking or
allgning tooth 352. On the shaft 353 which, on
the one hand s rotatably mounted in the right-
hand side wall 125 of the calculating mechanism
and, on the other hand, in a bearing member
{not illustrated) suitably mounted in the ma-
chine housing, a lever 354 (Pigures 9 and 10)
is rigidly mounted. The locking and allgning
tooth 382, as is evident from Figure 9, Is fork-
shaped at ifs forwardly directed end and its
fork-shaped part embraces a sleeve 363a, loosely
rotatable on the shaft 328, whereby the locking
and allgning tooth 352 is guided at one of lis
ends. At lts other end, 1t 1s gulded by means of.
a screw, 855, fixed to the lever 354, and the screw
projects through an elongated hole (not illus-
trated) in the locking or allgning tooth 352.
By means of a spring 358, which, on the one
hand, engages with a pin 357, fixed to the lever
354 and, onh the other hand, Is connected to a pin
(not illustrated) arranged on the locking or
aligning tooth 352, the parts 352 and 354 are so
acted upon that the stem of the screw 355 is
moved against the right-hand edge of the elon-
gated hole in the locking and aligning tooth 352,
whereby thelr normal position in relation to each
other 1s determined. On the locking and align-
ing tooth 852 s arranged a tooth-like part 359
(Flgure 9 which, in a manner to be hereinafter
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described In detall, !s eapable of co-acting with
the toothed wheels, arranged on the left-hand
cross totallzer Ql, A nose 361 (Figure 10) pro-
vided on the lever 364, Is normally ln engage-
ment with the master wheel 362 loosely rotatable
on the shaft 323, With the master wheel, 362
and the sleeve 362a, & coupling half 363 (Flgure
9) is rigidly connected.

A lug 364, correspondingly formed so that in
Figure 9, on the bar 342, is capable of co-acting,
by means of a face, 365 (Figure 9), with a face
366 of a locking and allgning tooth 387, This
is fork-shaped at its forwardly directed end and
embraces with thls end a sleeve (not 1llustrated)
arranged so as to be loosely rotatable on the
shaft §23. By means of a screw 368z which
projects into the elongated hole 388 (Figure 9)
of the locking and aligning tooth 367, and which
is screwed into the lever 369, rigldly mounted on
the shaft 358, the locking and allgning tooth
367, Is guided. This is of tooth-like construe-
tlon at its forked part 370, and this part is
capable of co-acting with the toothed wheels (not
illustrated), arranged in the cross totalizer Q2.
The tooth 371 of the locking lever 369 (Figures
9, 10) 1s in engagement with the teeth of the
master wheels 372, which are loosely rotatahle
on the shaft, 323. By means of a spring 313z,
which, on the one hand, engages wlth a pin
313, arranged on the lever 389, and, on the other
hand, is connected to a pin 36Te (Flgure 9),
fixed to the locking and aligning tooth 367, the
parts 367 and 3689 are so acted upon that the
stem of the screw 389z, which is screwed into
the lever 369, lies against the edge 314 of the
elongated hole 3688, of the locking and aligning
tooth 367, whereby 1its rest position is delermined

With the master wheel 372, the sleeve (not
Mustrated) is in fixed relation. To the sleeve,
a coupling half (not llustrated) is fixed. As wil
be evident irom the above, the sleeve 363a, the
master wheel 362, the sleeve 382a and the cou-
pling half 363, are connected with one anocther
and are loosely rotatable on the shaft 323, but
are not axially displaceable thereon. The same
holds for the part 372,

On the shaft 353 (Figure 10) a lever 318a
is rigidly mounted, which by meang of its part
318, formed correspondingly to that in Pigure 10,
acts in a mouth 380 of a two-armed lever 38I,
swingably mounted on the shaft 42. With the
nose 318b of the lever 318a, a spring 318c, en-~
gages, which acts on the shaft 353, in the clock-
wise direction and thus holds the parts 354 and
369 in engagement with the master wheels 362
and 3712, The lever, 381, is arranged on the
outside of the right-hand side wall 125 of the
calculating mechanism. This lever is constructed
with its upper end of fork-shape. With this
fork-shaped part 382 engoges a nose 383 of a
lever 3684, rigldly mounted on the shaft 142 and
having its upper end bent-off at right angles.
The lever 384, moreover, is arranged at the left
of the right-hand side wall 126 of the calculat-
ing mechanism.

The Individual parts of a totallzer of usual
type used up to Mercedes Addelectra machine
will now be described in detail.

On a shafl 456 (Flgure 11) rigidly mounted
in the two side walls 454 (Figure 11) and 455
(not llustrated), a lever 457 is swingahly mount-
ed in the lowest decimal place, and is formed with
its lower end of fork-shape. The release lever,
202 (Flgure 7) hereinbefore described, is capable
of engaging In the fork-shaped part 458, and of
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acting on the lever 457, With the Jever 457
there engages a spring 459, which on the cther
hand is connected to a shaft 460 mounted In
the two side walls 454 and 4565 of the column
totalizer 'T. The spring 459 acts on the lever
in the clockwise directlon round the shaft 458,
whereby its normal position i1s determined by the
tooth 461 of the lever 457 being In engagement
with the 30 tooth tocthed wheel 188 Hf (Filg.2, )
rotatably mounted on the shaft 462.

With the toothed wheel 186 Xt of the lowest
decimal place, a disc 485 provided with three
tens-shift teeth 464, and a disc 466, are rigidly
connected. The three parts 186 H{, 465 angd 466,
are produced from a single piece and consequent-
Iy represent a single element. The nose 467 pro-
vided on the upwardly-directed free end of the
lever 457 (Figure 11) is capable of acting on a
flap 468 rockably mounted in the two side walls
454 and 455.

'To the right of the lever 457 (as seen in Figure
11> there is a lever 469 swingahly mounted on
the shaft 456. The downwardly directed limb
470 of the lever 489, is of fork-shape, and is
capable of co-acting likewlse with the release
finger 202 above mentloned. The nose 471, of
the lever 469, co-acts likewise with the flap 486.
On the lever 469, a transfer wheel is rotatably
mounted by means of a headed rivet 412 (Fig-
ure 11), the transfer whee] consisting of a ten-
tooth toothed wheel 413, a ten-toothed Maltese
wheel 474 (Figs. 13 and 14) and a ten-tooth
toothed wheel 416, produced from a single piece,
of which the toothed wheel 4713, is capable of
co-acting with the three-toothed tens-shift dise
465, and the Maltese wheel 474, with the locking
disc 466. The disc 466 is provided with three
notches 416, for the free passage of the teeth of
the Maltese wheel,

The toothed wheel 188 Ht is, further, in en-
gagement with a toothed wheel 41T (Figure 11)
which is loosely rotatable on a shaft 478, rigidly
mounted in the two side walls 454 and 455 of the
column totalizer T. The toothed wheel 471, again,
is in engagement with the toothed wheel 480,
loosely rotatable on the shaft 419, which is rigid-
ly mounted in the two side walls 454 and 455
of the column totalizer. A number roller 481
is rigldly connected with the toothed wheel 480.
The toothed wheel, 475, associated with the low-
est decimal place of the hundredths decimal
place, is In engagement with the wheel (88 Zt
of the tenths decimal place. The parts above
described for the hundredths decimal place are
similar for the tenihs, units, tens etec. decimal
places. In the following therefore only the dif-
ferences will be pointed out.

By means of a lever 482 (Figures 11 and 12)
swingably mounted on the shaft 456, of which
lever the nose 483 (Figure 12) acts on a part 484,
arranged on the flap 468, the flap 468 is heid
swung in the anti-clockwise directlon (seen In
Figure 11), whereby its rest position is determined
by contact of the noses 46T of the levers 457, 480
on the one hand, and, on the other hand, by con-
tact of the nose 461 of the lever 457, In the tooth
spaces of the toothed wheels 188. 'The lever 462,
moreover, is held swung in the clockwise direc-
tion (seen in Figure I1) hy means of a spring
(not illustrated) which engages with the hole 485,
of the lever 482.

Since in the pointing off-place of the column
totalizer, which 1s in working position, no tranafer
Into this column totalizer is permitted to take
place, the locking shaft 142 (Fig. 7) and the parts
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located on it are prevenfed from being unlocked
by the release finger 202, which when the point-
ing off-place of the columnh totalizer is opposite
the master wheel (89 co-acts with the part 8
(Fig. 11) swingably mounted on the shaft 458
of the column totalizer T, in such a manner that
the projection 487 of part S comes to lie against
the shaft 488, fixed in the slde walls 454, 456 of
the totallzer T. Consequently from swinging
outwardly the release finger 202 is prevented.

The method of operation of the subject of the
invention shall now be explained by the ald of an
example of a calculation.

After the form is inserted, to commence with
the name 0. Schmidt” (Figure 15) is typed in
the column indicated by “1” by striking the letter
keys 32 (Figures 1 and 2) whereby the paper car-
riage 4 is traversed stepwise to the left and the
column of the sheet indicated by “2” hag moved
into the typing position. In the column “2”, the

number “15” is now entered by striking the cor-

responding number typing keys 33 (Figures 1
and 2).

After the number “15” has been typed and by
utilizing the space key Sk (Figures 1 and 2) the
paper carriage 4 has been brought into a posi-
tion in which the column indicated by “3” Is in
the typing position. By means of the letter keys
31, the “months” column “3” is now fllled in,
whereby the paper carriage 4 is brought so that
the column of the gheet indicated by “4” is in the
typing position.

In order to facilitate the survey of the eight
totalizers Tl to T8, necessary for filling up the
sheet illustrated In Figure 15, and the type of
shift of the cross totallzers Qf and Q2 (PFigures 1
and 2) which the known control plates 30t
{Figures 1, 9) of the column totalizers TI to T8
are set for the kind of calculation of the cross
totalizers QI and Q2, a table is illustrated in
Figure 16.

As already stated, the paper carriage 4 is lo-
cated so that the column “4” of the sheet is in
the typing fleld, whereby the totalizer T{ is also
in the working position. Moreover, the carriage
s2 carrying both of the cross totallzers QI and
Q2 has been taken so far to the left by the column
totalizer T1 and the coupling device s, 8| (Figure
1) that the corresponding decimal places of the
totalizers lle opposite to the master wheels 362
(Figure 9) and 3712. Now the calculating keys
34, corresponding to the amount of “RM 2007
are depressed after one another, the key corre-
sponding to the value “2” being struck first. It
may be first remarked that in consequence of the
positioning for addition of the change-over gear
(not shown) by the setting plate 301, of the to-
tallzer Tl this amount Is added in the cross total-
izer @I. On the depression of the calculating
key lever corresponding to the value “2”, the rear-
wardly-directed limb on the calculating key lever
82 (Figures 5 and 7) is swung round the shaft
8 In the clockwise directioh, whereby the asso-
ciated U-shaped stop member 85, the down-
wardly-directed limb 84 of which contacts on a
face 82a of the calculating key lever 62, is swung
in the anti-clockwise direction round its shaft
81. The contact pin 131, provided on the stop
plece 85, thereby moves into the path of move-
ment of the arm 130 of the feeler finger 129, cor-
responding to the value “2.” Further, on the
further depresslon of the already mentioned cal-
culating key 34, the pawl 96 (Figures 2, 5 and 7)
arzanged on the key lever 82, acts on the right-
engled, upwardly bent nose 97, of the bar 88,
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mounted on the pins 90c (Figures 5 and 6) and
swings this in the ¢lockwise direction agalnst the
action of the spring 109. Moreover the edge 90s
of the lug 88z (Pigure 5) of the bar 98, slides
from the edge 103g of the bearing member 103,
which is formed as a stop (@3¢ whereby the levers
100, 101 and {11 rigidly mounted on the shaft 99,
and further the three-armed lever |14, mounted
on the shaft 88, and in engagement with the lever
I 14, by means of the pin-slot connection 113, 112,
can follow the pull of the spring 115,

On the swinging of the parts 100, 98 and 10!
In the anti-clockwise direction, the nose 87 of
the bar 88 slides underneath the nose 86d of the
pawl 86. The locking har 110, swingably ar-
ranged on the shaft 88, which, at its ends on
account of the pull of the spring 1 10b, lies against
pins 180b and 101b respectively, likewise partic)-
pates in the movement through the release of the
bar 88 by the stop 108a, and i3 swung in the anti-
By the movement of the
locking bar 110, the upwardly-directed right-
angled bent bridge 118g, slides over a hose 82h
(Figure 5) of the depressed key lever 82, and
locks the same in the depressed position. Fur-

" ther, a part 120c, fixed to the locking bar 110,
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participates in the swinging movement and slides
along on the under edge of a two-armed lever
120 (Pigure 3) swingably mounted on the shaft
08 and, in consequence of the pull of the spring
123, attached to the lever 20, is held in the re-
cess |20d untll after a revolution of the coupling
consisting of the camg 59, Ti, 72, the lever 120,
the part i20c, as well as the locking bar 110,
are released agaln in a manner to be later de-
scribed. A depressed caleulating key lever, there-
fore, i3 not released again, owing to the locking
means, 120c and 120d, until the corresponding
value has been transferred. Further simultane-
ous depression of two calculating keys §4, cannot
take place owlng to a roller lock (not illustrated).
As already explained, on striking the calculating
key 82, corresponding to the value “2,” the sya-
tem of levers 108, 101 and lil, attached to the
shaft 80, as well as the three-armed lever 114,
swingably mounted on the shaft 80, have been
released, whereby the latter lever under the pull
of its spring 118, has been swung in the direction
of the arrow “m” (Figures 5 and 2). The nose
I14x of the upwardly-directed arm i(4q, of the.
lever 114, moves out of reach of the nose 80, of
the pawl 74, The downwardly-directed arm 114b,
on the other hand, has moved into the path of
movement of the cam T2, Since the pawl 74 is
displaceable in relation to the cam 72, by means

" of the pin-slot connection 75, 76, 77, T8 and of

the compression spring 718, and was locked by
the nose 114z of the lever 114, the pawl 74 will:
follow in the arrow direction “c” under the pres-
sure of the spring 19, on swinging out of the lever
nose |i4x, whereby the tooth Tda of the pawl
T4, moves into engagement with the toothed:
wheel T3, continually rotated by way of the parts
68 (Fig. 1) 56, 68, BT and 20 to 30, whereby all
three cams 69, 71 and 12, are coupled with the
toothed wheel 13, so that they participate in the
rotational movement of the toothed wheel and in
the arrow direction “b” (Figures 2 and 5).

In the rotation of the three cams, after the
nose 60 of the pawl 74, has just moved past the
nose |14z of the three-armed lever 114, the cam
12 first acts at 60 degrees (Fig. 17) on the arm
{14p of the three-armed lever ({4 lying In the
path of movement, and brings the upper arm (14a
of the lever (14, In the anti-clockwise direction.
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into the path of movemtent of the nose 80 of the
pawl 14, and a&cts on the pawl 74 in the rhising
sense in a mammer to be later described. By the
return of the lever 114, the tenston spring 115, is
agaln tensioned and the bar 98, mounted on the
levers 100 and 101 is returtied by the arm {11
connected to the lever |14, and by the resulting
swinging movement of the shaft 89, in the clock-
wise direction, whereby the nose 98x of the bar
98, moves behind the bend 1034 of the stationary
support 108, by means of thé pull of the spring
109. In consequernice of the rocking movemeht of
the bar 98 in the clockwise direction, the nosge 85d
of the pawl 95§ falls behind the nése 97 of the bar
98 since at this moment the Key lever follows the
movement of the flap 98, and rests behind the
nose 97 of the flap 90, since at this moment the
key Iever 82 concerned, Is still depressed and is
held by the locking har (10 which is held by the
part 120c through the lever nose 1204. Although
the locking bar 110 is held swung in s position
in the antl-clockwlise direction, the part 100, 98
and 101, in consequence of the resflient connec-
tlon of the springs 110b, are still capable of
swinging in the clockwise direction.

On the further réotation of the three arms 69,
11, 12 the roller 33 on lévér 132, which by means
of the pull of the spring 141, is held in contact
with thée cam 6% (Figure 5) first follows at 10
degrees (Fig. 17) the depression of the same,
whereby the draw-bar 134, joirted to the roller
lever 132, folowing its spring (41, is drawn n
the diréction of the arrow @. The part 131, piv-
otally connected with thé draw-bar 134 (Figure
7) by means of thé sérew (¥5, iz thereby moved
downwards along with the draw-bar. The pin
143, Aixed to the part 181, which passes through
the stot 144, of the lever 136, takeés the latter
and the shift 142 along with it in the clockwise
directton. The angle lever 150, which on the one
hand iz jointed to the lever 138 through an angle
member 148, s Hkewise, through the movement
of the draw-bar, swung round its point 5t in
the anticlockwise direction. Consetmiently the
downwardly going arm of the lever 150 dispiaces
the toothed wheel 159, non-rotatably mounted on
the shaft 158 in the arrow direction ¢2, by means
of its grooved connectlom (55 and {58, wherehy
the teeth of the same are coupled with the teeth

11T of the calculating sector 174, The ping 160 ;

(Figure 3) arranged on the toothed wheel 159,
which are continnally guided in the grooves of
the claw 61, rigidly mounted on the shaft (50,
ensure that the teeth of the toothed wheel 158,

side securely into the teeth of the caléulating ;

seetor 1711 (Figure 7). As already mentloned,
the shaft 142 Is rotated in the clockwise direstion
by the lever (36, whereby the finger shaped lever
202 rigidly mounted on the shaft (42, Is swung
and the locking lever 469a, partially illustrated in
Figure 7 (see also Figure 11) unlocks the cor-
responding decimal place of the totallzer T lo-
cated in the working posltion.

Further, on the one hand, the adjusting Looth
2803 which is rigldly mounted cn the shaflt (42,
releases the master wheel t8%, and the shaft 136
connected with it, and, on the other hand, the
adjusting tooth 179 likewise rigidly mounted on
the shaft 142, releascs the toothed wheel 178 and
the shaft 156 connected with it.

Further, the arm 256, mounted on the shaft 142
(Figure 8), thereby acts by way of its spring 2568
on the allgning tooth 253. This Is now In en-
gagemenit with soime of the next higher decimal
places lylng sdjacent to the decitnal place located
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in the working position in relation to the master
wheel 189 (Flgure 7) of the column totalizer.
Consequently, the aligning tooth, 283, 1s moved
in the direction of the arrow ¢ whereby the driv-
ing wheel or driving wheels of the higher decimal
places which are not in the working position, are
released so that these wheels 188, in the event of
tens transfer ensuing, can freely rotate.

The locking lever 198, pinned to the shaft 142,
swings in the clockwise direction and reléases the
nose 197 of the lever 196 Jointed to the lever 194,
by nreans of a screw 18§,

By the swinging movement of the shaft 142
(Figs. 9, 10) in the clockwise direction, the levers
384 and 381 are alsd swung in the clockwise direc-
tion, whereby the part 378w is swung togetlrer
with the shaft 353 and the two lotking teeth 354
and 369, in the antl-clockwise direction. Ac-
cordingly, these two Iocking teeth also release the
master wheels 362 and 372 of the cross totalzers
QI and Q2. Moreover, the release fingers, 353a
and 353b, attached to thé shaft 353, are also
swung with this shaft in the anti-clockwise direc-
tion, whereby the tocking lever of the ¢orrespond-
ing decimal places of the cross totalizers @1 and
Q2 are released. Since, as stated, the locking
levers 354 and 369 mounfed on the shaft 3583, are
ulso swung in the anti-clockwie direction, so they
take along with them, by means of thelr asgso-
ciated springs 356 (Iin Figure 9 only one is iflus-
trated) the aligning teéth 3%2 and 367, whereby
in a slmilar manner as by the alighirng tooth 253,
(Figure 8) the driving whéels of the ¢ross total-
izers @l and Q2 are reledsed for possible tens
transfer occuring.

After these movements have tdken place, the
cam 12, meanwhile, on further rotation has moved
so that its lower curved part has =rrived in the
vicinity of the roller 163 on lever 87 whereby the
lever 167 at 30 degrees (Fig. I7) following the
pull (Figure 7) of the spring (11 enggging with
the slide | 70 and the correspondingty formed cam
12, is swung round lts shaft 87 and, accordingly
the slide 1710 joinfed by means of the screw 169
(Figure 5) is drawn in the direction of the arrow
a. Py the downward movement of the slfde 10,
the slot 178z (Figure 7) acts on the roller {15
(Figures 3 and 7) arranged on the calculating
sector 174, 111 and projecting throtigh the slot
173z and sWings the sector (T4, 111 in the direc-
tion of the arrow p. Since the latter Is rigidly
connected to the shaft 128, by means of the ¢clamp-
ing device 116, this shaft participates in the ro-
tational movement in the directiorr of the arrow
p. The feeler fingers 129, rigidly mounted on the
shaft 128 and designed for the valites “0” to “97,
are thereby swiing togéther in the anti-clockwise
diréetion dand so far until the feeler finger 128
corresponding to the value “2” strikes on the pin
131 of the stop-plece 85, which h&s been swung
upwards by depressidn of the calculating key 34,
cbrrésponding to the value “2”. The stroke of
the feeler finger 129, is thereby transmitted to
the calculdting sector 174, IT1, and aceordingly
the toothed wheel 159 (Pigure 7) whieh Is In en-
gdgement with the sector, 15 rotated through two
units, whereby the value is transmitted by way of
the shaft |58, and the change-over gear 100 (Fiz.
7) 187, which was previously set for addition,
through the knob 315 (Figure 1) and the shaft
189, to the main drlving wheel 189, which on its
part, registers the value “2” in the corresponding
totalizer decimal place of the column TI,

Moreover, the rotational movement of the shaft
i58 (Pigure 7) is trahsmitted by way of the
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change-over gear only to the cross totalizer QI,
whereby the value “2” is registered only In this
cross totalizer.

By the contact of the feeler finger 129, corre-
sponding to the value “2%, with the stop member
131, the slide 170, together with the roller 168 on
lever 16T was prevented from further downward
movement and since the formation of the cam 12
(Flgure 5) is adapted for the greatest stroke,
namely for the stroke of the feeler finger 129, cor-
responding to the value “9”, so the roller 168 on
lever I67, 168 remains for a short time freely sus-
pended and on the further rotation of the cam
12, 1s engaged and brought back. Before, how-
ever, the return of the roller 168 on the lever i67
and the slide 170 connected with It occurs, the
arms 204 and 211 (Flgures 3 and T) rigidly
mounted on the ends of the shaft 128, participate
in the swinging movement of the feeler fingers 129
(or of the calculating sector 174, ITT) and of the
shaft 128, Accordingly the frame 213, 216 and
208, jointed at the points 212 and 205 and guided
on the slide bars 219, 222 by means of screws 220
and 217, will slide forwards through an amount
corresponding to the value “2”. The lower edge
2(6a of the front bridge 218, thereby reaches a
positlon over the nose 85¢ (Figures 2, 7) of the
number key lever 38, corresponding to the value
¢r2.ll.

Shortly, thereafter, the roller 166 which is
mounted on lever 165, 166, rigidly connected with
the shaft 87 (Figures 5 and 7) falls Into the de-
pression of the cam 71 at 130 degrees (Fig, 1T
whereby the arms 219 and 222, rigldly connected
to the shaft 81, are swung in the clockwise direc-
tion by the springs 225 engaging with their short
arms 223 and 224, and with them also the frame
213, 218, 286 guided by them., This frame there-
by strikes on the nose 3%g (Figure 7) of the hum-
ber typing key lever 35, corresponding to the
value “2” and bpresses this lever downwards
against the action of its spring 38 (Figure 2).
The control tooth 48¢ of the draw-hook 48, Is
moved by the coupling lever 4{, Into engagement
with the cam shaft €. This now draws the dreaw-
hook 49 forwards, which by way of the inter-
mediate lever 47, causes the type lever 54 to strike
on the platen 5, whereby during the striking
movement the control tooth 49¢ moves out of en-
gagement with the cam shaft C. Through the
striking movement of the type lever, the paper
carriage has been moved by way of the parts §da
to 54f one step to the left under the pull of the
carriage draw-spring so that the next lower place
of the column totalizer TI now lies opposite to
the main driving wheel 189 (Flgure 7).

After the termination of the calculating opera-
tlon and before the commencement of the paper
carriage shift ¢{In which the time for registration
of the value “10” is to be taken into considera-
tlon) the ralsing of the roller 133 on lever 132,
which 15 Ioosely mounted upon the shaft 87, Is
effected at 145 degrees (Fig. 17) by the elevated
part of the eam 68, which Is Indicated by 88c.
The sllde 134 (Figure 7) is thereby ralsed in the
opposite directlon of the arrow a. It thereby
takes along with it the lever 13T, by means of
the screw 135, in the anti-clockwise directlon
whereby by way of the parts 143, 143 and 146,
the lever 136 is swung In the antl-clockwise dl-
rectlon. In consequence of this swinging move-
ment of the lever 136, on the one hand, the shaft
142 1s swung in the antl-clockwlse direction, and,
on the other hand the whee! 1589, is brought out
of engagement agaln (Flgure 3) with the calcu-
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lating segment 174, by means of the parts 148
and 150 (FMigures 7 and 3). By the swinging
movement of the shaft 142 In the antl-clockwise
direction, the releasing finger 202 (Figure 7) has
released the locking lever (in Plgure 7 illusirated
broken off), lying opposite to it, so that the cal-
culating place of the totalizer T, in which the
value “2” was reglstered is again locked. By the
swinging movement of the shaft t42, in the anti-
clockwise direction, the lever 199 (Figure 7) has
also been swung along with it and has swung
the lever 188 against the actlon of its spring 200.

Further, the arm, 268 (Figure 8) has ralsed
the allgning tooth 283, Into its position illustrated
in Figure 8, whereby the wheel (88 (Figures 2
and 7) possibly rotated by a tens transfer is
allgned. This s advantageous for the reason
that with wide totalizers, in consequence of un-
avoldable slight play In manufacture, the num-
bers visible in the inspection aperture are liahie
to be dlsposed in spiral fashion, whereby the
numbers located in the higher places are oc-
casionally not completely shown. This Is avoided
by the aligning tooth 253.

Further, by the swinging movement of the
shaft (42, in the anti-clockwise direction (Figure
7) the release fingers 353b, 353a of the two cross
totallzers QI and Q2, are swung, by way of the
parts 304, 283, 382, 38{, 378z and 35% In the
clockwise direction, whereby the corresponding
locking levers were ulso released and conse-
quently the assoclated calculating places were
locked. Further, the teeth 179 and 203, fixed on
the shaft, 142 (Figure 7) and also the teeth 384
and 369 fixed on the shaft 353 (Figures 9 and
10} have entered again Into their wheels 178 and
188 and also 362 and 372, whereby the calculat-
ing mechanism also is again locked. Moreover,
the aligning teeth 352 und 387 have been moved
by the levers 364 and 368 hack into their wheels
lying opposite to them, whereby the same ob-
ject 1s attained as by the allgnine tooth 253
(Figure 8). As soon as these locking operations
are completed, the carrlage shift operation ef-
fected by the typing operation as above described
follows.

After the locking operation Is effected, the roll-
er 188 on the lever 183, which is rigldly mounted
on the shaft 81, is raised at 225 degrees (Flg.
17) by the ralsing edge Tla (Figure 5 of the
cam 1{. The ghaft 87T is thereby swung In the
anti-clockwise directlon. Accordingly, the arms
222 and 219, flxed on the shaft 87, are also swung
in the antl-clockwise directlon, whereby the
frame 213, 216, 208 mounted in them, Is raised
into its upper positicn. In consequence of this,
the nose 357 (Flgures 2, 7) of the number key
lever 35, corresponding to the value “2” is re-
leased. This now returns into its rest position
under the actlon of ifg spring 380 (Figure 2),
whereby the coupling lever 41, mounted on the
key lever again engages over the nose 46 of its
co-operating draw lever 48.

In the swinging movement of the shaft 67 (Fig-

5 ure 7) in the anti-clockwise direction, the arm

184 hag also ralsed the lever 188, whereby under
the action of the spring 200, the nose 187 of this
lever snaps over the nose 198 of the lever 198
already located in 1ts rest position.

After the raising of the frame 213, 216, 208,
the rislng face T2b (Figure 5) has come at 240
degrees (Fig. 17) Into operation on the roller
£88 mounted on lever 181 which 1s loosely mount-
ed on the shaft 87, and has brought thig Iever
Into Jts rest positlon. The slide 178 was thereby
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ralsed against the action of 1its spring 171,
whereby the inclned slot {73z of the slide, acts
on the roller I716 of the calculating sector (74,
which has meanwhile been released from the
wheel 159, and swings this sector in the opposlte
direction to the arrow p. In consequence of this,
on the one hand, the shaft 128 rigidty connected
to it, is brought back together with the feeler
fingers 129 into thelr rest position, while on
the other hand, the number key striking frame
213, 216, 206 is returned to its rest position il-
lustrated in Figure 7, by way of the arms 204
and 2f1 jointed to It and rigidly mounted on the
shaft 128, in which position the frame is held by
the elevated part of the cam T2 (Figure 5).

Further, before the return movement of the
number key striking frame 213, 216, 206, into its
rest poetion illustrated in Figure 7 has taken
place the rising edge 69¢ (Figure 5) of the cam
69, has come into operation at 182 degrees (Fig.
179) onh the end 120a of the lever 128, whereby
this lever is swung agalnst the actlon of lts
spring £23. Consequently the nose (200, of the
lever 128, releases the part 120c of the locking
bar 110, whereby this bar under the actlon of
its spring 110b (Figure @) tensioned by the
previous return of the bar 98 into its rest posi-
tlon, likewise moves back Into its rest position.
Accordingly, the nose 82h (Figure 5) of the cal-
culating key lever 62 corresponding to the value
“2” {3 released, which lever under the action of
the spring B9 engaging with its assoclated stop
member 85 (Figure 7) now returns along with
the stop member 85 into the rest position illus-
trated in Figure 7, whereby the pawl, mounted
on the calculating key lever 82, also rests again
over the edge 37 of the bar 98.

Finally. the nose 88 of the pawl T4, mounted on
the coupling disc 12 (Figure 5) pushes against
the nose 114z of the three-armed lever 114, al-
ready located In its rest position, whereby the
pawl T4 is brought out of engagement against
the action of its spring 79, with the wheel 73 of
the continually rotating shaft 58. In order to
prevent the cam serles 69, Tl, 72 from springing
back at the moment when the pawl T4 is ralsed out
of engagement with the toothed wheel 13, the
roller 11T of the roller lever 116, snaps at 200
degrees (Fig. 17) into the depression 69d of the
cam 69 under the action of its strong spring (19,
whereby the cam serles 69, 71, T2 on the pawl T4
being raised, is held in their position illustrated
in Figure 5.

It would be too exhaustive & matter to repeat
the process already described for the registration
of the value “2”, for the values to be registered
in the totalizers T2 to TS, since the operations are
exactly the same.

In order to pass from the comma place into
the next lower decimal place, the space key Sk
(Pigures 1 and 2) is struck, so that the totalizer
T is now located with its tenths decimal place in
the working position.

If the numerical example given in Figure 15 is
now considered, so it should be clear without fur-
ther explanation that for the further columns,
including the column 9. the same procedure is
followed only with the difference that in the col-
umns 5 to 7. inclusive, the eross totallzer QI is
changed over to subtraction controlled by the
corresponding column totalizers T2 to T4. The
values shown in the columns 8 and ¢ (Fig. 15) are
added in both of the cross totalizers Ql, Q2 con-
trolled by the totalizers TS and T%.

The amount “184,30” is then visible in the cross
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totalizer Qi and the amount “4,30” in the cross
fotalizer Q2.

In order to withdraw these amounts from the
cross totallzers Qi and @2, and register them
automatically in the colummn totallzers TT and
T8, it is mecessary frst to depress the tabulator
key 93 for the hundreds decimal place (Figure 1)
in order to bring the hundreds decimal place of
the column totalizer TT into the working position,
whereby the cross totalizers Ql and @2 are also
moved by means of the coupling devices sl and s2
(Figure 1), so that their hundreds decimal places
also are brought into the working position.

As soon as the column totalizer TT arrives in
the working position, the pre-setting plate 801
(Fig. 1, 9}, which has been set on subtraction,
of the column totalizer T7, acts on the nose 8§02
of the angle lever 303, and swings the same
round the shaft 304 in the clockwise direction,
against the action of the spring 307.

In this movement, the fork-shaped part of the
lever 303, acts on the pin 309 riveted to the part
311, whereby the same is swung in the clockwlse
direction. Since the pin 309 is in engagement
with the recess 312 of the part 298, the control
rod 299 is displaced in the direction of the arrow
r, indicated in Figure 9. In consequence of this,
the lever 299, the shaft 300, the lever 320 and
the lever 37T are swung in the anti.clockwise di-
rection, whereby the toothed wheel 162 is dis-
placed to the left. By this movement the direc-
tion of the rotation of the main driving wheel
362 of the cross-totalizer @1 has been reversed
to subtractive calculation.

Now, the key 329 for total-tgking (TC) of the
cross totalizer is depressed. With this operation
the face 330b of the lever 330 acts on the nose
97 of the flap 99 and swings this in the clockwise
direction against the action of the spring 109
(Figure 5). In this movement the lug 98z (Fig-
ure 5) of the flap 98, slides from the edge 103¢
cf the bearing member 103, which is formed as
a stop, whereby the levers 100, 101, 111, rigidly
mounted on the shaft 99 and the lever { 14 mount-
ed on the shaft 68 follow the pull of the spring
1{5, which engages with the three armed lever
ii4.

The face 381, of the key lever 330, moreover, how
acts on the depression of the key 329, on the
face 332 of the slide 337, so that this slide moves
upwards in the opposite direction of the arrow a
(Figure 9 and agalnst the action of {ts spring
338. With this, its pin 340, acts on the incline
341a of the slot 341 of the slide 342, whereby the
slide 342 is displaced to the left (seen in Figure 9).

Now, should it have been forgotten by inad-
vertence to change over the cross totalizer QI
for subtraction, because the pre-setting plate 301
of the column totalizer concerned, in this case
T7 has not been set, this is not a disadvantage
since, when the slide 342 moves to the left it
acts on the pin 348 fixed to the lever 345, and ro-
tates the lever 345, the shaft 300, the levers 347
snd 3820 in the anti-clockwise direction, so that
the driving wheel 362 is changed over automati-
cally for subtractive operation.

In the movement of the slide 342 (Figure 9) to
the left, the nose 350 of the part 848 of the slide
342 moves in front of the {ace 351 of the aligning
tooth 352 of the cross totalizer QI, and the nose
of the part 364 of the slide 842 moves in front of
the face 366 of the alipning tooth 367 of the cross
totalizer Q2, so that the teeth 3589 and 318 of the
aligning teeth are held in engagement with the
four toothed wheels (not shown) of the cross
totaligers Qf and Q2, lving to the left of the driv-
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ing wheel 362 or 372, so that the toothed wheels
thus engaged are loeked. The wheels of the
cross totalizers Q1 and Q2 correspond, moreover,
to the wheels 188 of the column totallzer,

In the rotation of the three cams 68 (Figure
5) 71 and 72, the roller 133 on lever 132, moves
under the action of the spring 141 engaglng with
the rod 134, from the elevated part of the cam
69, on the lower part of the same, whereby the
draw-bar (34 moves in the direction of the arrow
4. Hereby, the toothed wheel 159 Is brought into
engagement wilh the teeth 171 of the calculat-
ing sector (14, by way of the above-described
part 13T (Figure 7) 143, (36, 148, 150, 158 and
166. Further, on the displacement of the draw-
bar 134 in the direction of the arrow a, the shaft
142, and the parts 199, (79, 203, 256 (Flgure 8)
202, and 3812 rigidly connected to it are swung hy
way of the parts 137, 143, 136, in the clockwise
direction (seen in Figure 7) whereby by means of
the release finger 202, the locking lever 469, (Fig-
ures 7 and 11} lying opposite to 1t, Is ralsed
and accordingly the calculating place located in
the working position of the column totalizer T7
is unlocked.

In the swinging movement of the shafi 142 in
the clockwise direction (Figure 10) the lever 384
fixed to it, is likewise swung in the same direc-
tion. As a result of thls, the lever 384 acts, by
means of its nose 383, on the lever 382, wherehy
the latter ls swung in the clockwise direction.
The lever 318z, which is in articulated connec-
tion with the lever 382, is hereby swung in the
anticlockwise direction against the action of lts
spring 378c in which swinging movement the
shaft 353 and the levers 354 and 868, ns well as
the release fingers 353t and 353a participate,
whereby the master wheels 362 and 372 are un-
locked, and the toothed wheels located In the
cross totalizers Q¢ and Q2 are released.

In the further rotation of the three cams 69
(Figure 5) 11, 12, the roller 188, rotatably mount-
ed on Lhe lever 18T, moves {rom the elevated part
of the cam T2, on to the lower part of the same.
As a result of this, the drawbar 170 (Figure 7) is
displaced in the direction of the arrow & under
the action of its spring 171, The incllne 113a, of
the slot T3z of the rod 170, hereby acts on the
roller 175 of the calculating sector 174, whereby
this i1s swung in the antl-clockwise direction.
Since the teeth 177 of the calculating sector 14,
are in engagement with the toothed wheel 159,
the driving wheel 362 of the cross totalizer Qi
is rotated in the subtractive directlon. Until the
number roller of the hundreds place of the cross
totalizer Qt, which shows a “1,” has moved from
“1" to “0” in which case, as already mentloned,
a further rotation of this number roller is not
possible since the wheel 360 of the next hlgher
decimal place (thousands place) is held fast by
the alighing tooth 352 which Is locked by the nose
3%0 (Figure 9) of the slide 342, The calculating
segment 114 (Figure 7) will be able, therefore,
only to rotate through one unit. Accordingly,
the master wheel, 189 15 also rotated, by way of
the parts 158, 180, 187, 186 likewlse only through
one unit, whereby In the hundreds decimal place
of the column totalizer TT a “1” is registered.

By the swinging out movement of the calcu-
lating segment 174 through one unit, the lower
arm 204 of this segment moves the number key
striking yoke 206, 216, 23 forwards through
one unit, whereby the number typing key lever 35,
corresponding to the value “1" is selected which
key Is depressed by the cam 11 (Figure 5) by way
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of the roller 166, shaft 87 and arm 222, 219 as
hereinbefore described. As a result of the opera-
tion of the type har the paper carriage moves
one step to the left.

Consequently, the units decimal place of the
column totalizer TT and of the cross totalizer Ql,
are in the working position in which the opera-
tions are again repeated. After the clearing of
the units decimal place has been completed the
paper carriage is moved one step to the left by
means of the space key, whereby the tenths deci-
mal place of the column totalizer TT and of the
cross totalizer Q! has arrived in the working po-
sition,

Now, the same operations are repeated in the
tenths decimsal place of the column totelizer T7
and of the cross totalizer Ql—as the key 328 is
still held depressed-——whereby the tenths declmal
place of the cross totalizer QI moves to zero, and
in the tenths decimal place of the column to-
talizer TT a “3" is visible.

When in the manner alrcady described, the
column totalizer TT and the cross totalizer @,
are now moved so that their hundredths decimal
places are in the working positlon and the “zero”
1s typed on the paper, a further carriage step fol-
lows.

According to the foregoing description, there-
fore, a totalizer on the machine is automatically
cleared at one operation In which the key 329
(8. @) is automatically held depressed during the
clearing operation, and at the termination of the
total-taking operation is automatically released
agaln.

As soon as the key, 329 (Figure 9) Is released,
the bar 98 (Figure 5 under the action of its
spring 109, swings in the anti-clockwise direction
round its own pivot axis, whereby the nose 98z
rests again in front of the projectlon 183g.

The machlne therefore clears a totalizer in
one operation whereupon the coupling 69, T1, 12
automatlically comes to rest.

Now, the amount “4.30" registered in the cross
totalizer Q2, is written out of the same and trans-
ferred Into the column totalizer T8. To this end,
it 1s again necessary first to depress the corre-
sponding tabulator key in order that the units
decitnal place of the column totalizer T8 and
the units decima] place of the cross totalizer Q2
move Into the working posltion. Then, the TC-
key 329 (Figure 9) is again depressed and held
depressed until the zero of the hundredths decl-
mal place has been typed on the paper. In the
depression of the TC-key and the writlng out
of the amount “4.30” from the totallzer Q2 and
the registration of the same amount in the col-
umn totalizer T8 the same procedure takes place,
as in lthe writlng out of the amount “184,30” from
the cross totallzer @I, for which reason this will
not be described in detail. If the zero of the
hundredths place has been typed on the paper,
then a carriage step results whereupon the cou-
pling 69, T, T2 automatically comes to rest.

Now, Jet it be assumed that at the end of the
week or at the end of the month, the amounts
registered in the column totalizers T to T8 are
to be written out, To this end, the carriage re-
turn key is first depressed, whereby the paper
carriage moves into its extreme right-hand posl-
tion. Then, by means of the tabular key, the car-
riage is moved to the left untll the hundreds
pPlace of the column totalizer T is located in the
working position. It may still be remarked that
the cross totalizers Ql and Q2 are held by a lock-
ing lever 508 in their left-hand position and are
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thereby prevented from participating In the
movement of the column totalizers concerned, by
way of the coupling device 81 and 82 (Pigure 1).

Now, the TV-key, 226a’ (Figure 8) Is depressed
whereby, by way of the parts hereinbefore de-
scribed, the pawl T4 (PFigure §) moves Into en-
gagement with the toothed wheel 13, and the
three cams 69, T1, 12, participate in the revolu-
tions of the shaft. In this case, also the pawl
74, remains in engagement with the toothed
wheel 13, as long as the key lever 226 is held de-
pressed, since in consequence of the face 226g
(Figure 8) of the key lever 226, the part lldx
(Figure 5) of the lever 114, cannot enter into the
path of movement of the nose 88 of the pawl 14,
and the nose Tda of this pawl cannot be brought
out of engagement with the toothed wheel 13.

On the depression of the Key lever 228 (Figure
8) the face 226¢, acts on the face 227 of the lever
229, and swings the same in the anti-clockwise
direction, whereby the rod 23% is moved down-
wards in the direction of the arrow @ against
the action of the spring 240, which engages with
the arm 239q of the lever 239, Since the lever
239 is in connection with the rod 235, the three-
armed lever 239 is swung round its axis 238z in
the anti-clockwise direction. In this movement,
the locking member 250, fixed to the arm 239b,
moves s0 that it lies under the part 252 of the
aligning tooth 253, so that this is held in engage-
ment with the teeth of the driving wheels 188
of the column totalizer T to 8 lylng opposite to
it for the time being.

In consequence of the downward movement of
the rod 235, the lever 238 connected with it and
rigidly mounted on the shaft 102, as well as the
shaft 192, are swung in the anti-clockwise direc-
tion. Bince the lever 193 is likewise rigidly
mounted on the shaft 102, this Is also swung in
the same direction. By the swinging movement
of the lever (93, the toothed wheel 180 (Figures
8 and 7) is moved ocut of engagement with the
toothed wheel {81, whereby the rotational move-
ment, in consequence of cutting out the Inter-
mediate drive 181, 183, is transmitted directly on
to the main driving shaft 168, and accordingly,
the column totalizers T to T8 are acted on in
the subtractive sense.

On the rotation of the three cams 68 (Figure
5) T1, 12, first the toothed wheel 169 is moved
into engagement with the teeth {11 of the cal-
culating sector (74, by way of the parts 69, 132,
133, 184, 1371 (Figure 7) 143, 138, 140, 150 and
156. Further the shaft 142, and the parts 199,
179, 203, 256, 262 and 382, rigidly mounted there-
on, are rotated in the clockwise direction by way
of the parts 134, 187, 143, 136,
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Moreover, In the swinging movement of the
shaft 142, in the clockwise directlon (Figure 10)
the lever 384 is swung in the same direction,
whereby the levers 354 and 3089 as well as the re-
lease fingers 353b and 353a, are swung in the
anti-clockwise direction by way of the parts 381,
378a. This is, however, unimportant, since the
cross totalizers QI and Q2, as previously men-
tioned, are not located in the working position.

Cn the further rotation of the three cams 69,
Tl and 12, the calculating sector 174 is swung In
the anti-clockwise direction by means of the cam
12 and by way of the parts 188, |67, 110 (Figure
7y 1713, 176 and since the toothed wheel 159 i5 in
engagement with the teeth 17T of the calculating
sector T4, the master wheel 189, of the column
totalizer T| is rotated from “2” to “0” by way of
the parts 158, 88, 187 and 188, Further rota-
tion of the wheel 188 of the hundreds place is
not possible for the reasons hereinbefore de-
scribed. By the swinging-out of the calculating
segment 114, the number key striking yoke 286,
216, 213, is simultaneously moved forwards
through two units whereby the number key lever
corresponding to the value “2” is moved down-
wards by the cam Tl (Fig. 5) by way of the roller
166 and lever |85 and the “2” is typed on the

paper. Hereupon, follows a carriage step to the
left,
On writing out the remaining figures from the

column fotalizer T1 and the values out of the
remaining column totalzers T2 to T8, the same
operations take place, The typing of the comma,
is here effected In the same manner as was de-
scribed on writing out the values from the cross
totalizers QI and Q2. If one of the column
totalizers T1 to TG is to be cleared, so the cou-
pling 60, 11, 12 comes automatically to rest in
the manner described on taking the total from
the cross totallzer Qi. If the TV-key 226a’ (Fig-
ure 8) is then released so the slide 235, under the
action of the spring 240, engaging with the lever
239, is moved upwards, whereby the lever 230, is
swung in the clockwise direction round its pivot.
In this movement, the lever 239, acts on the key
lever 263, and swings the same downwards against
the action of its spring. The corresponding tab-
ulator key is then depressed, whereby the next
totalizer T2 is brought into the working position.
Thereupon, the TV-key s agaln depressed,
whereby the same operations, as already de-
scribed, are repeated. This procedure is carrled
out until all the column totallzers T1 to T8.

HUGO ERNST KAMMEL.



