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Published May 25, 1943

Serial No. 262,552

ALIEN PROPERTY CUSTODIAN

CALCULATING MACHINE

Karl Berthold Wilhelm Kiel, Glashuatie, Ger-
many; vesited In the Alien Property Custodian

Applieation March 17, 1932

Calculating machines provided with short-cut
multiplication arrangements are known in the
most widely varied forms. A large number of this
type of caleulating machine is provided with a
multiplier setting mechanism in which the multi-
plier must be completely set up and the machine
then set in operation by actuating a so-called
starter key. A defect of these machines is that
the total multiplier must first be set up in the
calculating machine before the latter can begin
operation. The present invention does not relate
to this type of machine, but rather to calculating
machines provided with multiplier keys “0”~-“9".
By pressure on one of these keys a number of
calculating shaft revolutions corresponding to the
value of the key takes place and a subsequent car-
riage shift to the next higher decimal place oc-
curs, Arrangements heretofore proposed are de-
fective in that, on termination of the multiplica-
tion, it is necessary to see whether the machine
has operated by the short-cut method in the
highest decimal place in the multiplier and, if
such is the case, & key must be again actuated.
With careless operation, this requirement leads
to incorrect resulis.

An object of the Inventlon is to avoid this de-
fect and to provide means whereby the multiplier
keys, for short-cut multiplication, are subdivided
into two groups and one group, that comprising

the keys “6"-“9", is connected with a mechanism .-

which initlates a number of calculating shaft
revolutions in the minus or negative direction cor-
responding to the supplement of the key value and
then causes the machine to make a plus or posi-
tive revolution, after the carriage shift.
group comprising the keys “17°-“5" operates in
the usual manner.

An object of the invention, therefore, is to pro-
vide an arrangement in which a preliminary
setting up of the multiplier is not necessary. On
the contrary, the machine begins to operate at
once with the first multiplier decimal position.
In addition, after the multiplier has been keyed,
the correct result appears in the totaliser, whether
the highest decimal place of the multiplier has
been considered negatively or positively in the
machine.

Also calculeting machines are kmown which
are provided with a row of multiplier keys “0”—9"
and in which these keys, for the purpose of short-
cut multiplication, are divided Info two groups,
one of which, the group “6”-“9”, is connected
with a mechanism which initiates negative or
minus revolutions corresponding to the supple-
ment of the key value. However, in these ma-
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chines it is necessary to begin with the setting up
of the highest decimal place of the multiplier and
therefore a preliminary setting of the carriage is
necegsary. This preliminary setting is not only
troublesome but, also, often causes calculating
errors through carelessness of the operator.

An object of the invention is to provide a set-
ting member provided with shoulders or abut-
ments which control the revolutions of the calcu-
lating machine shaft and such setting member
being shifted stepwise, and the multiplier keys
cooperating therewith. According to the Inven-
tion the setting member abutments cooperating
with the keys “6”—“9” are made so that they al-
low two shift advances more than the supplement
of the key value, of which one advance 1s em-
poyed in the usual manner to shift the calculat-
ing carriage into the next higher decimsal place
and the other serves for a plus rotation in such
next higher decimal place, In this manner a con-
structively simple shift drive is provided in which
all necessary actuations are initlated from a sin-
gle setting member. As the setting member serves
at the same time as a key check the result is
that all keys can be checked until the move-
ments initiated by the preceding key depression
are completely terminated.

In accordance with the invention the complete
totaliser must be in the range of the tens carry-
ing-over mechanism provided by the machine or
the totaliser must itself be provided with such a
mechapism extending entirely therethrough. If
these constructions are absent in the machine, it
is preferable to provide am arrangement which,
when the machine is set for negative or subtrac-
tive multiplication wil]l release a correcting mem-
ber so that on the tens carry-over into the highest
acting operative dial it will move into the path
of the gears connected with the dials and on the
following carriage shift will cause the necessary
rectifying movement. It is thus possible, to pro-
vide the arrangement of the present invention
on calculating machines in which the calcuiat-
ing mechanism on the carriage has no tens carry-
ing-over mechanism extending entirely there-
through and in which the carriage extends be-
yvond the calculating machine frame proper.

It is an object of the invention to provide
means whereby the key “0” of the multiplier
keys may act through a rod device directly on the
rod mechanism controlling the carriage shift. In
this manner it is possible, by a single, long-con-
tinued pressure on the “0” key, to make & number
of successive shifts of the carriage uninterrupted-
ly, which may be suitable for example when the
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multiplier has a number of zeros In adjacent deci-
mal positions.

A further object is to provide a key stop for
the multiplier key bank “6”-"“9", which I carried
into operative position when the highest decimal
position of the revolutlions counter is shifted oppo-
slte the lowest decimal position of the calculating
mechanism, or when the carrlage reaches lis
extreme right position. Errors in calculation
caused by depression of one of the keys the value
of which has already been supplementarlly con-
sidered, are thereby prevented.

A further object is to provide means whereby
after a key has been pressed in the last or high-
est position of the revolutlons counter, in order
to prevent errors by additional unintentional
pressure on the multiplier keys, a check member
is coordinated wlth the multiplier keys which pre-
vents further depression of these keys, when the
carriage 1s In its extreme right end position.

‘With these and other objects in view which will
become apparent from the detailed description
below, the Invention is shown In the drawings in
which:

Fig. 1 is a plan view of & Thomas calculating
machine having the arrangement of the present
invention.

Plg. 2 is a partial vertical cross section on
line JI—1I of Fig. 1.

Flg. 24 i1s a continuation to the right of Fig. 2.

Fig. 3 1s a partial lateral elevatlion viewed in
the direciion of the arrow a in Flg. 1 with the
slde plate removed.

Fig. 4 s a similar view to Fig. 3 showing thc
elements in a different operative position and
with certain elements removed for greater clarity.

Fig. 5 Is also a slmilar view to Fig. 3 showing
the elements in & still different operative position
and with certaln parts omitted for greater clarity.

Fig. 6 is still another view similar to Fg. 3
with certein elements omitted to show the parts
in a still further operative position

Fig. 7 15 & slde elevational view showing the
means for shifting the setting member operated
from the main calculating shaft.

Fig. B Is a slde elevational view showing par-
ticularly the setting member and certain elements
cooperating therewith.

Pig. 9 is a slde elevational view of the setting
member and various elements cooperating there-
with in another operating position.

Fig. 10 1s a similar view to Fig. 9 with certain
portions omitted illustrating the parts in a dif-
ferent operative positlon.

Fig. 11 is a detalled view of certain elemehts
shown In Fig. 9 with the parts In a different
operative position.

Fig. 12 1s a vertical cross sectional view on the
section line XIT—XII of Fig. 3 looking In the di-
rection of the arrows.

Fig. 13 is a vlew similar to Fig. 12 with the
parts In a dlfferent operative position.

Fig. 14 is a vertical cross sectlonal view on the
gection line XIV—XIV of Pig. 3 looking in the
direction of the arrows.

Fig. 15 is a cross sectlonal view on the section
line XV—XYV of Fig. 3.

Fig. 18 shows a portion of Fg. 3 with the parts
In a different operative position.

Fig. 17 shows a portion of Flg. 3A with the
parts In a different operatlve position.

Fig. 18 Is a partial rear elevational view look-
Ing In the direction of the arrow b in Fig. 2.

Fig. 19 is a partial lateral elevation viewed
in the direction of the arrows ¢ in Flg, ! with
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the side plate removed and parts broken away
for greater clariy.

Fig. 19A is a continuation of Flg. 19 to the
right.

Fig. 20 shows a portion of Figs. 19 and IBA
with the parts in a different operatlve position.

Figs. 21 and 22 are detailed showings of por-
tions of Fig. 3.

I'ig. 23 is g partial plan view of a calculating
machine in which the carrlage projects at one
end beyond the machine frame.

Fig. 24 is a partial lateral elevation viewed in
the direction of the arrow d in Fig. 23 with parts
broken away.

Fig. 25 is a partial plan view looking in the
direction of the arrow e in Fig. 24 with the cover
and the carrlage removed for greater clarity.

Fig. 26 is a view similar to Fig. 24 with {he
parts in a diffierent operative position.

Flg. 27 is s partial plan view of Fig. 26 with
the cover and carriage removed.

Flg. 28 Is also a partla]l plan view of Fig. 26
with the cover and carriage removed showing the
parts in a different position.

Fig. 29 Is a partial cross sectlonal view on sec-
tion line XXTX—XXIX of Fig. 23.

The calculating machine shown is driven by
an electric motor and t designates the keyboard
on which the multiplicand is set up in muitiply-
Ing operations. The carriage 2 mounted slidably
on the machine frame carries the revolutions
counter 3 and the totaliser 4. § designates the
two carriage shift keys. The clearing key is shown
at 6, the quotlent and division shift lever at 1, the
addition key at 8 and the subtraction key at 9.

General features of caleulafing machine

Ag shown In Figs. 1, 2 and 24, the keys 8 and
8 are mounted on the parallel adjacent levers 10
and If, respectively. These levers are plvoted at
I2 on the machine frame wall 14 and are each
subject to the action of a spring (3, which hold
the levers in the position shown in Fig. 2. At-
tached to the lever {0 is & pin 1§ which extends
within range of a lever (8. The latter Is at-
tached to a shaft 17 which is rotatably journalled
in the machine frame.

Provided on the lever (0 is also a pin 8 which
extends within range of the movement of an iri-
clined surface 20 provided on a bar 22. A similar
pin 19 is attached to the lever |1 and extends into
the path of movement of the Inclined surface 21
also provided on the bar 22. A slot 24 is pro-
vided In the bar 22 and a pin 23 provided on the
machine frame extends therethrough. The other
end of the bar 22 engages by means of a pin 2%
with a lever described hereinafter.

An upwardly extending member 22’ of the bar
22 is connected by a pin 26 with & lever 271 which
is Journalled in the machine frame at 28. At-
tached to the lever 27 is another lever 28 which
carries a pin 30 which engages in the slot 31 of &
lever 32, Lever 32 is pivoted at 33 to a plate 34
which is journalled by means of a pin 36 on the
frame 4. Plate 34 1s provided with s cam roller
38 which cooperates with a cam 38 mounted on
the maln calculating shaft 3Y. The cam 38 is
circular and is provided with a recess 88’ (see also
Fig. 9, in which the cam roller 36 seats when
shaft 37 15 inoperative.

When the shaft 31 operates the plate 34,
through the cam 38, is rocked against the trac-
tion of the spring 34’ engaged therewith into the
position shown in Fig. 17 by dot and dash lnes
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The lever 32 thereby moves in the direction of the
arrow in Pig. 2.

The lever 32 is provided with two shoulders 32’
and 32''. According to the dlrection {n which
the lever 32 is rocked about the pivot 33 by the
rod mechanism 22—30, one or the other of these
shoulders will contact with one of the pins 39’
or 3%9’. These pins are on g plate 39 mounted
on a shaft 40. The latter 1s journalled in the two
frame walls and provided with two upwardly ex-
tending pins 41 which engage at their free ends
in two corresponding openings provided in a bar
42. The bar 42 is slidable transversely to its lon-
gitudinal axis in the machine frame.

The bar 42 engages in the annular recesses 46
of the mountings 4T which carry the bevel gears
48 and 49 at both sildes and the mountings are
longitudinally slidably but non-rotatably mounted
on the square shafts $0.

Attached to each shaft 50 is & check disc 5§ (see
Pig. 20} the periphery of which is provided with
ten circular recesses §51’. Connected with each
disc 51 is a spur gear 52, each provided with ten
teeth, With each shaft 50 there is coordinated
a similar square shaft 53. on which a mounting
54 is non-rotatably but axially slidably mounted.
This mounting 54 is provided with a check seg-
ment which, when the mounting is in the Inoper-
ative or starting position. checks the coordinated
disc BI.

Also mounted on the mounting 54 is a tooth
96 which, when the corresponding housing is
moved backwardly. that Is, to the left aceording
to Fig. 25. 15 carrled into the plane of the gear 52,

The movement of the individual mountings is 45

effected by special fingers, which are actuated by
the shift teeth 66 of the totaliser dials 83 provided
in the carrlage 2. These fingers are omitted so
as not to confuse the drawing.

Mounted on each shaft 53 is a stepped roller
57, usual with Thomas machines, and bevel gear
58 (see also Fig, 19). The bhevel gears 58 are
driven by means of the bevel gears 59 on the main
caleulating shaft 31, Cooperating with the
stepped rollers are the gears 60, mounted axially
slidable but non-rotatably on the shafts 50, and
the adjustment or setting of the gears 80 depends
on the key depressed in the coordinated key
hank 45.

The gears 60, one of which is ceordinated with
cach key bank 45, according fo Lhe exemplary
construction showm, are set in the following
manner. Each key bank 45 contains nine key
stems 100, which carry the keys “17-9.” Jour-
nalled on the stems 100 (which are held in the
initial position by springs not shown on the draw-
ing) are the rollers 101 which extend into the
plane of a kar 102, The later is pivoted at 103
and 104 to two levers (05 and 186 respectively.
Lever 105 is journalled ai 107 and lever 106 at
108 on the wall of the key bank.

Engaged with a lever arm 199 provided on lever
105 is a traction spring |18 which tends to apply
the lever i85 and lever arm 109 sgainst a stop
pin (11, Lever arm 139 cooperates with a roller
i12 carried by a downward extension {13 of a
bar 114. Bar (i4 is slidably gulded along the kKey
bank frame, and is engaged bv a traction spring
1{5 which tends to hold thie bar 114 in the initial
position according to Fig. 19. ‘The bar 114 is pro-
vided with a rack {(6 which engages a gear 118
carrying & number dial tiT. A downwardly ex-
tending extension {19 prcvided at one end of bar
114 1s bifurcated and engages the gear 80,
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Ogrperalion of cgleulating machine

The operatian of this arrangement is as fol-
lows.

When, in the coordinated key bank, the key “¢”
is depressed, for example, the coordinated gear
60 is moved to the left as shown In Figs. 19 and
194, by the rod mechanism §02—I118, so that
the gear 60 1s moved opposite that portton of the
stepped roller 51 on which there are four teeth.
In & complete revolution of the maln calculating
shaft 87, during which the shafts §3 each de-
scribe a complete revolution, through the coor-
dinated stepped roller the corresponding gear 60
as well as the shaft 50 carrying it, is rotated, for
4/10 revolution, corresponding to the four teeth
entering Into the operation on the stepped roller.

According to the position of the coordinated
gear mounting 41, either the bevel gear 46 or the
bevel gear 49 engages with the corresponding
totaliser bhevel gear 61. Each of the totaliser sight
openings 62 provided in the carriage 2 has coor-
dinated with it a number dial 63 attached to
the shaft 64. The latter Is journalled in the car-
riage 2 and, in addition to the bevel gear 6I,
carries the shift tooth 86 which, when the number
dial is turned from “9” to “0,” actuates a pawl
which, in its turn, acts on the drive of the mount-
ings 41.

Accordingly as the gear 49 or the gear 48 Is
engaged with the gear 81, the number dial 83 is
rotated in the positive or negative direction, that
is, when the shaft 50 is turned for a 4/10 revo-
lution the number dial, for example, showing &
“a,” Is either set forward to *6” or back to “8.”
The meshing of the bevel gear 48 or 48 with the
gear B! depends on the position of the lever 32.
for in the rocking movement of the plate 34, 1f the
lever 32 is in the upper end position as shown
in Fig. 2, the plate 39 and the shaft 40 are rocked
clockwise, while if the lever 32 is In the lower
end position (as shown In Fig. 17), the plate 3§
and the shaft 40 are rocked counterclockwise.

Shifting mechanism for revolutions counter

A very similar mechanism is provided for the
revolutions counter mechanism 3. Coordinated
with each sight opening 120 of this latter mecha-
nism is & number dial 121 which is attached on
a shaft 122 journalled in the carriage 2. Shaft,
122 also carries a shift tooth 128 for the tens
transfer snd a bevel gear 124, with which latter
the gear mountings 25 are coordinated, which
are mounted non-rotatably but longitudinally
slidably on the square shafts 126 extending co-
axially with the shafts 50. Each mounting (25
is provided with a pair of bevel gears 121 and
128,

Engaged in the annular grooves 129 of the gear
mountings 12§, s the common bar 180 which Is
mounted on the machine frame and is slidable
trangversely to the longitudinal axis thereof. The
bar 180 is shifted by means of two ping (32 on
the shaft 131 which engage in corresponding
boeres in the har 130.

Affixed to one end of the shaft 131 is a plate 133
provided with the pins {84 and 135, with which
the shoulders 136 and (37 of a lever 138 co-
operate. Lever 138 is journalled together with
the Iever 32, at 338, on the plate 34. The lever (38
is pivoted by the lever (39 which engages there-
with by means of a pin 146 disposed in a slot 141
provided in the lever 138. Lever i38 !5 jour-
nalled at 142 in the machine frame and connected
with another lever 143. The laiter is connected
by a link #44 with a double armed lever 45,
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which Is journalled at {46 In the machine frame,
At the ends of the lever (48, ping 14T are pro-
vided which engage thé slots 149 of a rocking
plate (50. The rocking plate {60 is pivoted at
151 to the bar 22.

‘Through the elements 139—1(50 above described,
the rocking movement of the lever 138 is simul-
taneously combhined with the rocking movement
of the lever 32, The movements of the levers 32
and {38 relative to each other can be reversed
by means of the reversing members |45—(50.

Means controlling carriage shift mechanism

The two carriage shift keys § are mounted on
two adjacent levers 152 and 133 which are oscil-
latably mounted on the pins 154 attached to
the machine frame. A traction spring 185, which
tends to hold the lever 152 In the position shown
in Pig. 2, engages the lever 152 of the key 5,
which initlates the movement of the carriage to
the right.

A plate 156 i{s also mounted rotatably on the
pin 154 and this plate carries a pin {67 which ex-
tends Into the path of movement of the lever
152, By means of a pressure spring 159 acting
on an extension 138 of the plate 188, the plate 158
is urged to the position shown In Fig. 2. On
depressing the corresponding carriage shift key
5, the plate 156 is rocked In the direction of
the arrow shown iIn Flg. 2, so that the detent
shoulder 180 of the plate 158 releases the square
pin 161 on the lever 1682,

Lever 162, journalled at 183 in the frame wall
14, can thereby rock downwardly under the ac-
tion of the strong traction spring 164. A pin
165, attached to a lever 166, engages under the
lever i62. lever 188 is carried by the shaft 167
journalled in the wall 14, to which shaft 16T the
lever 168 is affixed. This pair of levers 186 and
168 is rocked by the action of the spring (84
into the position shown in Fig, 9, and a pin 169
attached to the end of the lever |88 moves in the
oblong slot 170 of a thrust rod 1T, In this rock-
ing movement of the pair of levers 168 and 168,
the end of the lever t§8 contacts with the lever
16 and rocks it to the dot and dash position
shown in Fig. 19A, and the machine is set in
operation by means of shaft 17,

A palr of levers 174 (see also Fig. 9) are jour-
nalled at 172 and at 1713 on the lever 162.
Through the action of the spring 115 engaged
therewith, these levers are applled agalnst a pin
178 affixed to lever 162. The ends of levers T4
receive the projecting extension 117 of a bar 178
between them. 'The bar |18 has a slot 179
through which a pin 180 attached to the lever 162
extends. 'The other end of the bar {s pivoted to
a slidable bar 162 by means of a pivot pin 181.
The ghift of the carriage is controlled by the
movement of the bar 162.

Carriage shift mechanism

The following means serve for the shifting of
ithe carriage. A spur gear 183 (see Fig. 18)
meshing with a spur gear 184 of equal dimen-
sions is affixed at the end of the shaft 538 at the
extreme rieht as shown in PFig. 1, and this shaft
is extended almost to the rear wall of the cal-
culating machine. The spur gear 164 is fixed to

a shaft 185 Journalled in the machine frame and -

the shaft 1656 has fixed thereto a clutch element
166. Slidably mounted on the shaft 185 is a
spur gear |81 which is connected with the co-
operating clutch element 168, The spur gear
181 is provided with an annular groove in which
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the bifurcated end §89 of a plate 190 engages.
The plate {90 is mounted on the slidable bar 162.
The spur gear 871 meshes with a spur gear 191
which in turn meshes with another spur gear
192 which is journalled on a pivot pin 193 at-
tached to the machine frame, The spur gear
192 is provided with two diametrically opposed
pins 194 which cooperate with the shift slots 95
of a bar 196 connected to carrlage 2.

If, through the fraction of the spring 164, the
lever 162 is rocked into the position of Fig. 9
then, through the action of one of the levers 114,
ithe bar 118 is drawn to the left, from the posi-
tion shown in Fig. 2, so that the plate 190 is
carried to the dotted line position shown 1n Fig.
2, and the two clutch elements 186 and (89 inter-
engage. The drive motor being set in operation
simultaneously, the gear 183 is rotated in the di-
rection of the arrow in Fig. 18, and, through the
intermeshing gears (84, 18T and 191, the gear
192 is rotated in the direction of the arrow in
Fig. 18. The rotation of the gear 192 shifts the
carriage 2 in the direction of the arrow in Fig.
18, which constitutes an advance to the right for
one decimal position with respect to Fig. 1.

The drive control mechanism

The driving means are controlled as follows.
Affixed to the shaft (T, at the left side of the
machine as shown in Pig. 1 is & lever 483 (see
Figs. 19 and 19A) to which is engaged a traction
spring 484 which tends to retain the lever 483
in the full line position shown in Pig. 19A, Piv-
oted to the free end of the lever 493, at 495, is
one end of a bar 496, which Is connected at the
other end, by means of the pivot pin 197, with a
bell crank lever 198, which is oscillatably jour-
nalled on the pin 199 fixed to the wall 48.

Attached to the free end of the lever 196 is a
pin 200 contacting one end of a double armed
lever 201, which latter is pivoted at 202 on an-
other lever 208 which in turn is journalled by
means of the pivot pin 204 to the wall 43. A
traction spring 208 engages the free end of the
Jever 201 and tends to apply the other end of the
lever 201 against the pin 200, A pin 206, on &
lever 207, engagcs under the lever 201. TL.ever
201 is osclllatably journalled by means of a pin
208 in the wall 43 and is subject to the action of
a traction spring 209 which tends to rock the
lever 287 upwardly.

Lever 207 is also provided with an abutment
210 which serves as a lock for a shoulder-like
extension 21l provided on g lever 212 mounted

; on the shaft 23 journalled in the wall 43. The

other levers 214 and 215 are also attached to
the shaft 213. Engaged with the lever 215 is a
traction spring 216 which tends to rotate these
three layers clockwise as shown in Fig. 19, At-
tached to the end of the lever 214 and insulated
therefrom is the contact member 217 which, when
the lever is swung, bridges the contacts formed
by the contact springs 216 and 219 in the clreutt
of an electric motor 44.

A projection 220 of the lever 115 extends into
the path of movement of the coupling member
221, which is pivoted by means of the pivot pin
222 on 8 disc 228 attached to the main drive shaft
85. A pressure spring 224 engaged with the
member 221 tends to press the friction surface
225 of such member into the wedge-shaped
groove 226 of a collar 227 provided on a sSpur gear
228. Through the coupling 221 the shaft 65 is

always stopped in a certain predetermined
position.
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Affized to the shaft 66 is & cam 228 with which
a roller 230 journalled on the lever 203 cooper-
ates. A tractlon spring 231 connected to the
lever 203 holds the roller 230 engaged with the
cam 229. It is to he noted that the extenslon
211 also extends into the plane of the lever 201
which 1s provided with a locking shoulder 232
cooperating therewith.

The spur gear 228 is freely rotatable on the
shaft 65 and carries the collar 227, A spur gear
233 which is fixed on the shaft 234 journalled
in the machine frame meshes with the spur gear
228. shaft 234 carries a belt pulley 235 which
is connected by a drive belt with the pulley 237
on the motor shaift.

Multiplier key mechanism

Coordinated with the calculating machine
above set forth are the multiplier setting keys
238 which, as shown particularly In Fig. 1, are
arranged in two parallel adjacent rows.
key 238 with the exception of the “0” key is
mounted on a key stem 239. The stem 239" of the
“0” key has a somewhat different form than the

other stems (see particularly Figs. 3, 12 and 13). .
The upper ends of the stems 239 and 239’ are.

guided in the guide slots provided in a plate 240.
The lower ends of the stems are guided in cor-
respondingly shaped slots in a plate 241 which
is disposed parallel to the plate 240. The plates

-l
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Each . .

J0

240 and 241 are connected together by the blocks . .

242 which are attached to a vertical plate 243
which In turn, as shown in Fig. 1, is supported
by the two arms 244 on the machine frame.

The stems 239 and 239" are provided with lateral »

extensions 2495, against the lower edges of which
bear the upper ends of the pressure springs 248,
The springs 248 are carrled by the stems, and at
their lower ends bear against the gulde plate 241.

Disposed below the key stems 239 of the keys
“1”-“5" is a bar 247 which is carried by the two
links 248. The lower ends of the stems 239 of
the keys “6”-"“9” have coordinated therewith a
corresponding bar 249 carrled by the links 250.
The stem 239’ of the “0” key s provided with a
recess 261 of such shape that when this key is
depressed, the stemn 238 freely passes the bar
249. The link members 250 and 248 are mounted
oscillatably, at 252, on the lower guide plate 241.

The selling member and cooperatling parts

Between the two rows of key stems a square
cross-sectional tube 2523 is longltudinally slidably
disposed, and Is gulded between the blocks 242.

The tube is provided with recesses 254 which align ;;

with the key siems when the tube 253 is in the
position shown in Fig. 3, so that the extensions
245 of the stems 238 and 239’ may pass freely into
the Interior of the tube.

'The tube is, also, provided on both sides with
window-like recesses, of which the recesses 235
coordinated with the “5” and “6” keys have a
width in the direction In which the tube moves, to
accommodate six separate shift movements of
the tube. The recesses 268 coordinated with the
keys “4” and “7” have a width which accommo-
dates five seperate shift movements of the tube
253. The widths of the window-like recesses 257
coordinated with the keys “3” and “8” correspond
to four shift movements, and those of the recesses

- 259 coordinated with the keys “2" and “9” corre-
spond to three shift movements. The recess 258
coordinate with the stem 239’ extends to the
window-lke recess 258 on the correspond-

ing slde, while the recess 260 coordinated with
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the key “1” has a width extending longitudinally
of the tube 253 which corresponds to two shift
movements of the tube 253,

Attached at the right end of tube 253 is a pin
261, as shown In Figs. 3 and 4, with which a trac-
tion spring 262 is connected. The traction spring
13 connected at the other end, at 263, to the ma-
chine frame, and urges the tube 253 in the direc-
tion of the arrow in Fig. 3.

In the initial position shown in Fig. 3, the tube
is held by a pivoted lockirg lever 264 which is
journalled In the bearing block 266 extending
downwardly from the tube 263 and, through a
torsion spring 268, the lever 264 is given a ten-
dency to swing upwardly. The front and free
end of the locking lever is applied agrinst an
abutment 267 provided on the plate 241 forming
the termingl] of a groove 268 (see Fig. 15) pro-
vided in the plate 241. Attached to the tube 258
is a rack 268 which extends downwardly through
the slot 268 of the plate 241 and meshes with a
spur gear 270. The latter i1s journalled on a
spindle 271 fixed to the frame plate 243 and con-
nected by a tubular housing 272 wlth a ratchet
wheel 273.

Provided on one side of the ratchet wheel 2713 is
& pin 214 with which an extension 278 provided
on a lever 219 cooperates. Lever 215 Is oscil-
latably Journalled at 277 on the plate 243 and is
provided with another extension 278 in which a
Vv-shaped recess is provided with which the cor-
respondingly formed end 278 of a double armed
lever 280 engages. The lever 280 is fournalled on
a pin 284 Axed to the frame plate 243. Connect-
ed to the lower end of the lever 215 is a traction
spring 283 which has its other end comnected at
282 to the frame plate, and which tends to rock
the lever 218 clockwise as seen in Fig. 3. The le-
ver Is, however, held in the checked position
shown In Fig. 3 by the cooperation of the lever
end 279 and the extension 278. Also attached to
the lever 275 is a pin 284 which passes through a
recess 285 of the frame plate 243 and to which
one end of a bar 28§ is pivoted. Bar 286 has &
slot-like recess 287 through which a pin 288 at-
tached to frame plate 243 passes. An extension
289 s provided on the bar 288 and projects up-
wardly s0 as to come within the path of move-
ment of a pin 290 provided on the lever 16, -

A traction spring 292, connected at 291 to the
frame Dlate, and connected to the lever 280 tends
to swing it in the direction of the arrow in PFlg, 3.
A double armed lever 293 Is journalied at 294 on
a downward extension of the lever 280-and has a
hook-llke form on its upwardly extending arm
288. A traction spring 286 is connected to the
arm 2956 and is connected at 297 to the lever 280
and urges the lever 293 against a stop 298 pro-
vided on the lever 280,

Fixed on the gulde plate 241 is a bearing block
299 which carries the pivot pin 380 for e lever 301,
the free end of the latter being provided with a
pin 302 which extends below both of the bars 247
and 249 (see Fig. 14). A spring 303 1s connected
at one end to the lever 301 and at the other end
Is connected to the plate 241, and tends to hold
the lever 381 in the Initial position shown in Fig.
3. Journalled on the lever 381 by means of the
plvot 304 is a pawl plate 305 to which is connected
one end of a traction spring 306 while the other
end Is attached to the lever 301, and which tends
to apply the right-angularly bent end 807 of the
pawl plate against the upper edge of the lever 301
50 that the upwardly extending, hook-shaped end
308 of the pawl plate 306 extends within range of
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the hook-like extension 309 provided on the lever
284,

An angular bar 312 has a slot 313, through
which a pin 3i4 attached to the frame plate 243
passes and is connected to the bar 249 which, like
the bar 247, 1s held in its initial position by the
springs 310. A corresponding bar 3i5 is pivoted
to the bar 24T and also has a slotted end engag-
ing the pin 314. Fixed to the bar 312 is a pIn 36
with which the obllquely cxtending surface 317
of & lever 318 cooperates.

Lever 318 is connected by a tubular housing 319
with a lever 320 whose obliquely extending sur-
face 321 cooperates with & pin 322 corresponding
to the pin 3186, and attached to the bar 315. The
housing 319 is fixed on a shaft 319" journalled in
the frame plate 243, and this shaft also carries
the lever 323, to the end of which, by means of
the pin 324, is pivoted a plate 325 which is pro-
vided &t its free end with two oppositely extend-
ing recesses 326 and 32T which have V-shaped
guiding margins (see Fig. 2A).

The plate 325 is provided with a slot 328 in
which a pin 329 engages. The latter is disposed
slidably in a slot 330 with the cooperation of a
drag spring (not shown), and the slot 330 is pro-
vided In a frame plate 331. If the plate 325 is in
the position shown in Fig. 2A the recess 326 en-
gages over a pin 332 which, together with another
pin 333, is attached to the plate 334, Plate 334
is mounted on a shaft 335 Journalled in the wall
14 and the shaft 335 also carries a lever 333. The
bifurcated end 33T of the lever 338 engapges the
Fin 25 on the end of the bar 22.

Journalled oscillatably on the pin 281, in addi- .

tion to the lever 280, are two other three-armed
levers 338 and 339, of substantially the same form.
Attached to the arm 340 of the lever 338 is a pin
341 which extends Into the plane of movement
of the bar 249, while the arm 340 of the lever
339 carries a pin 342 which extends into the plane
of movement of the bar 247. A bell crank pawl
lever 344 is pivoted at 345 to each arm 343 of the
levers 338 and 339 and the hook-shaped upper
ends 346 cooperate with a pin 347. The free end
of each pawl level 344 is provided with & pin 346
against which the torsion springs 349 are applied
and which tend to rock the pawl levers in the
direction of the arrow In Fig. 3.

In the inoperative position, the arms 343 of the
levers 338 and 339 are applied against a pin 350
attached to the frame plate 243.

Lever 338 carries an upwardly directed arm 351,
while the lever 339 has & corresponding upwardly
directed arm 352, The levers 338 and 339, which
are substantially of the same form, differ, as
shown particularly in Fig, 3, only in that the arm
251, as compared with the arm 352, projects fur-
ther to the left, for the distance of & shift move-
ment, and both arms project Into the movement
plane of the rack 269 attached to the shift tube
253.

The pin 34T cooperating with the pawl levers
344 is attached, right angularly projecting, to the
end of a lever 353 and passes through & rectangu-
lar recess 354 of the plate 243. Lever 358, whose
projecting shoulder 356 cooperates with an abut-
ment pin 356 attached to the plate 243, is pivoted
at 357 to the upwardly directed arm 358 of a three-
armed lever 350, 359, 360, which is journalled by
means of the pin 381 oscillatably on the plate
243, See Flgs. 2, 8 and 9. The second arm 359
of this lever extends into the movement plane of
a pin 362 which 15 provided on the lever 363. The
" laver 363 is fixed on a shaft 364 jourhalled in the

[

10

15

25

30

60

70

75

282,682

machine frame and which carries another lever
365, at the end of which latter lever 365 there Is
a pin 368 which passes through a slot 361 at the
end of a bar 388. The bar 388 engages the plate
158 by means of the pivot pin 389, Pivoted to the
third arm 380 of the three-armed lever 356—380,
at 371, is another lever 3710, with which there is
engaged g torsion spring 372 which tends to force
the inclined end of the lever 310 against a pin
313 provided on the frame plate 243.

Lever 370 is provided with a finger-like exten-
sion 374 which cooperates with a finger-like ex-
tension 8T8 which is connected with the down-
wardly extending lever $23.

The end of the lever arm 358 extends within
the operative plane of a chisel-like extension 37T
provided on a bar 376, which latter is guided slid-
ably on the two pins 378 attached to the frame
plate 243 and which pass through two elongated
slots 379 in the bar 316. The bar 376 is provided
with a downwardly directed extension 3768’ (Fig
7) which extends into the movement plane eof a
pin 380 attached to the thrust rod (Tl which
latter, by means of a bearing eyelet 381, encom-
passes an eccentric 382 which is attached to the
main drive shaft 65 journsalled in the machine
frame. As shown in Fig. 2 a spur genr 383 is at-
tached on the shaft 6§ and meshes with the spur
gear 384 attached on the main esleulating
shaft 37.

Totaliser and revolutions counler disconnecting
means

The cam 36 {s mounted freely rotatable on the
shaft 37 and Is provided with a coupling pawl
385 which is pivoted at 386 on the disc 36. En-
gaged with one end of the jawl 385 is a leaf spring
381, attached to disc 38, which tends to force
the shoulder-like projecting end 388 into a recess
389 of a drive dlsc 390, which s rigidly connected
with the main calculating shaft 31,

Coordinated with the pawl 386 is a roller 381
which 18 journsalled on the upwardly extending
end of a double armed lever 392, which is oscil-
latably attached to the machine frame by means
of the pivot 393. The lower end 394 of the lever
392 extends into the movement plane of & shoul-
der-like extension 385 provided on the end of a
bhar 386, which has an oblong opening 387 through
which a pin 398 attached to the frame wall ex-
tends. The other end of the har 396 is pivoted
to the pin 169.

Ratchel shifling means

A traction spring 401, fastened at one end to
the plate 243 and at the other end to the bar 376
at 400, tends to apply the extension 316° conh-
stantly against the pin 380 (Fig. 7)., A shift
pawl lever 403 is journalled on the bar 318 by
means of the pivot 492 and 1s provided with a
shift tooth 404 extending through a correspond-
ing opening provided in the frame plate 243 en-
gaging in the corresponding denture of the ratchet
wheel 273. A spring 403' engaged with pawl 483
tends to apply it against a pin 403" attached to
the bar 376 (Fig. 7).

Multipter keys stop means

As shiown in Figs. 12, 13, 14 and 21, there Is
coordinated with the key row “6”—0" a stop bar
405 having oblong openings 406 in which the
pins 407, serving as guides, engage, Connected
to the bar 405, at 408, is a traction spring 489
which is connected at its other end to the pin
410 on the guide plate 241. This spring urges
the stop bar 405 in the direction of the arrow in
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Fig. 21. In the position of the bar 4035 shown in
full lines i Fig. 21, the recesses 41{ provided in
the stop bar are opposite the key stems 239 and
239’ go that on pressing the keys the correspond-
ing lateral extensions 245 can enter Into the re-
cesses,

The bar 405 is provided with a pin 412 which
engages in an oblong openlng 413 provided at one
end of an actuating bar 414, The latier is con-
nected at its angularly bent-down end 4185, by
means of & plvot 416, with one end of an angle
lever 411 which is pivotally mounted on the ma-
chine frame at 4i8. The free, upwardly bent end
419 of the lever 411 extends into the movement
plane of & stop bar 420 aftached to the car-
riaze 2.

The rectangularly bent end 421 of an exten-
sion 422 directed at right angles to the plane
of the frame plate 243, is coordinated with the
key stem 239’. The extension 422 is carrled by
a lever 428 which Is journalled on the pivot 424
provided on the frame plate 243, Connected with
the lever 423 is another lever 425 at the end of
which a pln 426 is attached. The pin 426 ex-
tends through a recess 427 (Fig. 3) provided in
the frame plate within range of the upper end
of an angle lever 428 which Is journalled at 429
on the plate 243, The free end of the angle lever
428 engages over the pin 362 on lever 363.

In order that both bars 24T and 249 cannot
be depressed simtltaneously by the keys the lock
plate 430 is provided which is journalled by means
of the pivot 431 on a downwardly extending flap
432 attached to the gulde plate 241,

It Is also to be noted that a pin 433 (Fig. 9 is
attached to the arm 359 of the triple-armed
lever 338, 359, 380 and such pin extends through
a recess 434 (Flg. 4) of the plate 243 to cooperate
with the downwardly extending bent end of the
lever 283.

Operation

The operation of the machine is explained with
reference to the following calculation: 45X703.
The “5” of the key bank farthest at the right is
first set up In the keyboard, and the “4” In the
next adjacent key bank. The result thereof 1s,
In known manner, that the gear 60 coordinated
with the extreme right key key bank iIs moved
on its shaft so that 1t comes into position oppo-
site that part of the cocoperating stepped roller
61 which has five teeth. The gear 80 coordinated
with the second key bank is, on the other hand,
moved on its shaft B0 so that it comes opposite
that part of its cooperating roller 5T which has
four teeth. It is also to be noted that the parts
are at first in the basic position shown in Figs.
2, 24, 19 and 19A.

After the multlplicand has been set up on the
keyboard in the manner described, the multiplier
can be set up by means of the keys 238, heginning
with the lowest declmal positlon. Thus the “3",
thereafter the “0” and finally the “7” of the
highest decimal posltion is depressed.

Operation upon pressing mulliplier key “3"”

On pressing the multipller key “3” Into the
position shown In Fig. 4, the lower end of its
key stem 238 strikes agalnst the bar 247 and
eartles it, against the actlon of the spring 310,
into the position shown in Fig. 4. In the descent
of the bar 241, the angular bar 315 connected
therewith is moved Into the position shown in
Flg. 4, and its pln 322, contacting with the in-
clined surface 3171 of the lever 320, holds the
latter in the pesition shown in Fig. 4.
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At the same time, the lever 301 is rocked into
the posltion shown in FPig. 4 by the descending
bar 241 striking against the pin 3382, Thereby,
through the cooperation of the hook-shaped end
308 and the extenslon 309, the locking lever 264
is swung downwardly until the front end of the
lever 284 is released from the abutment 287 and
the square tube 253 can then pass Into the posi-
tion shown on Fig. 4.

In accordance with the width of the recess
251 coordinated with the key “3”, the tube 283
can move a distance equal to the left as shown
in Pig. 4. As soon as the lever 301 assumes the
positlon shown in Fig. 4, the lever 293 can rock
into the position shown in Pig. 4, wherein its
hook-shaped arm 2395 engages over the pin 302,
Shortly before the bar 247 attains the end posi-
tlon shown in PFig, 4 {ts right end contacts with
the pin 342 of the lever 339, whereby the latter
is rocked inito the positlon shown in Fig. 4, in
which the pawl 344 pivoted thereto, engages by
its hook-shaped end 348 over the pin 347.

As soon as pressure |s removed from the “3”
key it can return to the Intermediate position
shown In Flg. 5, wherein the lateral extension
245 of 1ts key stem 239 iIs applied against the
upper edge of the tube recess 25T. By the return
of the key stem to the Intermediate position of
Flg. 5, the bar 24T and the lever 301 also rock
bkack into the position of Fig. 5. In dolng so,
however, the lever 301, by means of the pin 302,
carries the lever 293 along upwardly, which in
turn moves the lever 280 into the position of Fig.
5. This releases the extension 278 of the lever
215, which then, under the traction of the spring
283, rocks Into the positlon shown In Fig. 5, and
moves the bar 288 connected with the Jever 215
Into the poszitlon of Fig, 5.

In this movement of the bar 286 1he upwardly
directed extension 289 strikes against the pin
290 on he lever 16 and swings the lever 16 into
the position of Fig. 5. Referring to PFigs. 19 and
19A, this means that the lever 1§ moves from
the base positlon shown in dotted lines into that
shown by dot and dash lines. As the lever 16
{s connected by the shaft |T with the lever 483,
the latter 1s swung into the position shown in
dot and dash lines., This moves the rod 496 and
pivots the lever 198 to the dot and dash line
positions. When the lever 198 1s pivoted, the
lever 201 1s moved by means of the pin 200 into
the position of Fig, 20. This, through the pin
205, results in the slmultaneous rocking of the
lever 207 into the position of Fig. 20.

As soon as the lever 207 reaches the position
of Mg, 20, lts shoulder 210 releases the extension
211, so that the three interconnected levers 212,
214 and 215, under the actlon of the traction
spring 218, rock into the position of Fig, 20. ‘The
contact springs 218 and 219 are thereby bridged
by the contact member 2{7, so that the circult
of the electric motor 44 is closed. The electric
motor then revolves the shaft 234 In the direc-
tion of the arrow in Fig. 19. The projection 220
on the lever 215 has released the coupling mem-
ber 221 at the same time and the disc 223 and
the collar 227 are coupled together with the re-
sult that the shaft 86 is rotated in the direction
of the arrow In Fig, 19.

During the course of the first revolution of
the main shaft 6§68 (see Flg, 7) the pin 280 on
the thrust rod 1Tl contacts with the downwardly
directed extension 378’ of the slidable bar 376,
and such bar is moved agalnst the tractlon of
the gpring 401, in the direction of the arrow in
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Fig. 7. The shift tooth 404 on the har 376 con-
tacts an opposing tooth of the ratchet wheel 2713
and turns it back for one shift movement toward
the initial position. The tube 253 is, therefore,
moved back to the right from the position shown
in Fig. 4 for one shift movement by meabs of the
rack 269 and the gear 270,

During the second half of the first revclution
of the main shaft 65, the thrust rod 171 is car-
ried to the left with respect to Fig. 2, and the
bar 316 also moves back to its initial position.
Inasmuch as the bar 288 is still In the position
of Flg. 5 a{ the end of the first revolution of
the main shaft €5 the motor circuit remains
closed, so that the main shaft passes at once
from the first to the second revolution, During
the second revolution of the main shaft, the
ratchet wheel is moved back for another shift
step. This is repeated twilce more hefore the
machine comes to a standstill,

It is to be noted that after the second shift,
thus during the second revolution of the main
shaft, the tube 283 has been moved back into
the position of Flg. 8, in which position the
right edge ot the rack 269 almost contacts witll
the upwardly directed extension 352 of the lever
339. During the first half of the third revolu-
tion, the bar 378 is moved to the right and through
the shift tooth 404, the ratchet wheel 213 Is
shifted back for the third shift movement. Dur-
ing the accompanying shift movement of the
tube 253 the right end of the rack 269 strikes
agalnst the end 352 of the lever 33% and rocks
it into the position shown in Fig. 9, and the

pawl lever 544 on the lever 339 carries the lever .

353 therewith downwardly so that its shoulder
355 is released from the abutment pin 2§56. The
three-armed lever 358, 359, 380 then swings un-
der the traction of its spring 435 and applies
its upper end 436 against the extenslon 3717 of
Lhe bar 376.

Duyring the second half of the third revolution
of the main shaft the bar 378 is moved back to
the initial position of Fig. 2 on the movement
to the left ot the thrust rod (71,
380 rocks Into the position shown by dotted lines
in Fig. 9. The pin 438 on the triple-armed lever
strikes against the angularly bent down lower
end of the lever 293 and the lever 293 is swung
into the positlon shown In Fig. 9. In this posi-
tion, the hook on the arm Z85 releases the pin
802, so that it may move against the bar 247
which s still in the Intermediate position shown
in Fig. 5. In this rocking of the triple-armed

lever 358, 359, 360 into the dotted position of :

Fig. 9, the lever 370 pivoted to the lever arm 360
moves to the dotted position shown In Fig. 9,
and the extension 374 on the lever 370 passes
freely by the extension 315.

In addition, the levers 363 and 385 are rocked
into the position of Flg. 9 in the rocking of the
three-armed lever 358, 3589, 384, since the lever
arm 3859 strikes against the pin 362. In this
rocking movement, by means of the bay 368 the
plate 156 is rocked into the position of Fig. B,
in which its detent shoulder 168 releases the
square pin 1614,

Through the release of the pin 161, the lever
162 may rock into tlie position of Flg. 9, ynder
the traction of the spring 164 engaged there-
with, In this movement of the lever (62, tha
bar 118, by means of one of the levers 114, is
moved to the left from the position shown in
Fig. 2, and the bar 182 with the parts connected
_theretg move Into the dotted position of Fig. 2.

Lever 358, 3589,
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The spur gear (BT is thus moved on the shaft
185 so that the clutch elements {85 and |88 inter-
engage.

At the same time, however, in the rocking of
the lever 62, it strikes against the pin (85, so
that the pair of levers 166 and 168 are rocked
into the position of Fig. 9. In this rocking move-
mept of the levers 166 and 188, the pin 169 on
the lever 168 moves the bar 386 into the posi-
tlon cf Flg. 9, and the shoulder 39% on the bar
296 carries the lever 292 into the position shown
in Pig. 9. The roller 3%1 on the lever 392 therebhy
passes inlo the range of the coupling pawl 385.

If, at the epd of the third revolution of the
main shaft, the end of the coupling pawl 385
comes within the range of the roller 381, the
coupling pawl is swung into the position of Fig. 9,
agalnst the pressure of the spring 387, and the
projecting end 388 on the lever 385 is swung out
of the recess 389 of the drive disc 390.

During the fourth revolution of the main shaft
Lthe cam 38 therefore remains stationary and
the rocking plate 34 and the levers 32 and 138
connected therewith remain in the initial posl-
tion shown in Fig. 2. This means, however, that
during the fourth rotation of the main shaft 85
the bars 42 and (30 are not moved from thelr
inedian position and the gear mountings 4T and
#25 are not moved and remain in neutral posi-
tion. Nevertheless although the gear mountings
4T and 125 are rotated by the main calculating
shaft 37T, there is thus no transfer into the dials
during the fourth revoiution of the main shaft.
On the other hand, by the engagement of the
clutch clements 1848 and (88, the spur gear 187
is set in rotation which, through the Interposed
gear 184, causes a half revolution of the car-
riage shift gear 192, During the fourth revolu-
tion of the main shaft, the carriage ts moved to
the right, from the position shown in Fig. 1,
for one decimal position.

During the first half of the fourth revolution
of the main shaft 65 the ratchet wheel 213 has
been moved by the shift tooth 404 back to the
initial position shown in Fig. 3. In such move-
ment the pin 274 on the ratchet wheel 213 strikes
against the extension 216 of the lever 215 and
swings it back into the initial position shown In
Fig. 3, and the end 279 of the lever 280 moves,
as a support, into the V-shaped recess in the
extension 278 of lever 215. As the lever 275 again
nmoves into the initial position of Pig. 3, the bar
236 is also drawn back into the initial position,
so that its extension 289 releases the pin 290 on
the lever 16.

As the lever 186 is returned through the traction
of the spring 494 to its initial position, then at
the same time, the pin 200 is returned to the In-
itial position shown in Fig. 19 by the bar 498 and
the lever 188. The pin 200 releases the lever 201
which is rocked upwardly counter-clockwise by
the traction of the spring 2058, and the locking
shouider 232 inoves to & position In front of the
extension 211.

Shortly before the termination of the fourth
revolution of the main shaft, the lever 203 1is
swung to the left by means of the cam 229, from
tire positlon shown in Fig. 19 and the shoulder
232 carries along the lever 212 and the levers
214 and 219 connected therewith to the Initial
position shown in Fig. 19. After the passage of
the high peint of the cam 229, the lever 203
swings back to the initial position under the
traction of the spring 231 and the abutinent 210
of the lever 207, which has been released by the
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iever 201, loeks the extension 2fi, so that the
three levers 212, 214 and 215 are held in the in-
tial position shown in Fig. 19,

Thiz, however, means that the circuit for the
electrie motor 344 is broken at the contact springs
218 and 319, and the connection between the disc
223 and the spur gear 228 is Interrupied. As
shown in Fig. 19, the shoulder 220 of the lever
21B has moved into the path of the coupling mem-
ber 221, and the latter has been moved into the
uncoupling positlon against the pressure of the
spring 224, The machine is thus brought to a stop
after the fourth revolution of the main shaft.
The totaliser shows a value ef “135”, while a *3”
appears in the revoluilons counter,

T the last shift movement of the ratchet wheel
213 into the Initial position the tube 253 was also
moved beck to lts Initlal position as shown In
Fig. 3. 1In this positlan, the slot passage 254 of
the eorresponding recess 2587 is In the plane of the
stem 238 of the key “3” s0 thal the stem snaps
back to the imitial position under the aetion of
the spring 246 assoclated therewith. The ma-
ehine 18 thas ready for receiving the next muylti-
plier digit.

It iz to be neoted that durlng the first half of
the fourth revolution of the main shaft, while the
bar 376 is carrled to the right by the thrust red
{11, the extension 317 of the bar strikes agalnst

the upper end 438 of the three-armed lever 350, .

358, 360 and moves It back to the Initial position,
and the shoulder 365 of the lever 353 hooks in be-
hind the abutment pin 856. At the same time the
pin 347 is positioned In front of the pawl lever 344
agein, as shown In Fig. 3.

Operation upon pressing multiplier key “0”

The second, or the tens dlgit of the multiplier
Is then carrled into the machine, by depressing
the multipller key “0”. When this key s de-
pressed there 1s no slmultaneous downward
movement of the coordinated bar 249 because the
key stem 239 1s provided with a recess 281 to
avold this. On pressing thils key, the lever 301
which releases the locking lever 264 1s not carrled
along downwardly therewith. The tube 253 re-
mains In the Initial position,

On the other hand, the key stem 239" sirlkes
the end 421 of the extension 422 of the lever 428,
the levers 423 and 426 are moved to the positions
shown in full Hnes In Fig. 16. Through this move-
ment of the lever 425 the lever 363 is rocked clock-
wise by the pin 426 and the cooperating bell crank
lever 428 as shown in Fig. 16. In this rocking
movement, the plate 186 s carrled by the connect-
ing bar 368 Inte the position of Fig. 9, in which
position the detent shoulder 180 thereon releases
the pin (6]. Through the release of the pin 161,
the lever 162 can likewlse rock to the position of
Fig. 9 which, through the bar 1718, couples the
clutelr elements 188 and 198.

Bimultaneausly with the rocking movement of
the lever 162, the levers 166 and 168 are swung
into the positlon of Fig. 9 and the har 896 15 car-
ri=d inte the posttion shown in Flg. 9. The lever
39¢ is pivoted moving the roller 39 to depress
the end of the pawl 365 to uncouple the end 308
from the recess 388.

Furthermore, as a result of the rocking of the

lever 68, the lever I8 has been moved to the ;

position shown in det and dash linss in Fig, 19
and through the bar 488 and the lever 198 the
electric motor's circuit is closed and the disc 223
and coilar 227 coupled together.

Through the pivoting of the levers 423, 425

o

16

20

40

!

i
b

U

-9

and 420 followlpg the pressure on the multiplier
key “0” the machine is set in operation, but with
the cam 38 disconnected, so that the dialg of the
totaliser and the revolutions counter are not ac-
tuated. Om the contrary, however, on the rota-
tion of the maln calculating shaft 37 apd the
corresponding shaft 53, the carriage 1a shifted ene
decimal place to the right with reference to Fig.
isl;y the coupling of the clutch elements 186 and

If, as in the present case, only a “0’ is to be
transferred then, after & short pressure on such
key, the latier is at once released. After the re-
lease of the “0” key, the traction spring 437 acting
on the angle lever 428 returns the levers 423 and
425 again to the initlal position, s shown by the
dotted lines in Pig. 16. The pin 362 1s also re-
leased, and the stop plate 156 rocks through the
action of the pressure spring 159 into the inter-
mediate position shown in Fig. 9, in which the
plate 156 has its curved part 438 applled agalnst
the pin 61

Slightly after the maln shaft 65 has described
a half revolution the levers 166 and 168 are swung
by the thrust rod 171 to the right, and the pin
185 engaging under the lever 162 swings tha lat-
ter upwardly so that the square pin 61 comes in
front of the shoulder 160 of the lever 186. As
soon &5 this occurs, the plate 156, through the
action cof the spring 159, snaps into the itigl
position as shown in Flg. 2, In which the lever
162 is held, against the traction of spring 164,

When the levers 166 and 166 are rocked into
the initial position of Flg. 2, the lever {6 1s also
released and the lever 488 returns to the initial
position shown by the full lines In Fig. 19A. This
position requires, however, that the pin 200 on
the lever 1498 be in the position shown in full lines
in Fig. 19 with the result that on the termination
of the revolution, the motor current is broken and
the extension 220 which disconnects the clutch
comes into operative position. Thus, after the
carriage hag made & further shift movement to
the right. the machine is brought to a stop, The
i1 of the value “135” In the totallser is thus
moved to a position opposite the extreme right
hand bank of the keyboard.

Operation wpon pressing multiplier key 7"

To eomplete the calculation, It i3 now only
necessary to carry the digit in the hundreds po-
sitlon of the multiplier Into the machine, which
is done by pressing the multipller key *7.” ©On
pressing the “7” key to the lower position shown
in full nes In Fle. 6, the lower end of lts key
stem 239 moves the bhar 248 Into the position
shown In Pig. 6.

As the pin 302 on the lever 301 also engages
under the bar 249, the lever 381 is simultane-
ously rocked agalnst the tractlon of the spring
303 into the position of Fig. 6. The hook shaped
end 308 therefore swings the lever 264 downward-
1y and the front end thereof is released from the
abutment 267. The tube 253, thep moves Into
the position of Flg. 6 vnder the action of the
spring 262.

In this position of the tube, the right edge of
the window-like recess 256 is applled against the
key stemn extension 245 which has been moved
through the slot passage 254 Into the interlor of
the tube. In accordance with the width of the
window-like recess 2568, the tube moves from its
Initial position five shift movements to the left
and the rack 269 cooperating with the gear 2T0
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rotates the ratchet wheel 213 Into the position
shown In Fig. 6.

Through the descent of the bar 248, the bar .

312 pivoted thereto has been moved into the po-
sition of Fig. 6, and the pin 318 on the bar 812,
In cooperation with the surface 317 on the lever
318, has swung the three Interconnected levers
318, 320 and 323 into the position of Fig. 6. In
the rocking movement of the lever 328 from the
dotted llne position Into the full line position,
(see also Fig. 17) the bar 22 moves Into the
position shown in full lines in Fig. 17 through the
action of the elements 325, 332, 834 and 838. The
result of this is that the lever 82 Is rocked down-
wardly by the levers 2T and 29, and the lever 186
is rocked downwardly by the levers 143 and 139,
whereby the lower shoulders 32’ and 188 of the
levers 32 and (38 are positioned In front of the
pins 36’ and 184, Thus, when the cam 38 Is
set in operation, the bevel gear mountings 4T
and 128 are negatively connected with the dial
bevel gears 61 and 124 of the totaliser and revo-
lutions counter, that is, the control bars 42 and
130 are moved in such manner that the bevel
gears 48 and 126 become operative.

8hortly before the bar 248 reaches its lower-
most end position, its right end strikes against
the pin 341 of the lever 338 and rocks it into the
position shown In Fig. 6, in which posltion the
shoulder 348 of the pawl lever 344, pivoted to the
lever 338, engages over the pin 347,

It Is to be noted that in the downwardly swung

position of the lever 301, the pawl shoulder 295
lles over the pin 302. If now the depressed key
is released s0 that it can return to the dotted
position of Fig. 6 then, In the consequent swing-
ing of the lever 301 to the dotted Intermediate
position of Plg. 6, the lever 280 is in the position
shown In PFig. 6 by the lever 283. In this posi-
tion the end 219 on the lever 280 releases the ex-
tension 278 of the lever 275 so that the latter
«can swing into the posltion of Fig, 6 under the
traction of the spring 283 engaged therewlth.
In thls position, the extenslon 2718 of the lever
215 which 1s formed as a stop pawl engages In
the teeth of the ratchet wheel 273,

In the rocking movement of the lever 2156 into
the position shown in Fig, 6, the bar 286 1s moved
to the left so that the machine is set in opera-
tion through the lever I8, shaft 4T and lever
4583 In the manner above described.

Inasmuch as in the preceding rotation of the
main shaft 83 the levers 188 and 188 were swung
back by the thrust rod 171 into the Initlal posl-
tion shown in Fig. 2, the bar 388 was also carried
back to the initial position shown In Fig. 2. This,
however, caused the lever 392 to be released by
the shoulder 386, so that it could rock under the
traction of its spring 439 into the initial position
shown In Fig. 2. Thus, for the next operation of
the machine, the coupling pawl 386 is in the
operative position as shown in Fig. 2,

During the first revolution of the main shaft
the multiplicand “45” (4560) s subtracted from
the value “135” in the totaliser, so that at the
end of the first revolution of the main shaft the
value 9 999 995 635 appears in the totaliser. At
the same time the ratchet wheel is turned back
for one shift by means of the bar 378 and the

shift tooth 484 during the movement to the right 7

of the thrust rod 171, which takes place on each
revolution of the maln shaft 85, so that the
ratchet wheel moves into the posltion shown Iin
Fig. b.

At the end of the first revolution of the main
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shaft, since the lever 216 and the bar 286 are
still In the position of Fig. 6, the main shaft 8§
at once moves from the first Into the second
revolution. During the second revolution, the
multiplicand “45” (4500) is agaln subtracted, so
that at the end of the second revolution of the
maln shaft, the value 9 999 991 135 aDpears. )

During the third revolution of the main shaft,
during which the ratchet wheel 2713 Iz turned
back for a third shift movement, the multiplicand
is again subtiracted, so that at the end of the
third revolution of the main shaft, the value
9 999 986 635 appearsin the totallser.

During the third revolution of the maln shaft,
the tube 253 15 carried from the full line into the
dotted line position of Fig. 10. The right end of
the rack 289 therefore strikes against the arm
351 of the lever 388 and rocks it into the dotted
line position of Fig. 10, in which movemeant of the
lever 338, the pawl lever 344 thereon carries the
pin 347 glong therewith, so that the lever 353 is
swung into the dotted line position of Fig. 10.
In this position, the hook-shoulder 355 of the
lever 368 {5 drawn away from the abutment pin
366. The lever 358, 388, 368 is therefore held In
the initia] position only by the extension 31T on
the bar 378, as Indicated by the full line positio
in Fig. 9. ‘

In the second half of the third revolution of
the main shaft, the bar 378 returns to the initial
posltion and the extension 37171 releases the three-
armed lever 368, 359, 380 so that the latter can
rock into the dotted line position of Fig. 9.

By this movement of the lever 388, 359, 380,
the machine is set for a carriage shift movement
in the manner above described and this takes
place in the fourth revolution of the maln shaft.
The thousandths position of the totallser then
appears over the right hand key bank of the key-
hoard.

It must be also noted that in the rocking
movement of the three-armed lever 358, 358, 364,
which takes place durlng the second half of the
third main shaft revolution, the lever 370 is car-
ried Into the position shown in full Hnes in Fig.
11, in which the finger-like extension 374 Is posi-
tloned In front of the finger-llke extension 316
of the lever 323.

During the fourth main shaft revolution, In
which the carriage s shifted, the bar 318 is car-
ried into the dotted line position of Fig, 11. The
extension 377 on the bar 378 moves the lever 358,
338, 380 into the dotted line position of Fig. 11
(Initial position). In this movement the lever
353, which was in the meantime released by the
lever pawl 344, again positions lts shoulder 336
in front of the abutment pin 358. Also when the
three-armed lever 338, 3569, 380 was swung Intd
the dotted line position of Fig. 11, the lever 3T8
connected therewith, by means of its extension
374 swings the extension 316 and the lever 323
connected therewith, into the dotted line position
of Fig. 11, ‘

Through this rocking movement of the lever

5 328 Into the dotted line position of Fig. 11, which

corresponds to the position shown in Fig. 2, the
levers 82 and (38 are plvoted upwardly by means
of the elements §25, 332, 386, etc. into the posi-
tlon shown in Pig. 2 in which the totaliser and
the revolutions counter are in position for posi-
tive operation.

At the same time, the three-armed lever 358,
359, 380 which has moved to the Inltial position,
has released the pin 341, so that the lever 353
may move Into the locked position. At the end
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of the:sfourth ravolutionof thezmaim: shatlt the -
paria:aresthus agalmr.dn the' posttéon: showmrdn i-
Fig. 2. )

During the-foutth révohstion of. the:main shait.
however, -the: ratchet. wheet 213 ‘his keen-turmed:.:§
back for & fourthrshdftand it is row still one shifz.:-
from its Indtir]position. o .

The maim/shaft thus passes at once - from:t
fourth: rotatiom intos:ithe . fifth and::the muiltico:-
plicands is:carried- once; positively;-imfo the:totals «10
{ser:in accordanie :with .the-position aboxs: sat
forth of the levers 32 angr 138.! At the mdof —
the- $ftlr rotation; ;the' result iin the .totabsareis- ;.
31 63b6; -5

Duringthe: fiftH revolution of the mamoshaft: I3
the'bar:d¥6 -i5.agatn. carrterd $o:the right fronr the ¢ :
posittan showmr in Fig. 2 and: the:ratchet: wheeh~-
is shifted back tg the Jnitial.postion. shown im -
Fig. 3. The.pin:-214 :bn the ratchet ~whegh 213.%:
strikes againstiiire extension (116 :of: tire lever 2157 29
and:swings: it to the Initinlpostion: showm in i
Fig::8:;. This takes placewith a'tenslaningof the
spring 2838 afid:m simultaneoss movemendt.of theu
bar:238 (to the indtial .position, in. which:the up-..:
wardiy directed extension 288:0f:this.bar relenses s
the pin:280 sx that the Yever 48 may rock back:dn. =
its imitial-position:: The ‘return :of the:zlevér 16 -
to theintlal pasitiorns causes. the  tlementyshown
in Figd 18 and:19A to be retorned to'their hridat - ¢
positions which brings: the machine to asstop.at 9'0
the:end: of the:Afth revolution of the main shafts
As spon:es the:lube 263 1screturnedcta its mitlal‘. M
posttiofr. during the last:revolution of tHe pmain -
shaft, the extension 245 on the depressedx;kﬂymr
stem can pass through the recess 254 and thus 33
the key “7” returns to its initial position.

Multiplier key -lock operablon v.:

For. the case in which the multinlier has seven-
positions, .that 15, as many. decimal positions as 49
there are.in the revolutions .counter. 3, the stop’. .
device showmn in Fig. 21 {3 emplayed...The bur=_ -
pose thereof is to. prevent a key baing depressed -
in the seventh decimal position .of the multipler. ..
whose value is greater.than ’2.” . In such.case,..
as soon.as the.carrlage. 2. déscrlbes its last shiff. .
movaement and uoves from the gixth.to the sev-. ..
enth.declmal position, the stop.bar.420 affixed.on ...
the upper.side of the carriage cemes.in cantact ..

with the end. 418 of the.lever 4T and swings it. 5o =

Into.the detted position of Fig.. 1, thersby moving ...,
the bar 414 into.the dotted line .positien of Fig’ -.
21. _Thé stop bar.405.13 thereby left.to.the trae-...
tion of spring 409 engaged.therewith. If the ...
value of the sixth multiplier position should cor- 35
respond to a key. value:of the: key! row “6°-—0"
then, when bar 414 passes to the dotted line posi-
tion ‘of Fig; 21, the extension 245 .of the corre«-2
sponding 'key'stem 18 in the coordineted slot 84171 :
Only-after Lhe operation in the dixth multiplier:- 60
position has progressed +o sueh an extent-thatvhe=-
depressed key stemn can ascend; does the corres -
sponding extension 2456 rélease the step barwhich
then;-through :the traction -of spring-408;7 moves
to the dotted pdsition of Fig. 21 dnd checks any g5
further depreselons of:the Eeysin:the-&ocordinated '
key'row. Thé keysocf the key - row-£12'-75," 611 the ~:
other:hand, cam be depressed-even sfter theicheck: -
bar-405:4s 1h the operative.lockimg pesitien. i

Lock for preventing agcidenial-pressite on -
multiplier keys

After a key ches been:-depressed:dn therseventh«: <
position .ol the.revolutions: counter, in order te s:

70
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tionsd: pressureion the multiplier keys, inasnmeh:::-
as thecosrriage cantwoivbe shifled any: more; nset::
Is madewd therarrangemoent sshowr in Fig.-22. «-
Thigrerrangement: comsists: substantially..of a
checkuar stopqbar- #40*whioh correspends -ta the r:
bar 405. The bar 440 is coordinated with.the:r -
muitiptter key irow: 47-Y5!" ‘and: is- proyided: withr
sloteibl I-for Yhe extensions: 245:dn the keylstems. (¢
Providedoat: the<left etid ab the.bar-#0-ad showm~-
in Fig: 2 1 dn oblong-or elongatad eyelet M2 .«
which serves-dor the'reception .of a_specint pin;-:
443.attached-to the check bar 405:: Attached to -
the bar 440 is a pin 444: with which one end-of ::
a traction spring- 445 eheages “while- the.other.
end-ix; attached-at 446-te the.frate plate: 2437
At the other endcof the-bar: 448 a 'pawl.lever 448+~
is pivated by means-of the pivot pin 441 andthe ~-
lever #48:has:a projecting shoulder $49 which .ex-- +
tends:over- the~front ‘edge of the plate 241 .4
torstorr-spring <450 ebgaging. with -the lever-4#48-:
tends:to Beld the pawl:lever-#48-in the’ extendsd: =+
poshiten showm-miull' lines in Ptg. 22. . The front—n
end-46{ of the lever #40-cooperates with.a cam v
member . 462+ #ffinéd ~an the: main - caleulmting
shaft137. ¢
Opeargdian of locks: -

The operation of the arrangement Is as fol-
lows: If tHe'check bar-405 fs-imr its imitial’ posi— ..
tion, according. tor Fig. 21 or Fig. 22, the bar 440
is held 1h-the-position according to Fig: 22 against -~
the traction-of the spring*946’

If, after*the‘carrtage hras: assumed- its right. -
end-pdsttion, the theck-bar 408 movesto the stop -
posttiom;-the-bin- 443 ‘releases the bar #40; which -
is then held fotr the time in the released pésitioh: .
by the pawl levér+#49.- If, at such time tireema=: -
chine -1s set 'in operation by ‘depressing -ane of -~
the multiplier keys 238, at the first -rotatfon‘of --
the main-shaft 3T the cam 492 strikes against the'
End- 451 ‘4 tHe: pawl-lever-448°and raises 1t into -
the relessed- position’ ¢see dotted Hne imtermredt~ -
ate-positdon tn Pigs22)7 Theé pawi shoulder 448
is thetsby-released -and the stop bar 440 moves- -
to the'dstted-¥ne stop position: of g 22 ahd -

5 #he hmultiplierikey- row “17-*5" Is glso checked,

so thati-ghintenttonal further depression of keéys
Is then-prechuded- ~Thus,” fallures ‘which could -
resull: throtigh carelessress are avoided by means -
of the step:bari440; *=

Modified eonstruction of . Figs.-23 o 29 . -

The arrangement according to the Invention -
presumes .that the_entire.totaliser mechanlsm is
within the range of the tens carrylng-over mech-
snismiof the:madhine, @5 ts° the case 'with the
congstriRtions described abore; .41 that the totalses -~
itseifrtmsl a ten carryingsover mechatilamn pass-
Ing-emtirely thersthrough: > In brderto be able ™
to wsenthe arrangement:of therinvéntion:alse -
withr=machines>in which: the carriage:projects '~
at onle gsidesheyond. the talcufating ‘machine and v -
the'calculazting mechasmian itself-hds oo tens car--
ryingsover mechatismy ~passing entizely - there.
through, it is adviskble'to use.an arrangemert: -
gHch:as, that: strown. i Piey, 23 (o729, -

As showy in: Figl'23 the barriagd-2-extends -al -
its left end heyord theialculating machine frame -
proper, so that the four decimal positions of the
totalizer at the éxtreme left have no tens carry-
ing-aves mechanism.: Notwithstanding tils daek:
in ordersto avoid: ealeulading: errors; the-leftiehds-
42" of 'the bar #2 digages- Wit correspondingly -
shaped:recess: M’ in 4 side' 3. *The recess 117,
for tensuns given:herdinafier; s somewhat lohge:w =

preyest ealculating errors by s-further unintens 76 thatisthe awvidth:o¢ tiecbar:42. ( Plats M & pro=- -
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vided with a slot opening 12 through which two
attaching screws T3 pass so that the plate Ti
can be swung from the position shown in Fig. 24
into that in Flg. 26, Spring rings are disposed
under the heads of the screws to act as frictional
resistances.

Affizxed to the slide Tl by means of the screws
14 is a plate 16 which 1s provided with an up-
wardly extending shoulder 76°, which latter acts
as an abutment for the end 18’ of a lever T8
osclllatably journalled at 17. The lever 76 1s sub-
ject to the action of a spring 19 which Is at-
tached at 16" to the slide T1.

An abutment 79", which Is provided on the
lever 19 rotatably journalled at 80, cooperates
with the lever 16. The arm 82 of a right an-
gular member 62, 83 is affixed to the lever 19 by
the rivets 6i. The free end of the arm 03 ex-
tends into the plane of the check disc which is
farthest left with respect to Fig. 1, in such man-
ner so that when It rotates for a subdivision the
arm 63 1s raised into the dotted position shown
In Figz. 29 against the actlon of & spring yoke
84, The result of this is that the abutment 16’
provided on the lever 79 is ralsed out of the
range of the lever end 76’ and the lever 18 can
swing under the action of spring T18.

In this connection it Is to be noted that theplate
34 (Figs. 2 and 9) is swung back at the end of
each main shaft revolution by the roller 36 snap-
ping Into the recess 38’ and the shaft 33 refurns
each time to the initlal position shown in Fig. 2.
After the return of the plate 34 and the levers

1w
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32 and 138 connected therewith, in order that the .

shafts 40 and (31 will also be carrled Into the
initial position, there are coordinated with the
left ends of each of the bars 42 and 130 & pair of
levers 87 (Fig. 24).

Fig. 24 shows the palr of levers only as con-
nected with the bar 42 although it 1s understood
8 similar pair cooperate with the bar (30, A
strong traction spring 68, applies the levers 67
against the stop pins 10. The levers 6T are jour-
nalled at 60 on the lateral walls of the machine.
The bar 42 extends between the upper ends of
the levers 61. Bar 42 can thus, by overcoming
the traction of the spring 69, be carrled from the
central position toward the right or the left (Flgs.
24 and 26). On the other hand, however, the
bar 42, as soon as the plate 39 Is released, 15 also
carried into the neutral central position as shown
in Figs. 2 or 24, -

Operation of modified construction

The operation of the arrangement according
to FMgs. 23-29 15 explained hy using as an exam-
ple, the preceding calculation 45x703, Insofar

as this calculation relates to the two lower deci- -

mal places of the muliiplier the arrangement
shown on PFigs. 23-29 1s not Involved. The ar-
rangement Is Important in the calculation of the
higher multiplier decimal place, that is the "7”.

If, after depressing the muitipller key “7”, the
machine has completed its third maln shaft revo-
lution, the following value wlll appear in the
totaliser as a result of the lacking, tens carrying-
over mechanism extending therethrough.

0 000 999 999 D86 635

(see dotted Uine position of Fig. 23). In the set-
ting up of the “9” of the above value lving at the
extreme left (thus the fifth dial from the lefi
with respect to Plg. 28) the corresponding shaftt
§9¢ has had to describe a tenth rotation through
the corresponding shift tooth B8, and the arm 83,
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whose outer end les In one of the recesses bi’ of
the check disc 6i, i1s raised by the passing cusp
into the dotted line position in Fig, 29. )
At the same time, however, the lever 18 is
rocked upwardly by the arm 83, so that the abut~
ment T8’ relemses the end 76’ and the lever T6
can swing under the traction of the spring 78
into the position shown In Fig. 28, in which the
upwardly extending projection 16’’ on the lever
16 moves within range of the beveled gears 61i.
As stated, the recess Ti’ in the slide 11 Is
somewhat larger than the width of the bar 42
and the result s, that when the slide 7{ has been
moved in the preceding movement of the bar 42
from the position of Fig. 24 into that of Fig. 26,
it will remain In this position after the bar 42 has
again been returned to the neutral central posi-
tion shown In Figs. 2 or 25. The lever 16 will
therefore remain in the position of Fig. 28.
- In the followlng shift of the carriage to the
right with the positioning of the fourth decimal
position of the totaliser above the extreme right

bank of the keyboard~the extension 16’’, in the - -
position shown in Flg, 28, will engage with the . .

bevel gear 61 of the dial of the totaliser which,
on the shifting of the carrlage, aligns with the
shaft 60e¢, which is the outermost left hand shaft
60 as shown in Fig. 23. According to the con-
struction shown on the drawing this would be
the dial coordinated with the fourth slght open-
Ing 62 from the left, iIn which opening there
would appear a “9* after the carrlage comes to
a stop. The value azppearing in the totallser
would then be :

0 009 999 999 986 635

wherein the “86” would be above the two right
banks of the keyboard. )

In the following plus or positive rotatlon, dur-
ing which the multiplicand is carried into the
ten thousandths and thousandths decimal posi-
tlons of the totaliser, the “9” at the extreme right
of the above value is carrled to “0”. This for-
ward rotation of the corresponding dial i1s con-
tinued by the tens carrying~-over mechanism pro-
vided to all the dials toward the left, insofar as
these are in the range of the calculating mech-
anism proper. BY means of the shaft 60a, the
corresponding dial 1s agaln rotated forward for
one position which was rotated backward for one
position In the previous movement of the car-
rlage. At the end of the calculation, after the
machine Is brought to a stop the following actual
value appears in the totaliser, .

0 000 000 000 031 635

Thus, only zeros stand in front of the result
proper In the totallser and although there is no
tens carrylng over mechanism extending entirely
through the totallser, no Incorrect “1” appears
in the dials of the totaliser.

It 1s also to be noted that when the movement
of the bar 42 is to the left from the position
shown in Fig. 24, which occurs when, In the
swinging of the plate 24, the shoulder 32’ is
positioned in front of the pin 39’ as shown in
Fg. 2, the slide Tl also returns to its initial
position as shown in Fig, 24, The abutment 78’
on the slide has also swung the lever 716 back
to the position of Figs. 24 and 25 which, at the
same time, results In the abutment 79’ on the
lever 19 again belng positioned behind the pawl
lever 16. The projection 18’' is therefore always
carried out of the range of the bevel gears 61 If
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a positive or plus multiplicatlon has been made
(the plus key 8 having been actuated),

If, on the other hand, there has been a nega-
tive or subtractive multiplication (the minus key
9 actuated) the projection 18’ is in the opera-
tive position shown in Flg. 23, so that on the
shift of the carriage the new dial of the totaliser
coming into the range of the calculating mecha-
nism proper describes g rotation backward. Itis,
of course, obvious that the projection 18'" is
operative as carriage shifts take place in the
preceding negative or subtractive multiplication.
For example, if a multipller “1008” 1s involved,
the single subtraction of the multiplicand (cor-
responding to the supplementary value of the

o
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“9”} would be followed by three carrlage shifts,
each for a decimal position, so that three dials
of the totaliser coming within the range of the
calculating mechanism would be modifled so that
each dlal would be turned back for a posltion,
and the value “9” appear in the corresponding
sight openings.

Inasmuch as each multiplication terminates in
a plus movement of the bar 42, the lever 16 is
swung iInto the position shown in Fig. 25 and
the projection 18’’ is carried out of the range of
the bevel gears G6l, so that on subsequent shifts
of the carriage no erroneous position could be set
up by the projection 76*".
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