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Published May 25, 1943

Serial No. 219,078

ALIEN PROPERTY CUSTODIAN

CALCULATING MACHINE

Robert Anschiitz, Zella-Mehlis, Thuringia, and
Richard Grischel, Suhl, Thuringia, Germany;
vested in the Alien Property Custodian

Application filed July 13, 1938

This inventlon relates to a calculating machine
with a transfer device between at least one of
the totalizers on the carriage of the machlne and
a value accumulator without tens transfer,

This invention is an improvement of the ma-
chine described in co-pending application Ser.
No. 668,120,

In this machine, the accumulator key must be
operated twice for transferring a value which is
in a totalizer, to a value which is already in the
value accumulator. When the accumulator key
is operated for the first time, the value in the
accumulator 1s added to the value in the totaliser
and the tens transfer—If any—Iis effected by the
tens transfer mechanism of the totaliser. The
machine is then arrested and the accumulator
key 1s operated for the second time. Upon this
operation, the total obtalned by the addition of
the value In the totaliser and the value in the
accumulator, is transferred to the accumulator,

X i{s the drawback of this machine that the
accumnulator key must be operated twice. for if
the operator Inadvertently does not operate it
for the second time, a miscalculation will result.

This drawback 1s elim!nated aecording to the :

invention, as follows:

Upon operation of a key which causes the op-
eration of a transmisslon driving the totalisers
from the value accumulator, a transmission driv-
ing the value accumulator from the totallsers is
placed In readiness for action and, under the
control of the first-mentioned transmission,
drives the value accumulator from the totalisers.

In the accompanying drawing the invention is
tMustrated by way of example as adapted to »
caleulstion machine of the type known as the
“Mercedes-Euklid.”

In the drawing

Plg. 1 is a perspective illustration of the ma-
chine.

Ple. 2 js a central vertical cross section, viewed
in the direction of the arrow ¢ in Fig. 1 and
showing part of the shift mechanism of the ma-
chine, one of its totalisers, and the accumulator
in its inactive position with respect to the to-
telisers.

Fig. 3 shows part of Fig. 2, with the accumu-
lator In its active position with respect to the
totaliser.

Fig. 4 is a perspective illustration of the ac-
cumulator and the tnechanism for rotating its
wheels, viewed from the front and the left.

Fig. 5 is a perspective illustration showing one
of the accumulator wheels, the pin 1t rotates
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about, and the means for holding it against axial
displacement.

Fig. 6 is a perspective llustration of the wheel,
viewed in the direction of the arrow ¢ in Fig. 5.

Fig. 7 is a section on the Iine T—T1 in Fig. 1.

Figs. 8 and 9 are elevations showing certain
parts illustrated In Fig. 7 in their inactive and
active positions, respectively.

Pig. 10 is a section on the line 10—10 in Fig, 1.

Fig. 10a is a perspective lllustration showing
certaln parts illustrated in Fig. 10 remote from
each other for the sake of clearness.

Fipgs. 11 and 12 are 1llustrations of the parts
shown in Fig. 10, in elevation and in the lnactive
and active positions of the parts, respectively.

Fig. 12a shows certaln parts lllustrated In Figs.
11 and 12, in intermediate positions.

Fig. 13 is a perspective illustration of certain
parts arranged at the left hand side of the ma-
chine, and viewed from the left in Flg. 1.

Flgs. 14 and 15 are elevations of the parts il-
lustrated in Fig. 13, in their inacilve and active
positions, respectively.

Fig. 16 1s an elevation showing the value ac-
cumulator and value accumulator canceling keys
in their initial positions, as viewed in the direc-
tion of the arrow ¢ in Fig. 1.

Fig. 17 shows the keys depressed.

1. General description of the muachine

The machine, as mentioned, is of the “Mer-
cedes-Euklid” type. The meechanism of the ma-
chine is enclosed in a casing | whose elevated
rear portlon contains & carrlage on which six-
teen totalizers are arranged, and the value ac-
cumulator. The number rollers of the totallsers
are read through holes 8 in the front wall of
the elevated casing portion, and the indications
of revolutions counters, also on the carriage,
are read through holes Si.. A motor Ta, at the
rear of the machine, operates its main driving
shaft through a worm gear, not shown.

The machine is equipped with a key board
having nine cross rows at sixteen keys 6, for
introducing values through a shift mechanism,
Special keys are arranged at the right and at
the left of this key board. The keys at the
right are: An addition key 8 (4), a subtraction
key 8 (—), a key board concellation key 11
(III), a totaliser cancellation key t2 (II), a can-
cellation key 13 (I) for the revolution counters,
a triple multiplication key 14 (M), an accumu-
lator key 16 (S), and an accumulator cancella-
tion key 17 (SL). A controlling handle 6z for
the addition and subfraction keys 6 and 8 pro-
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jects from s slot in the top plate of ihe casing
I. When this handle is at “M,” as shown, the
shaft 145 of the shift mechanism rotates while
one of the keys 8 or % is held in depressed po-
sition. When the handle is at “A,” the shaft
performs one revolution only upon depression of
one of the keys. Another handle 15 controls
the cancellation of the revolution counterg dur-
ing triple multiplication. Arranged at the left
of the keyboard are a multiplication key 18
(x), a division key I8 (-), and a correction key
20 (COR). A handle 21 is arranged for chang-
Ing over from multiplication to division, and vice
versa, and a handle 22 |s arranged for inter-
rupting the multiplication.

An Inscription strip 23 is arranged In front of
the key board. At its left hand end, the strip
bears the inscription “Dividend” and, pitched to
the right from this for seven keys, the Inserip-
tion “‘Divider,” indicating that the dividend must
be introduced by depressing the keys-8 in the
seven down rows at the left, and that the di-
vider must be introduced by depressing the keys
in the nine down rows at the right. At its right-
hand end, 1t bears the Inscription “Multipli-
cand,” and, pltched elght down rows to the left,
the Inseription ‘Multiplisr X, indicating that
one factor in a multiplleation must be introduced
by depressing the keys 4 in the elght down rows
at one slde of the key board, and the other factor
must be introduced by depressing the keys In
the elght down rows at the other side.

Referring now to Fig. 2, a carriage 2 com-
prising a palr of plates 8% ls mounted to slide
on a pair of parallel bars 84 In the elevated rear
portion of the casing 1 and supports the shafts
14 of sixteen totalisers with number roliers 3,
and with a revolution counter 4 A plate €9 Is
secured In the frame of the machine above the
top plate 86 of the carriage and supports a value
accumulator 11 whose pinlons T8 can be moved
into mesh with spur gears T8 at the upper ends
of the totaliser shafts T4. The keys § operate
a shift mechanlsm A.

2. The mechanism for controlling the connection
of the value accumulator and the tolalisers

Referring now to Figs. 13, 14, and 15, the le-
ver 24 of the accumulator key 16 (3) at the
right of the machine 1s mounted to swing about
a fixed bar 26 secured in the frame of the ma-
chine. A spring 27 connected to that part of
the key lever 24 which Is at the front of iits
fulecrum 28 turns the lever clockwise and holds
a projection 26 on the lever against a flxed abut-
ment—not shown—in the normal posltion of the
key (6. The front end of the key lever 24 has
a projection 24a arranged to engage an abut-
ment—not shown—and 15 slotted at 28 to en-
gage 8 headed screw 31 at the free end of an
arm 30 on the right-hand end of a shaft 28
which is mounted to turn In the frame of the
machine. Another arm 32 i5 placed on the op-
poslte end of the shaft 29 and pivotally con-
nected to the front end of a rod 33 at 33a. The
rear end of the rod is notched at 36 and is held
against a hook 36 at the lower end of a T lever
3T by a spring 34 pulling the rod in the di-
rection b and upwards at the same time, The
T lever 37 is fulcrumed on a bracket 36a at 38
with its second arm. The upper end 39 of the
third arm engages below an abutment—not
shown—on the bracket 38a in its initial position,
Fig. 14, A pin 48 on this third arm engages in
a curved slot 41 in the lower end of & link 43
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which Is mounted to swing about a headed screw
42 in the frame of the machine. A bellcrank
45, 49 is mounted on the same headed screw and
a spring 44 attached to the upper arm of the
bellerank at 471 and to the upper end of the link
43 at 43a pulls the arm against a projection 46
on the upper end of link 43.

A pin 48 at the free end of the upper arm
45 engages In a slot 83 in the free end of a crank
82 which is secured on a journal 8i1. This jour-
nal forms part of the accumulator Tl and is
mounted to rotate in a bearing 18 on the plate
89.

The lower arm 48 of the bellcrank is crooked
at its free end and defines a curved recess 58
for cooperation with a cam sector 52 which is
keyed on the tens transfer shaft 51. The drive
of the tens transfer shaft Is illustrated in Fig.
13 at the right. The main driving shaft 145
which, as mentioned, is driven from the motor
Ta throueh a worm gear—not shown—is equipped
wilth a spur gear 148, A spur gear (4] on a-
shift-mechanism driving shaft 218 meshes with
the spur gear §48, their direction of rotation
being indicated by the arrows. A bevel gear
148 on the spur gear 14T meshes with a bevel
gear (49 on the tens transfer shaft 51 which Is-
rotated antl-clockwise.

A pin wheel §3, with a sector-shaped end plate
at the left, and a fully circular end plate at the
right, is mounted to turn freely on the tens
transfer shaft §1 but held against axial digplace-
ment. The pln wheel 53 controls the totaliser
coupling D, Fig. 2. A sleeve §1 is splined on
the tens transfer shaft §1 at the right of the
pin wheel §3 and supports & camplate 5§ at
the left, and & flange 58 at the right. In the
position illystrated in Fig. 13, the camplaie 55
1s In the immediate vicinity of the pin wheel
53, and a coupling pin 56 on the camplate 55.
projects Into a hole 54 in the full end plate of
the pin wheel §3. The pin wheel now rotates
with the tens transfer shaft.

The sleeve BT 1s shifted by a coupling lever 61 -
which is mounted to swing about a pin 80 in the
machine frame. The position of this pin with
respect to the carrlage 2 is shown in Fig. 2. A
fork 649 at the right-hand end of the coupling le- .
ver 81 engages the flange §9 on the sleeve 5T and
a spring 64 which is attached to the coupling le-
ver 61 at 96, turns the lever anti-clockwise so that
it pushes the sleeve against the pin wheel §3. A
tooth 62 on the coupling lever is arranged to en-
gage In a notch 63 of the full pin wheel disk 53
and to hold the disk agalnst rotation with the
tens transfer shaft, but clears the notch in the.
coupling position illustrated In Fig, 13. The left-
hand end of the coupling lever 61 is an extension
66 which under the pull of the spring 64 slides
along the inclined edge of a member 67 which is
fixed the machine frame, unti it 15 arrested by the
edge 68 of the T lever 31. This {s the Initial po-
sition of the coupling lever. .

When the accumulator key (6 is depressed for
accumulating a value in the accumulator 1, its
type lever 24 is swung anticlockwise until its pro-
jection 24a is arrested by the aforesald abut-
ment—not shown—ihe shaft 29 and its arms 39
and 82 are turned clockwise, and the rod 33 1s
pushed against the direction of arrow b.
Through the notch 35 In the rod and the hook 36
on the T lever 87, the latter is swung antl-clock-
wise and Its pin 40 acts on the edge &1s of the
slot 41 in the link 43, turning the link anti-
clockwise, The spring 44 turns the upper arm
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of the bellcrank 45, 49 which, as deseribed, Lt
mounted to swing on the headed screw 41 with
the lUink 43, anti-clockwise. This, through the
pin 48 at the upper end of the arm #85, and the
slot 83 In the crank 32, moves the accumulator
T4 from s inactive position, Fig. 2, intc its so-
tive position, Flig. 3.

The swinging of the upper arm 48 of the bell-
crank In anti-clockwise direction mowves the low-
er arm #8 with its recess 58 into the path of the
seetor B2. The T lever 371 when turned mnti-
clockwise raises the extension 88 of the coupling
lever &1 by its edge 68 and turns the eoupling le~
ver clockwise, This causes the tooth 82 to en-
gage 1B the notch 63 in the full end plate of the
pin wheel 83 s0 that the pin wheel i3 now heid
against rotation, while at the same time the fork
88 shifts the sleeve §T on the shaft 6 in the di-
rection of the arrow a in Mg, 13. This moves
the eoupling pin 58 out of the hole In the full
end plate of the pin wheel 58 3o that the tens
transfer shaft 51 rotates without being inter-
fered with by the arrested pin disk §3. When
the tens transfer shaft has turned through about
two thirds of a complete revolution, its sector 62
strikes the recessed lowetr arm 48 of the bellerank
ahd turns the bellerank clotkwise agalnst spring
44, The crank 82 fs now turned snti-clockwise
and moves the accumulator T{1 Into its inactive
position, Fe. 2. This condition continues while
the sector §2 slides over the recessed portion 88
of the lower bellerank arm #9. When the sector
has moved off the recess. the spring 44 returns
the parts inio their initial positions, Fig. 14, and
the accumulator 11 is moved into active position
again. When the accumulator key (6 is released,
the membhers connected to it also return into
their initial position. as shown in Fig. 14,

3. The accumnlator

Referring now to Fig. 4, the plate 88 i secured
to the frame of the mechine at the rear by serews
inserted in holes 89¢a in opposite ends of the plate.
The bearing 10 for the journal 81 at the left has
already been referred to, and a similar bedaring 12
provided for the journal st the other end of the
accumulator 1f. The two bearings T0 are made
with plates for securing them to the plate 68 by
screws T0a, ‘The accumulator shaft 705 Is solid
only at both ends where the Journals areand other-
wise conaslsts of two parallel bars T2 and T3, with
a milled slot between them. The outer faces af
the bars are flattened, as best seen in Pig. 5. Bix-
teen nccumulator wheels T8 are mounted to ro-
tate on the shanka of headed screws T8z between
the bars 712 and T8. A zero stop 18, Fig. 6, pro-
jeets from the rear face of each wheel 76 and &
check 18 iz provided on the inner side of the rear
bar 12 for cooperation with the zero stop. One
tooth of each wheel T§ 13 cut away for half its
depth to form & zero gap 80, Fig. 8. The rero
stop 19 and the check 18 define the zero position
of the accumulator wheels, the stop abutting
against the check from above as the correspond-
{ng wheel 15 rotates In the direction of the arrow
in Fig. 4. The stop and the check also prevent
overthrowing of the wheels 15,

The upper portion of the plate 68 is crooked at
B, Fig. 2, and equipbed with a palr of prengs 17
for each acecumulator wheel Tk which in the in-
active position of the accumulator, that la, when
its wheels T5 are not Ih mesh with the corre-
sponding spur gears 16 at the upper ends of the
totaliser shafts 74, engage the two flanks of a
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tooth In the eorresponding necumulator wheel T8
50 that the wheels cannot rotate.

A3 deseribed In chaptar (2), depression of the
accumulator key (6 causes the accumulator to
move into its active positlon in which the wheels
18 mesh with the totaliser spur gears 16, and,
when a value has been introduced in the ascumu-
Iator, the accumulator returns Into its mactive
position in which 1t8 wheels are blocked by the
prongs 1.

4. The canceling device of the accumulaior

This device which has been {Hustrated in Pig.
4, 15 referred to as the “canceiling device” bhe-
cause it serves for ecanceling s value which has
been introduced in the aceumulator. But it also
serves for adding a value which is introduced In
the accumulator to a value which has already
heen introduced.

Two L-gshaped brackets 86 are secured to the
plate 88 by screws 88z near its lower edge and a
canceling rack 87 is mounted te slide In the
brackets. In its initial position, the rack 8% bears
against a check 88 with Itz left-hand end, and its
movement toward the right is limited by another
stop 88. A canceling wheel 90 iz arranged below
each accumulator wheel 15 In meshing relation
on a pin 81, A strip 82 holds the canceling
wheels 89 on the ping 8f and is, in turn, secured
by nuts 82a on the outer ends of some of the
pins 8f, By these theans, the eancellng wheels
90 mesh with the corresponding accumulator
wheels 15 above, and with the rack 8T below.
Each canceling wheel has a zero gap 03, Fig. 4.
which, llke the gaps 88 in the accumulator wheels
18, extends for half the depth of a tooth.

The canceling rack 87 is operatively connected
to the camplate B8 on the sleeve 81 by the fol-
lowing mechanlsm: A fork 84, with a slot 86,
projects downwardly from the canceling rack 87.
A Aange 9% which i mounted to slde on the
lower sltde har 84, engages in the slot 95 and is
sécured to the right-hand end of a rod 97 whose
other end is pivotally connected to a sectar lever
108 which iz fulerumed about & headed screw
81 in the rear wall of the machine. A spring 98
attached to the rod 91 at 99 pulls the rod to the
left and holds the lower end of the seector 102
on the sector lever 100 against the notched upper
end of the rear arm 03 of a double-armed lever
104. This lever is secured to one end o! 8 sleeve
1872 which is mounted to turn on a bar 104a se-
cured in the left-hand stde wall of the machine.
The front arm of the double-armed lever bears
against o Neaded screw 08 with its end !08,
asxainet which it ls held by gravity since the rear
arm 188 Is heavier than the front arm. A roller
arm 107, with a roller 188 at its upper end. s
held against the camplate B5 on the tens transfer
shaft 51 by the welght of tts arm 103.

When the accumulator T4 has been moved inte
its active position, Fig. 3, its wheels 18 enzage
with the spur geats 78 on the totaliser shafts T4
and with the eanceling wheels 88 on the plate 60
and are elear of the prongs 17. At the same tHme,
the coupling levar 81, Fig, 13, haz shifted the
sleeve B7 to the right in the direction of the ar-
row a, so that the camplate 88 it moved out of
coupling relation to the pin wheel %3, and is pre-
sented to the roller i08 on the arm 181. When
the tens transfer shaft 5f rotates anticlockwise,
as indicated by the arrow in Fig. 4, the elavated
portion of the camplate $5, through rolley 108
and arm 107, swings the laver 4 clockwise, its
arm (83 engages below the end of the sector 102
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of the lever 100, and the rod 87 and the rack 87
are shifted in the direction of arrow a.

If there Is-no value In the accumulator Ti, that
1s, if 1ts wheelg 1% are at zero, their zero gaps 80
are in line with the zero gaps 93 of the cancellng
wheels 98, as shown In Fig. 3, so that the rotation
of the canceling wheels In anti-clockwlise djrec-
tion, Fig. 4, does not influence the accumulator
wheels 76. On the other hand, if a value has
been introduced in the accumulator T1, solid
teeth of the accumulator wheels 75 are in lne
with the zero gaps 83 of the cancelihg wheels,
and so the canceling wheels rotate the accumu-
lator wheels until the zero gaps 80 in the aceumu-
lator wheels T5 are again in line with the zero
gaps 93 of the canceling wheels 80. At the same
time, the zero stops 78 of the accumulator wheels
are arfested by the checks T8, and overthrowing
is prevented. Since the accumulator wheels T8
mesh with the spur gears 18 at the upper ends
of the totallser shafts T4, Fig. 3, the shafts are
rotated clockwise, as indicated by the arrow 7,
and the value which has been accumulated in
the accumulator T1, is added to the value already
present in the corresponding totallser. At this
moment, the highest polnt of the camplate 53
iz on the roller {08, and, as the tens trarsfer
shaft 51 continues its rotation and the descend-
ing portion of the camplate §5 comes to act on
the roller 108, the rack 87T is allowed {o return
into its initlal position against the check 88 at
the left under the action of the spring 88,

5. The locking and coupling means for the ac-
cumulator key

The functions required for the accumulation of
a value necessitate a complete revolution of the
tens transfer shaft 81, and the following mecha-
nism is provided for performing this: Referrlng
to Flg. 10, an arm 109 Is keyed on the shaft 29

«nd a rod 10 is pivotally connected to the free

end of the arm. At its rear end, the rod 1s
equipped with a lug 111 which is arrested by a
recessed Intermediate partition 112, A headed
screw 113 at the rear end of the rod 110 guides
the rod In a slot in the partition 112 and a catch
115 Is mounted to swing about the headed screw,
A spring 117 whose upper end Is secured to the
partition 12, holds a lug 116 extending at right
angles from the catch 115, against a curved face
116 of the partition (12,

A step (19 is arranged on the rear end of the
catch 115 which i1s arranged to cooperate with a
lug 120 of a bellcrank 121 which lug, however, in
the Inactive positlon of the mechanism engages

in-a recess i22 in the catch 115. The bellerank-

121 and another bellcrank 123 -are mounted to
swing about a headed screw 128 in a lever 126
having a curved slot 138 The slotted lever 126
1s mounted to swing about a bar 12T-—see also
Fig. 10a—arranged in the machine frame. When
the bellerank 121 Is swung, the levers 123 and
126 which are connected to the bellcrank, swing
anti-clockwise about the bar 127. A headed
screw 128 in the slotled lever 126 engages in &
curved slot 129 of the bellcrank i21. The bell-
crank 1s thus enabled to perform a Umited swing-
ing movement independently of the slotted lever
126. A spring 130 secured to a pin 234 of the
bellecrank 123 at one end, and to a pin 1284 of
the slotted lever 128 at the other end, tends to
turn the bellcrank [23 anti-clockwise, the in-
itial posltion of the bellcrank 128 being deter-
mined by a lug 132 engaging the bellcrank (21.
The bellcrank 12i i pulled with the right-hand

10

15

20

25

30

35,

40

45

50

a0

65.

70

210,078,

end 131 of the slot 129 against a headed screw
128 by a spring 129 anchored In the machine
frame and attached to the pin (29a of the bell-
crank 121, with the levers 121 and 126 making
up a single unit so that the lever 128 is tuwrned
anti-clockwise by the spring 128b ahout the bar
121, its Initial positlon belng defined by lts edge
126a engaging an asbutment 133 in the machlne
frame, Fig. 10.

The arm (34 of the bellcrank 123 1s also able
to cooperate with the abutment 133, the arm 134
being above the abutment (33 in the Initial posi-
tion of the mechanism.

Two tens transfer cams (35 on the tens trans-
fer shaft 8] are connected by a stay (36 and this
stay Is in the path of an extension (37 of the
bellcrank [21. :

The bellerank 126, Fig. 10, has shoulders 1268a
and 1260 at the sldes of its curved slot 136,
and these cooperate with & pin 139, Fig, 10, at the
free end of an arm (41 on a shaft 140 mounted
to rotate In the frame of the machine. At Its
right-hand end, the shaft 140 supports a coupling
arm (42 which controls the shift mechanism cou-
pling 143 and the carriage control coupling 114
on the main driving shaft 145. The shift mecha-~
nism coupling 143 effects a complete revolution
of the tens transfer shaft §1 through the gearing
146 ete, illustrated in Fig. 13. In its normal po-
sition, the pin (39 at the end of the arm 141 oc-
cuples the position illustrated In Flg, 11 with re-
spect to the slotted lever 126 in which the lower
edge of the pin 139 1s in line with the shoulder:
126a, and its left edge Is below, and in front of,
the right-hand edge of the shoulder 1260, The
arc described by the pin 139 Is 50 determined that
the pin, when the pawl i4d4a of the carrlage
control coupling 144 is released for one step In
the feed of the carriage, that s, upon oscilla-
tion In clockwise direction, engages hefore the
shoulder 126a of the slotted lever 126 and locks
the accumulator key 16 since the pln does not
permit swinging of the slotied lever |26 anti-
clockwise. The pin 138 also locks the accumu-
lator key 16 when the pawl (43a of the shift
mechanism coupling 143 has been released for a
calculating operation by turning the shaft 140,
and the arm 141, anti-clockwise, since the pin
138 engages before the shoulder 126b,

The operation of this mechanism Is as follows:
When the accumulator key 16 Is depressed, the
shaft 20 and its arm 109 are turned clockwise.
The arm 109 shifts the rod 110 In the direction
of the arrow ¢. The catch 115 which Is ful-
crumed to the rod {10 is turned slightly about
the screw 113 anti-clockwise agalnst the spring
(IT by its lug 118 sliding along the curved edge
t18. As the slot in the catch (15 engages the
lug 120 of the bellcrank 121, the bellcrank is also
pulled in the direction of the arrow ¢. The three
levers 121, 123, and 126 are swung anti-clockwise
about the bar together against the spring 129b.
The arm (84 strikes the abutment 133 and is.
swung slghtly about the screw 125 In clockwise
direction by the spring 180 engaging Its lug 132.
Immediately after, when the bellcrank (23 has
cleared the abutment 133, it 15 .turned anti-
clockwise by the spring 130, as shown in Fig. 12,
engaging in front of the abutment 133, by which
means the accumulator key 16, 1f released pre-
maturely, is held In its depressed position and
the entire mechanism is locked in its active con-
dition.

During the swinging of the lever 126, the pin
139 on the arm, 14/ slides along the Inclined edge
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126a¢ and up in the slot 136 of the lever 128 by
which the shaft 140 1s turned anti-clockwise.
The clutching lever 143 releases the pawl 143a
of the shift mechanism coupling and the coupling
Is thrown In.

Through mechanism which 1s known in the art
and has not been tllustrated, the circuit of the
motor Ta s closed when the accumulator key 10 is
depressed and the main driving shaft 45 is ro-
tated anti-clockwise, as viewed In Fig. 13. When
the pawl 143a is released the coupling 148 1s con-
nected to the main driving shaft and the tens
transfer shaft 51 1s rotated by the mesns de-
scribed and illustrated in Fig. 13. As the tens
transfer shaft 51 must perform only & single rev-
olution during the accumulating operation, the
clutch 143 must be disconnected after the flrst
revolution. A short time before the tens trans-
fer shaft 51 has completed its first revolution,
the stay 136 of the tens transfer cams (36 strikes
the edge 131 of the lever (21 and swings this
elockwise for about the amount permitted by the
slot 129. The lug 120 of the lever 121 now leaves
the recess 122 in the catch 115, The lever (21
engages the lug of the bellcrank 123 and swings
this clockwise against the spring 188 and Hs arm
{34 leaves the abutment 183, When the pin 136
is on the highest point of the arm 137 of the lever
i12}, spring 129D swings the three levers 124, #23,
and 128 clockwise until the Jug {28 of the lever
12t engeges the step H9 of the eatch 15, Fig.
12a, but the catch and the levers (08 and 118
remain in active position under the action of lock-
ing means 168, 174, and 111, Flg. 7, as will be
deseribed in connection with the counling means
for the cancelling members of the result total-
isers. By the swinging motion of the lever (26
the pin 139 slides out of the slot 138 of the lever
128, turning the coupling lever clockwise so that
it returns into the path of the pawl 1§3a of the
ghift mechanism coupling 143 and throws this
out after one revolution ef the tens transfer shaft
5i. When the locking of the aceamulator key
t8 by the means 168, 70, and (Tl 1z released, the
spring 27 at the key lever 124 returns the parts
149, 110, and 119 into their initial positions, Fig.
11, as determined by the lug 1l of the rod 0
engaging the Intermediate wall 112, and spring
129 returns the levers 121, 128, and 128 into
their initlal positions.

If the operator holds the accumulator key 19
depressed after the accumulation hag been com-
pleted, no calculating operations will be per-
formed, since the arm 141 13 between the shoul-
ders 126g and 120b of the lever 120 with its
pin 139, and in 18 Inactive posttion.

6. The uncoupling mechanism Jar the revolution
counters

The revolution counters 4 must not be oper-
ated when the accumulator key 16 is depressed.
The rod 110 has a hole 1560, as best seen In Fig,
10, and in this engages a pin 153 at the freg end
of an arm 154 whose boss 156 15 Keyed on & shaft
156. The pin 153 is arranged to slide along an
incline 151 forming part of the hole 160. At the
right-hand end of the shaft L86, another arm
|57 is arranged whose pin (50 engages in a slot
158 in a push rod 182 which slides on a guide, not
shown, with a pair of lugs 180. The crooked end
83 of the push rod is pivoted to & bellcrank 64
which 1s fulcrumed about a headed screw 165
and engages between a pair of flanges (66 on a
control slide 187 which operates the reversing
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mechanism, not shown, of the revolution count-
ersd,

When the accumulator key 18 is depressed, the
rod 110 is shifted in the direction of the arrow
¢ and the pin 153 slides along the incline 15
and engages in a slot 152, The shaft 156 is turned
anti-clockwise and the push rod 162 {s moved
into the position Fig. 12. The control slide (67
now essumes an intermediate position and throws
out the reversing mechanisms for the revolution
counters 4.

7. The coupling means for the canceling mem-
bers of the result totalisers

When a value is to be accumulatied the corre-
sponding totaliser 3 must be canceled. A pin
166 on the key lever 24 of the accumulator key
24, Fig. 7, is arranged to slide along the convex
edge 189 of a lever 170 and to engage in & notch
11§ at the lower end of the edge. 'The lever is
mounted to swing about a headed screw 113 in a
bracket 172 at the right-hand side plate of the
machine and a spring (74 pulls the lever anti-
clockwise against the pin 188. A lug IT0 on a
U-shaped frame ITT projects into a slot 175 in
the lever 1T0. The frame is mounted to swing
about, and to slide on, & bar 180 secured in two
eyes 1168 and 179 of the bracket 172, The base
plate (TT of the U frame which faces the oper-
ator Is equipped with an arm [81. The lower
edge of the arm engages a pin 182 forming a part
of a second frame (84 mounted to swing about &
bar 153. A hook 185, 188 on the second frame
engages below a connecting rod 181. A spring
i88 1s connected to the lower end 188 of the
hook and to a pin 189 on the connecting rod,
pulling the end against an abutment 180 on the
rod. Another spring 191 pushes the connecting
rod (8T in the direction of the arrow ¢. A slot
182 In the front end of the connecting rod en-
gages a4 pin 194 at the lower end of the key lever
193 of the totaliser cancellation key t2. In its
upper final position, the key lever 193 bears against
an abutment, not shown, with a projection 193a.

The rear end of the rod 187 is pivotally con-
netted to a lever 184 which 1s mounted to swing
about a bar 195, The lever has a projection 198
and a slot 196 below the projection, and a crooked
extension 187 of the coupling lever 142 is nor-
mally before the slot 198. A lug 199 of the lever
194 controls the coupling lever 200 of a cancel-
ing coupling 203. The lever 200 iz fulcrumed
about a headed screw 201 and its arm 202 coop-
erates with a pawl 204 on the coupling. A can-
celing rod 208 is pivoted to the coupling 203 at
283 which, through rack I, pinion lu, and spur
gear La, Fig. 2, effects the cancellation of the re-
sulf totalisers 3.

The pin 205 where the rod 208 is connected to
the coupling 203, cooperates with the end 267 of
a lever 209 which is pivoted ahout a headed
screw 208 In the bracket (72. The lever 20%
which 1s guided in a notch 211, engeges the rear
shank 213 of the U frame (1T with a fork 212,
The shank 213 has a curved cam 2{4 arranged
to cooperate with a cam 215 on the shaft 218§,
Figs. 8 and 9.

The lever 170 which is connected to the frame
iTT by the pin-and-slot connectien (18, 176, has
a tooth 21T at its upper end for cooperation with
a. catch 218a at the free end of a spring 219 to
which the catch is riveted et 218. A lug 220 on
the spring {s arranged to cooperate with the key
lever 24 of the accumulator key 6.

When the key is depressed for the disfance de-
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‘termined by its projection 24a, its pin 168 enters
the noteh 171 in the lever 170 and the inner edge
1Tla of the noteh is held agalnst the pin by the
spring 1714, The movement of the lever i1 in
anti-clockwise direction shifts the frame 171 to
the left from the position Fig. 8 into that in Fig.
9, through slot 175 and pin 178, and the cam 214
is now presented to the cam 215. The fork 212
moves the lever 209 into its active position, Fig. 9,
and its end 20T moves into the path of the pin
215 on the canceling coupling 203, As described,
this coupling is turned for a complete revelution,
and the shaft 218 1s rotated clockwise, When this
shaft has performed ahout three quarters of &
revolution, the cam 215 engages the curved cam
214 and swings the frame 11T antl-clockwise.
The arm [81 turns the second {rame 184 antl-
clockwise through pin 182 against the spring 188.
This spring Is strenger than the spring 191 and
pulls the connecting rod 87 in the direction of
arrow ¢ until the projection 138 on the lever 194
bears against the extension 197 and turns the
coupling lever 142 anti-clockwise. The hook 188
of the second frame now releases the shoulder 180
of the connecting rod 187, and tension s put on
the spring 188. When the lever 194 returns from
its active position, Fig. 12, into its inltial position,
Fig. 11, a short time before the tens transfer
ghaft 51 has completed its revolution, the exten-
slon 197 of the coupling lever 142 releases the pro-
jection 198, so that now the connecting rod 181
is free to move in the directlon of the arrow ¢
under the pull of spring 188 until its shoulder
190 is intercepted by the end 188 of the hook 185,

The lever 194 is swung antl-clockwise and its arm .

{89 turns the lever 200, so that the pawl 204 of
the canceling coupling is released and the cou-
pling is connected to the main driving shaft 145,
At this moment the shift mechanism coupling (43
and the shaft 216 have turned so far that the
cam 215 releases the cam 214, so that the spring
191 returns the frame (711, the frame 184, the rod
181, the lever 194, and the lever 200 Into thelr in-
itial positions.

The canceling coupling 203 rotates anti-clock- ..

wise and, through L, Li, and La (the pinion Ii
rotating in the direction of arrow r, Fig. 2) can-
cels the corresponding totaliser 3. Before the
canceling coupling 203 has completed the first
half of its revolution, its pin 205 acts against the
end 207 of the lever 208 from below and the lever
is turned about the screw 208 clockwise. Thils
movement is transmitted to the lever 118 through
fork 212 and the parts connected to it, and the
lever now turns clockwlse. Its upper end 211,
Figs. 8 and 9, acts against an incline on the cateh
218a and forces the eatch up. When the end of
the lever 170 is in the position shown in dot-and-
dash lines in Fig. 8, the catch 218a engages over
the end 211 and the lever 170 is held agalnst re-
turn in anti-clockwise directlon.

When the corresponding result totaliser 3 has
been canceled all functions required for accumu-
lation have been performed, and the accumulator
key L6 can now be released. The lever 170 when
turning clockwise as described, releases the pin
168 of the accumulator key 24 which was in the
notch (11, allowing springs 21 and 34 to return all
parts connected to the key lever, to return into
their initial positions. However, before the key
lever 24 reaches its upper final, or initial position,
it bears against the lug 220 and raises the catch
218a s0 that the lever IT0 is released and the
spring (T4 pulls it against the pin 168 on the key
lever 24, Fig, 8.
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If the operator holds the accumulator key I8
depressed after the accumulation has been com-
pleted, no calculations can be performed for the
reasons stated in the last paragraph of chapter
(5). On the other hand, the catch 218a allows
the key lever 24 of the accumulator key 18, and
the parts connected to it, to return into their
initial positions Immediately when the key I8
is released.

8. Mechanism for canceling the accumulator

The bar 22( of the accumulator cancelation key
1T, Fg. 7, s curved and has a slot 222 at its lower
end with which 1t is guided on a headed screw
223. A spring 224 pulls the bar up In the direc-
tion of the arrow d in Fig. 17. The bar 221 has
a lug 225 with an angular tooth 228, The lower
edge of the tooth hears agalnst the pin 188 on the
key lever 24 and its concave front edge 227 co-
operates with the convex edge 188 of the lever
170,

When the accumulator cancelation key 17 is
depressed, its tooth 228 turns the key lever 24
of the accumulator key anti-clockwise through
the pin 188. 'The length of the slot 222 is so de-
termined that the final position of the key 1T s
also the active position of the accumulator key
18, as shown in Fig. 17. The mechanisms con-
nected to the accumulator key 18 are now oper-
ated as described, and the accumulator {s can-
celed by transferring the accumulated values to
the result totalisers 8. The totalisers 3 cannot
be canceled by the means described in Chapter 7
as the lever 170, notwithstanding the Juxtaposi-
tlon of its noteh 171 and the pin 188, cannot
turn under the pull of the spring 174 because it
is arrested by the concave edge 2271 of the tooth
228 engaging its convex edge 189,

8. The operation of the machine

Assume that the products 11x11, 1216, and
13x15 are to be added, and that the product
25%5 is to be subtracted from the total of the
three products. The result totalisers 3 and the
accumulator Tl are in their zero positions.

The calculation keys 9 are depressed in the
seventh and eighth down rows from the left, Fig.
1, for introducing the multiplier 11, and the mul-
tiplicand is introduced In a similar manner at
the right, the multiplication key 18 is depressed,
and the first product 11x11=121 i5 Indicated
by the corresponding result totaliser 3, the revo-
lution counter 4 indicating “11.” The first prod-
uct, 121, must now be transferred to the accumu-
lator 71 by depression of the accumulator key
10. Shaft 29 is turned clockwise and the parts
82, ete., are moved from their initial positions,
Fig. 14, into the actlve positions, Flg. 15, as de-
scribed. The end 50 of the lower arm 48 of the
bellerank 45, 48 is presented to the sector 52 on
the tens transfer shaft Bl, the pin disk 53 for the
totallser coupling D is disconnected from -the
transfer shaft 81 by the lever B1 shifting the
sleeve 8T in the direction g, Fig. 13, and mov-
ing the camplate §5 into active relation to the
roller 108 at the upper end of the roller arm 101,
Fig. 4. At the same time, the accumulator Ti
1s moved into its actlve position, ag shown in Fig,
15, so that its wheels 16 mesh with the totaliser
spur gears 18, Fig. 3, and, if the numher rollers
of the totallsers 3 are returned to zero, the first
product 121 is transferred to the aceumulator 11
by the totaliser 3. '

Upon depression of the accumulstor key (6,
the parls 108, etc,, are moved from the position
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in Fig, 11 Into that in Fig. 12, and the same oc-
eurs with the parts 183, ete., connected to the
shaft 158, by which means the totaliser 4 is ren-
dered Inactive.

Lastly, the pln (68 on the key lever 24 of the
accumulator key 18, through lever 170, moves the
frame ITT from the Inactive, or inltial, position,
Fig. 8, into the active position Fig. 9, in which
the curved cam 214 of the frame is presented to
the cam 215 on the shaft 218, and the end of
the lever 208 is presented to the pin 205 of the
caneeling coupling 203.

When the sald preliminary adjustments sub-
sequent upon the depression of the accumulator
key (8 have been completed, as described, the
clreult of the motor Te is closed by automatic
means, not shown, and the main driving shaft
145 is rotated anti-clockwise. The shift mech-
anism coupling 143 which has been thrown in
by its lever 142, rotates with the main driving
shaft and the tens transfer shaft 6f is rotated
through the gearing which has been described.
The first operation performed by the rotating
tens transfer shaft is the cancelation of the
accumulator Tl by the elevated portion of the
cam plate 55 depressing the roller 108 on the arm
10T and, through the means described, shifting
the rack 81, Fig. 4, to the right so that the can-
celing wheels 90 are rotated anti-clockwise.
However, as there Is ag yet no velue in the ac-
cumulator wheels 15, their zero gaps 80 are pre-
sented to the canceling wheels 80 and they do not
rotate the accumulator wheels T5.

When the canceling operation in the accumu-
lator Tl has been completed, that is, when the
roller 108 is engaged by the lower portions of the
camplate 55, which occurs after about two thirds
of a revolution of the tens transfer shaft 5i,
ag described, the sector 52 engages the lower arm
48 of the bellcrank whose upper arm moves the
accumulator Tl into inactive position by means
of the crank 82. In the present instance, this
disconnection of the accumulator wheels T5 and
the totalizer spur gears 16 has no function.
When the sector B2 releases the arm 48, the
spring 46 returns the bellcrank 45, 49 Into the
position shown in Fig. 15 in which the accumu-
lator Tl is returned into active position and its
wheels 15 reengaged with the totalizer spur gears
T16. At this moment, the cam 2f5 on the shaft
216 engages the cam 214 of the U frame 17T and
tensicn is put on the spring 189, as described.

Shortly before the tens transfer shaft 61 has
completed its revolution, the stay 138 of the tens
transfer cams 135 engages the arm 13T of the
lever (21 and turns the lever clockwise, so that,
as described, the arm 1384 of the lever 123 again
leaves the abutment 133, and the spring 1296
swings the levers 121, 128, and 126 until the lug
120 engages the step (19 in the catch 115, the
parts occupying the intermediate positions il-
lustrated in Fig. 12¢. At the same time and un-
der the action of the slot 188 in the lever 128,
the coupling lever 142 returns info its Initial po-
sition In which it throws out the shift mecha-
nism coupling {43 after one revolution, and re-
leases the lever 184, as described, so that it couples
the canceling coupling 283 with the main driv-
ing shaft 145 under the pull of the spring 188, by
the means described.

Since the accumulator key is still locked in its
depressed position and holds the accumulator Ti
In active position, the accurnulator wheels 15 still
are in mesh with the totalizer spur gears 16. The
rod 206 which is connected to the canceling cou-
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pling 203 at 205, cancels the totalizer 2 which
containg the first product 121 through inembers
Li, L, and la in the manner described, the ac-
eumulator wheel 15 being rotated for the amount
introduced into the totalizer during the first half
revolution of the cancellng coupling 203. The
totallzer shaft 1s rotated clockwise until its tens
transfer cam N, Fig. 2, engages the tooth Za of
the tens transfer slide 2. Thus, the accumuliator
71 recelves the first product 121 while the corre-
sponding result totaliser 3 is returned to zere.
After in this manner the value 121 has been
transferred into the accumulator Tl from the
totaliser 3, the accumulator key 16 15 unlocked
by the pin 208 of the canceling coupling 203 en-
gaging the end of the lever 209, and all parts op-
erated by the accumulator key 46 return into
their fnitial positions. The factor 11" which is
still in the revolution counter 4, is canceled by
depressing the key 13.

The second product, 12 18, is now introduced
by means of the keys B, as described, and the
maltiplicaticn key 18 is depressed whereupon the
value 192 {5 indjcated by the totalizer 3, and the
value 6 by the revolution counter. To obtain the
total 121 -} 192, the accumulator key 16 is de-
pressed again, but the product 192 is not trans-
ferred to the product 121 already in the accumu-
lator Tl but the product 121 in the accumualtor
11 is added to the product 192 in the totalizer 3
by canceling the accumulator 71 and the total
313 thus obtained in the totalizer 3 is transferred
to the accumulator 71.

When the accumulator key 16 i3 depressed, the
accumulator Tl is canceled in the manner de-
scribed above, its canceling wheels 80 rotating
anti-clockwise. This, however, applies only to
the three wheels 15 at the right, as the value 121
was introduced only in these by the first accumu-
lation and so a solid tooth of the three wheels is
in line with the zero gaps 83 of the allotted can-
celing wheels 90. These wheels 15 are now rotat-
ed clockwise until their zerc stops 18 engage the
checks 19. By the rotation of the three wheels
15 at the right, the three totalizers 8 at the right
are rotated anti-clockwise through spur gears T8,
in conformity with the accumulated value 121.
However, since the totalisers already indicate the
value 192, the accumulated value 121 is added to
192, but only “213” is indicated by the totalisers,
since the tens transfer has cnly been prepared
for the present since the tens transfer cam N of
the spur gear Na, Fig. 2, engages the tooth Zea of
the tens transfer slide Z and shifts the slide in
the direction of the arrow b, At this moment,
the tens transfer shaft 51 has been rotated so
far that its sector 52 acts on the end 50 of the
bellerank arm 48 and therehy disconnects the ac-
cumulator 71 from the gear wheels 76. This is
necessary for the tens transfer, because the ac-
cumulator wheels 15 which are already at zero
could not rotate clockwise as required for tens
transfer, being arrested by the checks 70. The
tens transfer is effected immediately after the ac-
cumulator has occupied its inactive position, Fig.
2, in manner per se known, by the tcns transfer
cams 135 on the tens transfer shaft 51 which
elevate all tens transfer slides M. As, however,
cnly the tens transfer slide Z of the tens place
was shifted In the direction b, the corresponding
tens transfer slide M is turned to the right when
the slide Z rises, turning the number roller of the
100 place of the totalizer for one place so that
now the correct amount 313 is now indicated by
the totalizers, After thls has been effected, the
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sector 52 releases the arm 49, and the spring 44
returns the accumulator into active position.
When the tens transfer shaft §1 has completed
its revolution, the shift mechanism clutch 148 is
thrown out and the canceling coupling 203 is
thrown in, so that the totalizers are now can-
celed. Asthe value accumulator {s still in the ac-
tive position, Fig. 3, the total of the two products
1214182=313, is transferred to the value ac-
cumlator 11. The third product 13x15=195 i3
now introduced and appears in the totalizers.
For adding the value 313 In the accurnulator 11 to
the value 195 in the totallzers, the accumulator
key 16 1s depressed again, and the product 195 is
now transferred to the accumulator 71 in the
manner described. The value 508 is now In the
accumulator 1, The product 25x5 must now
be subtracted from the total 508. The handle 21,
Fig. 1, is placed on “divislon”, or negative multi-
plication. The two factors 25 x5 are now intro-
duced by means of the keys in the manner de-
scribed and the multiplication key I8 is de-
pressed. The product now appears negatlve, 899
099 999 999 9875. To find the fAinal result, 508—
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125=383, the accurnulator cancelation key i1 1s
depreszed and thereby the value 508 in the ac-
cumulator 1t s transferred eadditively to the
value in the totallzers, and the machine now per-
forms the following calculation:

999 999 999 009 D875
+ 000 000 000 000G 0508

000 000 000 000 0383

The value “1" found at the left of the sixtenth
place, by tens transfer, is not indicated since
there is no number roller at this point, and so the
correct result 383 is indicated by the totaliZers.

To cancel the value 383 from the totallzers, the
totalizer cancelation key I2 Is depressed, the can-
celation coupling 293 is thrown In and the value
383 is canceled from the totalizers through the
mechanlsm L, L1, Is. The accumulator and the
totalizers are now at zero again,
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