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Published May 25, 1943

Serial No. 259,030

ALIEN PROPERTY CUSTODIAN

COMPLEMENTARY TOTALISER

Hugoe Ernst Kimmel, Zella-Mehlis, Germany;
vested in the Alien Property Custodian

Application filed February 28, 1939

This invention relates to a complementary to-
talizer, especially for typewriting-calculating ma-
chines equipped with totsl taking means and
with mechanism for controlling the *fugitive 1.”

Machines of this kind have mlready become
known In which, however, the “fugitive 1” was
introduced manually. Later, the Intreduction of
the “fugitive 1" wes performed automatically in
dependence on the carriage movement, hut these
machines had the drawback that the proper fotal
teking of the amounts eculd not be checked hy &
clear sign testing or printing device.

These drawbacks are eliminated according to
the invention by the meehanism for controlling
the “fugltive 1” heing arranged to be automati-
cally reversed in dependence on the position of
the numeral wheels at the highest calculating
place in the direction of the carriage steps, if a
value In positive form s present in the set of neg-
ative numeral wheels after the complemeniary
totalizer has left its active position, and, if a
value in positive form is present in the set of
positive numeral wheels before the complemen-
tary totalizer arrives {n its active position, in
such manner that the “fugitive 1" js transferred
to the set of posttive numeral wheels in additive
sense.

In the accompanying drawings, several con-
structions of the subject matter of the present
invention are illustrated by way of example, as
follows:

Figs. 1 to 13 illustrate the first construction.

Fig. 1 is a perspective illustration showing a
typewriting-calculating machine viewed from the
left and the {front, the calculating inechanizm
of the machine being concealed in & casing, the
complementary totalizer being shown in full lines
and a normal, & minus, and an idle column tetal-
izexr being shown in doi-and-dash lines.

Pigs. 2 and 3 are elevations of the complemen-
tary totalizer, viewed from the right, that is, in
the direction of the arrow in Fig. 1, and showing
the mechanism for controlling the “fug:tive 1”
In its initial and reversed position, respectively.

Pig. 4 is a detail.

Pig. 5 is a perspective illustration of the com-
plementary totalizer, viewed from the right and
the front of the machine,

ig. 6§ shows part of a locking wheel iever in
the complementary totalizer.

Figs,. 7 and 8 ave elevations of the complemen-
tary totalizer, viewed from he right in Fig. 1 and
partly broken away, snowing one of iis locking
and seiting levers in ils act ve and innctive po-
sition, respectively.

o
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Flgs. 9 and 11 are elevations of the complemen-
tary totalizer, viewed from the left in Fig. 1 and
show!{ng the mechanism which operates a pair
of sereens for alternately concealing the positive
and the negative set of numeral wheels In the
complementary totalizer, in the initial position in
which a “minus” value s calculated, and in the
position in which the “minus” value is replaced
hy a “plus” value, respectively.

Fig. 10 shows diagrammatically the two sets
of numeral wheels in the complementary total-
izer, and a train of gears connected thereto.

Flg. 12 is a front elevation of the complemen-

_ tary totalizer.
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Fig. 13 is a front elevation of the place fndl-
cator,

Fig. 14 15 an elevation, viewed as in IMigs, 7
and 8, of a second construction in which the
mechanhism controlling the *“fugitive 1™ is modi-
fied.

Fig. 15 shows part of a form to be filled in by
the typewriting-calculating machine,

Figs. 16 to 20 are dlagrams showing various
relative positions of an abutment plate forming
part of the screen-operating mechanism at the
left of the complementary tetalizer, Figs. 9 and
11, and of lugs on the place indicator.

Figs. 21 to 26 show the positions of the com-
plementary and column totalizers for perform-
ing the calculating operations required for filling
in the form, Fig. 15.

Figs. 27 to 30 illustrate the third eonstruction
of the complementary totaliger,

Figs. 27, 28, and 29 correspond to Figs. 2, 3
and 5.

Fig. 30 is a detail.

Figs. 31 to 34 illustrate the fourth construction
which Is distinguilshed by a modifled tensioning
member.

Figs. 31 and 33 are front elevations of the com-

plementary totallzer in its indtial position and in

its active position with respect to the tensioning
member, respectively.

Mg, 32 is a vertical section of the {irame of the
machine, viewed from the left in IFigs. 31 and 33.

Fg. 34 is a perspective lllustration of the parts
shown in Figs. 31 to 33.

Figs. 35 to 38 illustrate the fifth construction
of the complementary totalizer.

Figs. 356 and 38 are elevations corresponding to
Figs. 9 and 11.

Fig. 36 is a front elevation of the complemen-
tary totalizer, partly broken away at the right.

Fig. 37 is a perspective illustration of the com-



2

plementary totalizer, with Its side plates taken
apart.

Figs. 39 and 40 which illustrate the sixth con-
struction, are elevations corresponding to Figs.
9and 11,

Flgs, 41, 42, and 43 illustrate the seventh con-
struction.

Figs, 41 and 42 are elevations corresponding to
Figs. 9 and 11.

Fig, 43 is a detall.

Flg. 44 is & diagram illustrating a calculating
example illustrating the object for which the
fifth, sixth, and seventh construction were de-
slgned.

Flg. 45 Is an elevatlon of a device for indicating
the overstepping of the capactly of the comple-
mentary totalizer,

General descriplion

Before the subject matter of the invention
proper will be described, it should be noted for a
better understanding of the inventlon, that the
entries made in the form F (Fig. 15) may be per-
formed, by way of example, in a typewriting-cal-
culating machine with automatic total taking
mechanism, but obvlously the complementary to-
talizer 1s not lUmited to typewriting-calculating
machines with automatic total taking mecha-

nism, and may be adapted to any other type- ,

writing-calculating, or calculating machine,

A totallzer suspension rail | which |Is
attached to the paper carriage, not shown, sup-
ports three column totalizers I, II and IIT, shown
in dotted lines and a complementary totalizer 2
shown in full lines at the right of the column
totallzers. I Is a normal column totalizer, IT is
a minus column totalizer in which the sequence
of the numersal on its numeral wheels Is reversed,
and ITT is an idle column totalizer.

The column totalizers I and II are opposite
the columngs A and B, respectively, of the form
P (Fig. 15) and the 1dle totalizer ITT is opposite
the column C.

Arranged opposite the column D of the form F
is the complementary totalizer 2. This totalizer
is equlpped with a lower positive set {15 (Fig. 12)
of numeral wheels and an upper negative set 116
of numeral wheels which are displayed through
slots in the front plate of the complementary
totalizer. A screen 113 is provided for conceal-
ing the positive set 115, and a similar screen 112
1s arranged for the negative set {i8. The
screens are attached to the free ends of a palr of
arms on g four-armed screen controlling lever
102 (Figs. 1, 9, 11 and 12) which Is fulcrumed at
the left-hand side plate 39 of the comblementary
totallzer 2. In the normal position of the lever
102 the screen 113 conceals the positive set (15,
and the screen (12 exposes the negative set 6.
The lower end of the front plate 200 of each to-
talizer 15 provided with a horizontal rib 198
which, cooperating with a roller 190, Flgs. 1, 31
to 34, at the upper end of a retaining plate m
prevents rising of the totallzers.

The arrangement of the mechanism for control-
Hng the “fugitive 1”7 al the right-hand side
plate of the complementary totalizer

The complementary totalizer 2 has a side plate
3 at the right (Figs. 2 and 5) and a side piate 38
at the left, as described. A controlling plate S¢
(Flgs. 2 and 3) for determining the kind of cal-
culation, and an unlocking plate E, with a recess
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El, are arranged between the side plates of the
complementary totalizer 2.

A pulling lever 5 (Figs. 2, 3 and 5) is mounted
to swing about.a bearing screw 4 in the side plate
3, and a roof-shaped cam 74 1s provided at its tall
end 73. In the normal position of the pulling
lever 5, Fig. 2, a lug @ which extends to the left
at right angles from the pulling lever 5, bears on
the cover plate T of the complementary totalizer
2 and thereby limitg the swinging movement of
the lever § In anti-clockwise direction. A pull-
ing rod 9 Is pivoted to the front end of the pull-
Ing lever § with its upper end by 8 headed screw
6. At its lower end, the pulling rod 8 has an
elongated hole {8 through which extends a head-
ed screw 11, This headed screw is Inserted in
the front arm I4 of a sector lever 13 which Is
mounted to swing on a bearing screw 16 in the
side plate 3. Further, the headed screw (I en-
gages In a slot 12 In the rear end of a reversing
lever 13 which is mounted to swing about the
right-hand end of a shaft 38 whose left-hand end
Is threaded and engages in a hole in the left-
hand side plate 39, (Figs. 5, 9 and 11}, it will ap-
pear that in this manner the reversing lever 13
and the sector lever 15 are swung when the pull-
ing rod 9 is shifted.

Teeth T at the rear end of the sector lever I3
mesh with a pinion 8. This pinion which ex-
tends through an elliptical hole 28 in the right-
hand side plate 3 of the complementary totalizer
2, Is rigidly connected to a locking wheel I4.
The pinion I8 and the locking wheel I8 are
mounted together on a bin 22 (Fig. 6) which 1s
secured to the locking-wheel lever 28 allotied to
the lowest calculating place of the comblemen-
tary totalizer 2, and are held by & nut 24. The
pinion 18 meshes with a driving spur gear 21
(Fg. 6) at the lowest calculating place of the
complementary totalizer 2. When the lowest
calculating place of the complementary totalizer
2 moves Into active position and the locking
wheel lever 23 I3 swung in the direction of the ar-
row 25 (Fig. 6), one of the gaps 28 in the locking
wheel |8 engages over & fixing rod 27 which pro-
Jects from the right-hand side plate 3, to prevent
rotation of the pinion 18 and the locking wheel
19 during the operation of the lowest calculating
place,

At the crooked front end 26 of the arm (4 of
the sector lever 15, a roller 30 is mounted to re-
tate & rivet 29 for cooperation with notches 31
and 32 In a spring catch 33. The spring catch
33 15 mounted to swing about a bearlng screw 34
in the side plate 2 of the complementary total-
izer 2 and is permanently turned anti-clockwise
by & spring 3% (Flgs, 2, 3, and 5) whose front end
fs secured to a pin 38 riveted into the catch 33
and whose rear end is anchored on & bearing
member 371 (Figs. 2 and 3) secured in the side
plate 3, so that one of the notches 31 or 32 in
the spring catch 33 engages the roller 30 on the
sector iever 1% holding the sector lever (8, and.
through, the headed screw [, also the pulllng
rod 8 and the reversing lever (3 in their positions.

The reversing lever i3, 1s mounted to swing on
the threaded shaft 38 which extends through a
hole in the right-hand side plate 3 and Is screwed
into the left-hand side plate 38 of the comple-
mentary totalizer 2. Mounted to swing on the
threaded shaft 38 between the side plates 3 and
39 is a general reversing flap 40 whose eXtension
41 (Fig. 5) projects beyond the slde plate 3 at the
right and is engaged by a forked part 42 of the
reversing lever 13 so that it is held in the posi-
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tion to which it has been swung In this manner
amd in conformity with the position of the lever
t3. When the reversing flap 40 is in its vertical
position (Fig, 2) it effects the reversal of the
kind of operation of the typewriting calculating
machine, setting the machine to subtraction so
that when total taking the value calculated In
the complementary totalizer 2, itallcs are
printed. In the rocked position (Fig, 3) of the
reversing flap 40, it is In inactive position,

An arm 43 projects forwardly from the revers-
ing lever 13 and on this arm f a roller 44 Is
mounted to rotate which upon the carriage re-
turn cooperates with a cam 45 (Figs, 1, 5 and 12)
of a tensioning member 46. An incline 48a is
arranged at the rear of the cam 45. The tension-
ing member 46 which is ¢rooked as best seen in
Fig. 3, 1s secured to the right-hand end of Lhe
front wall 48 of the calculating casing by screws
471 and its upper end 48 projects through a slot
50 (Fig. 1) in the top plate of the calculating
casing §1.

The pulling rod 9 is equipped with a wedge 52
{(Figs. 5, 7T and 8) whose inclined edge (3 is ar-
ranged for cooperation with the inelined end 54
of a pawl 56. This paw! is secured on the right-
hand journal 56 of a locking flap 87, Pigs. 7T and
8. When the pulling rod 9 is shified upwards
the Inclined edge 63 of its wedge 52 slldes along
the inclined end 54 of the pawl 55, turning the
pawl! end the locking flap 51 anti-clockwise (Fig.
8). The locking pawl 51 engages below the front
ends of locking and setting arms 59 arranged at
the comma places, whereby a locking tooth b8
(Fige. 7 and 8) on each lever 59 Is moved clear of
the teeth of the corresponding drive wheel 60.
The driving wheels are now released during the
reversal of the control members dcscribed in the
section entitled “The operation of the comple-
mentary totalizer and the mechanism parts co-
operating with it”, for introducing the “fugitive
1” into the lowest calculating place.

Springs 5%a, Fig. 7, at the locking and setting
levers 69 tend to turn the locking flap 57, and
with it the pawl 55, permanently clockwise, the
inclined end 54 of the pawl acting on the upper
incline 53 of the wedge 52 and moving the pulling
rod 9 in such manner that the upper edge 10a of
its elongated hole L0 bears upon the shank of the
screw I (Pig. 7).
that the pulling rod 9 can be raised for the dis-
tance limited by the elongated hole during ihe
raising of the locking and sstiing levers §9 (Fig.
8), before the pulling rod 9 can &ct on the revers-
Ing lever 13 and the sector lever (5.

Mounted to swing on the bearing meirnber 31
(Fgs. 2 and 3) at the right-hand side plate 3 of
the complementary totalizer 2 is a carriage-re-
turn releasing bellcrank §2 with a handle 63 at its
front end. The rear end of the bellcrank 62 is
gulded by means of a screw 61 extendine through
an elongated hole 622 in the bellcrank. Spacing
sleeves, not shown, hold the bellecrank at the
proper dislance from the side plate 3. The bell-
crank 1s arranged for releasing the automatic
carriage return of the typewriting-calculating
machine, the bellerank £2 being turned anti-
clockwise about Lhe bearlng member 37 until a
pin 64 at the free end of a flat spring 66 which
is riveted to the bellerank, engages in & depres-
slon 68. At the same time a lug 67 at the rear
end of the bellerank 62 acts on not illustrated
parts which have been shown iIn the patent
2.046.524 the end of the movement of the car-
riage to the left, effecting the carriage return.

This has for its consequence ;
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A check §8 (Pigs, 2, 3 and §) is secured to the
right-hand slde plate § of the complementary
totalizer 2, for preventing release of the calcu-
lating mechanism of the typewriting-calculating
machine while the controlling members of the
complementary totalizer 2 are reversed.

Two stays 69 and 10 (Pig. 5) are fixed on the
right-hand side plate 3 of the complementary
totalizer 2 to which is attached by screws 12 (Fig.
12) a casing 7| (Figs. 1 and 12) adapted to the
shape of the side plate 3.

As mentioned, a roof or inverted V member T4
is arranged at the tail end 13 of the pulling lever
& (Flg. 5.

5 The controlling parts at the place indicator of

the typewriting-calculating machine jfor re-
versing the controlling members of the com-
plementary totalizer

A holder 16 for a place indicator TT (PFigs. 1, 2.
3 and 13) is secured to the front carriage rail 15
(Fig. 1) and its pointer T8 indicates that calcu-
lating place of a column totalizer which Is in cal-
culating position at the time, A plate 78 extends
to the right from the place indicator 17 and a
hinge member 80 is held on the plate 19 by
screws 81, Eyes 82 (Fig. 5) of the hinge mem-
ber 80 support a bearing shaft 83 on which a con-
trolling flap 84 for the pulling lever § is mounted
to swing. By & torsion spring 86 (Figs. 1, 5 and
13) which is wound about the bearing shaft
83, the controlling fiap 84 is turned permanent-
ly anti-clockwise (Fig. 2) until an abutment 86
(Fig. 1) which is arranged the flap 84, engages
the hinge member 80 and holds the flap 84 in
its normal. that is, vertical, positlon. In this po-
sition of the flap 84, an inclined edge 87 (Figs. 1
and 13) at the lower end of a right-hand extcn-
sion 88 of the flap 84 can cooperate with the
roof-shaped cam T4 on the pulling lever 6. A
lug 93 extends at right angles and in forward
direction from a left-hand extension 89 (Figs. 1,
2. 3,5 and 13> of the flap 84. The front edge 91
(Fig. 1) of the lug can cooperate with a trapeze-
shaped plate (24 at the rear end of the four-
armed lever i02 (Figs. 1, 9 and 11) which is at
the left-hand side plate 38 of the complementary
totalizer 2,

A controlling lug 92 Figs. 2 to 4 and 13 is se-
cured to the lower side of the place indlcator 17
by screws 93. A projection 94 extending down-
wards from this lug 92 has an incline 95 (Fig. 13)
projecting into the plane of the extension 88 on
the flap 84 and can act in the same manner on
the roof shaped cam T4 cn the pulling lever §
8+ the complementary totalizer. Howcver, this
projection #4 will act on the cam 14 of the pulling
lever § only if the flap 84 has been swung so
far to the rear that lts extension 88 is beyond the
path of the cam 14 (Fig. 4}, as will be fully de-
scribed in the sectlon entitled “The operaiion
of the complementary totalizer and the parts of
the mechanism cooperating with it.” The ar-
rangement of the extension 88 and the prnjec-
tion 94 has in the present tnstance been advan-
tageously so determined that in the normal posi-
tion (Pig. 3) of the flap B4 Its inclined edge 81
aets on the cam 14 for two carriage steps earlier
than the highest calculating place of the com-
plementary totalizer 2 moves into active position
while the Incline 95 of the lug 92 can act on the
cam T4 only upon the second feeding step of the
paper carriage of the typewriting-calculating
machine, after the lowest place of the comple-
mentary totalizer 2 has calculated.
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The arrangement of the screen-controiling mech-
anigm at the complementary totalizer

At the driving wheel 96 (Pigs. 1, 9 and 11)
which is allotted to the highest calculating place
in the complementary totalizer 2 a cam 87 13 se-
cured which slides in an arcuate slot 98 In the
left-hand side plate 39 of the complementary
totalizer 2. The thicker head 9% (Figs. 9 and 11)
of the cam projects beyond the side plate 39.
This head 99 of the cam %7 can act on an arcuate
edge 100 at one arm (81 of the four-armed lever
102. The four-armed lever 102 is mounted to
swing at the side plate 39 of the complementary
totallzer 2 about a bearing screw 103. A power
accumulator, here shown as a spring 104 which
is clamped to the side plate 89 by a headed screw
105 (Figs. 9 and 11) and whose downwardly pro-
Jecting spring arm j06 engages in a recess 101
of the arm 101, tends to turn the four-armed
lever 192 permanently clockwise about the screw
183, forcing the arcuate edge 180 of the arm (0f
of the lever 102 agalnst the head 9% of the cam
97, (Fg. 9).

Two arms 108 and 109 project forwardly from
the four-armed lever 102 to which the screens 112
and (18 (Figs. 9 to 12) are secured by screws [10
and i1, respectively. The screens are connected
by a strip 114 (Fig. 2) to constitute a frame as
described, when the four-armed lever 102 is in
its normal position according to Fig. 9, the screen
113 conceals the positive set of numeral wheels
115 in the complementary totalizer 2 (Fig, 12)
while the screen 112 exposes the negative set of
numera] wheels (16 of the totalizer 2. It should
be noted that in this case the “fugitive 1" is al-
ready introduced into the lowest calculating place
by cooperation of the roller 44 (Figs. 2, 3 and 5)
on the reversing lever 13 and the tensioning
member 48, ag will be described in the section en-
titled: “The operation of the complementary
totalizer and the parts of the mechanisms co-
operating with 1t,” whereby all numeral wheels of
the negative set 116 are moved to “zero” (Fig, 1).

When the negative numeral wheels (16 (Fig.
12) of the column totalizer 2 after reversing by
the lever (3 show ‘“zero” (Fig. 10), the concealed
positive numeral wheels (15 show “9”. If in
this case a value, for instance, 0.80, 1s Introduced
positively into the complementary totalizer 2, the
exposed negative numeral wheels 116 indicate
the value “9 999 999.20”, while the concealed
positive numeral wheels 1§ indicate the value
“¢ 000 000.79”. Since during the introduction
a tenth transfer as far as the highest place has
occurred, the driving wheel 96 is rotated in the
direction of the arrow (17 (Fig. 9 and 11). The
head 8% of the cam 97 on the driving wheel 86
now moves from the position In Fig. 8 Into the
position in Fig. 11, releasing the edge 100 of the
arm 101 on the four-armed lever 102, The lever
is now free to swing clockwise under the action
of the spring 104 until the lower edge (18 of the
screen 113, which engages In a slot 19 In the
left-hand side plate 8% of the complementary
totalizer 2, and in a slot 120 in its right-hand side
plate 3 (Figs. 11 and 3) abuts against the respec-
tive lower ends 121 and 122 of the slots {18 and
120, The screen |12 now conceals the negative
set of numeral wheels 116 in the complementary
totalizer 2, while the screen |18 exposes the posi-
tive set of numeral wheels |18§.

A rearwardly extending arm 123 is arranged
on the four-armed lever (02 which is crooked to
the right at 1ight angles and made into a trapeze-
shaped plate 124 (Fig. 1), the Inclined edge 125
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at the left of the plate 124 projecting into the
path of the lug 80 (Figs. 1, 2, 3 and 5) at the flap
84 in the normal position of the four-armed lever
102, as shown In Fig. 9. In the position of the
lever 102 according to Fig. 11, the plate 124 has
been swung 50 as to place its Inclined edge 125
above the path of the lug 80 of the flap 84, sliding
past the lug and not influencing it.

The operation of the complementary tolalizer
and the parts of the mechanism cooperating
with it

In the following, the operation of the comple-
mentary totalizer 2 and its controlllng members
according to the invention, In cooperation with
the controlling parts of the place Indicator 71
and the tensioning member 46 (Fig. 1), wil! be
described for the accounting entries in the form
F (Fig. 15).

It is assumed that all members of the comple~
mentary totalizer 2 and all parts of the place
Indicator 71 occupy their normal positions, as
shown in Figs. 1, 5§ and 9. In the normal posi-
tion of the metnbers of the complementary total-
izer 2 g5 shown in Figs. 5 and 9, the “fugitive 1”
has already been added to the lowest calculating
place of the negative set of numeral wheels {16
in the complementary totalizer 2. The conse-
quence was that the train of gears of this calcu-
lating place was turned from “9” to “0” and due
to the tens transfer which occurs during this
and is transmitted from one calculating place to
the next higher calculating place of the comple-
mentary totalizer 2, all numeral wheels of the
negative set of numeral wheels 116 have been
turned to “zero”. During this rotation of the
driving wheel 96 (Fig. 0) at the highest calculat-
Ing place of the complementary totallzer 2 agalnst
the direction of the arrow 117, the head 99 of its
cam 87 has acted on the edge (00 of the arm 101
and furned the four-armed lever 102 anti-clock-
wise against the action of the spring 104, so0 that
the screen 112 exposes the negative set of nu-
meral wheels 116 (Fig. 12) while the screen 118
conceals the positive set of numeral wheels [I5
which has now been turned to “9”. The trapeze
Plate 124 of the four-armed lever 102 (Figs. 1
and 9) is moved into the path of the lug 90 on
the flap 84 of the place indicator 77.

The first operation is that of entering a “credit”
amount, for instance, RM, 135,25, in the column
B of the form F, as shown in Fig, 15, and of cal-
culating this value in the minus column totalizer
IT (Fig. 1) and in the complementary totalizer 2.
As mentioned, the sequence of the numerals on
the numeral wheels in the minus column totalizer
II is the reverse of the normal sequence. The
minus totalizer II is equipped with a controlling
plate 8t (Figs. 2, 3, 9, 11 and 21) by which the
kind of cperation of the machine is set for sub-
traction, and the maln driving wheels Al, A3 and
A4 (Fig. 21) are driven in the direction of the
arrow in wheel Al (Fig. 9. By a clutch-control-
ling plate V (Fig. 21) which is also arranged at
the minus column totalizer II, a clutch K is oper-
ated to connect the main driving wheel A3 to the
drive of the machine. As also mentioned, the
unlocking plate E (Fiegs. 8 and 11) of the comple-
mentary totalizer 2 which normally unlocks the
calculating mechanism of the typewriting-caleu-
lating machine in the frame 51, 15 recessed at EI.
This recess is provided for preventing uncoupling
of the main driving wheel Ad from the drive by
the unlocking plate E when the complementary
totalizer 2 moves Into active position with respect
to the maln driving wheel A4,
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By depressing the corresponding tabulator key,
not shown, the hundreds calculating place in the
minus column totalizer IT is moved into calculat-
ing position, whereupon by depressing the calcu-
lating key in the calculating keyboard, not shown,
of the typewriting calculating machine, which
corresponds to the value “17, the number “1” is
typed in the column B of the form F, and gn-
tered in negative sense into the hundreds calcu-
lating place of the minus column totalizer II.
The numeral wheels at the hundreds calculating
place now displays “1”. At the same time, a “1"
is entered Into the complementary totalizer 2 in
negative sense and the hundreds calculating place
of the negative set of numeral wheels 116 in the
complementary totalizer displays “1”. After the
carriage has moved on for one step, a “3”, and, &s
the carriage moves further, the other numbers
of the “credit” amount 136,25 are typed similarly
in the column B of the form P and calculated in
the minus column totalizer II and in the comple~
mentary totalizer 2, so that the minus totalizer IX
and the negative numeral wheels t16 of the com-
plementary totalizer 2 indicate the value “135,25"
{Flg. 21},

Now, an “0ld Balance” of RM 20.10, which was
taken over as a plus value an earlier form, is to
be typed in the column C of the form P and to
be calculated In the ecomplementary totalizer 2.
Asg the idle column totalizer II is without the
elutch-controlling plate V, Fig. 21, the clutch K
remalins in its normal pgsition in which the driv-
ing wheels Al and A2 (Fig. 22) are coupled to
the drive. Nor has the idle column totalizer ITI

a controlling plate S¢, for controlling the kind of 3

operation so that amounts entered by depression
of keys are 50 in additlve sense.

When the idle column totalizer III has been
tabulated Into active position with its tens place,
the value “20.10" is typed in the column C and at
the same time is entered In positive sense into
the corresponding calculating places in the com-
plementary totalizer 2 so that the value “115.15"
(Fig. 22) is indicated at the close of the calculat~
ing operations by the exposed negative set or
rumerzal wheels 116 of the complementary totaliz-
er 2. The complementary totalizer 2 has now
moved to the left so far that the Inclined
side 125 (Fig. 1) of the trapeze plate J24 of the

four-armed lever 102 is at the right of the lug 80 !

on the pulling-lever controlling flap 84 (Fig. 16).

The value “115.15" which has been entered in
the complementary totalizer 2 Is now to be regis-
tered as new balance in the column D of the form
F by total taking. For this purbose, the comple-
mentary totalizer 2 s moved Into actlve position
with respect to the main driving wheel Al (Flig.
23) of the caleulating mechanism in the frame
§1 of the typewriting-calculating machine with
its hundreds calculating place by depression of
the corresponding tabulator key. During the
carriage movement which has been started by
the tabhulating operation, and two steps before
the complementary totalizer 2 arrives in the ac-
tive position with its highest calculatlng place,
the inclined side 2% of the trapeze plate 124 at
the fourarmed lever 102 engages the front edge
94 of the lug 90 at the pulling lever controlling
flap 84 (Fig. 17) and swings the flap anti-clock-
-wilse agalnst the torsion spring 85, as shown In
Fig. 4, about the bearing shaft 83, and the ex-
tension 88 at the right of the flap 84 moves be-
yond reach of the roof-shaped cam T4 of the
pulling lever § (Figs. 4 and 14). During the fol-
lowing moving on of the paper carriage to the
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left, the rear edge 124g (Fig. 1) of the trapeze
plate 124 holds the flap 84 in its swung-out posi-
tion until the roof-shaped cam 14 of the pulling
lever 5 has moved past the extension 8§ of the
flap 84. When the edge 124g of the trapeze plate
124 releases the lug 90 of the flap 84, the flap
swings back into its normal position, as shown
in Fig. 2, under the action of the torsion spring
85, in which the abutment 86 of the flap 84 bears
on the hinge member 80. Since, the complemen-
tary totalizer 2 has a controlling plate S5t for
controlling the kind of cperatlon (Flg, 23), the
kind of the calculating mechanism concealed by
the frame 51 is reversed to subtraction when the
plate 5¢ moves into active position. Due to the
general reversing flap 40 (Figs. 2 and §) of the
complementary totalizer 2 being held In its ver-
tical or normal position by the reversing lever 13,
this flap reverses to addition the ca)eulating
mechanism of the typewrlting-calculating ma-
chine—which had been set to subtraction by the
controlling plate St of the complementary total-
izer 2--by operating the general reversing key G
for reversing the kind of operation (Fig. 1) be-
cause the “minus” value 115.15 indicated by the
negative set of numeral wheels 118 in the com-
plementary totalizer 2 can be withdrawn from
the cotnplementary totalizer only by addition.
When the general reversing key G for reversing
the kind of operation of the typewriting calcu-
lating machine is operated, the value “115.50” is
typed in italics upon tofal taking, characterizing
it as a negative balance.

The calculating meohznism concealed by the
frame 51 is uncoupled by the unlocking plate E
of the complementary totalizer 2.

After the huadreds calculating place of the
complementary totalizer 2 has been moved Into
caloulating position, the values “115.80” is with-
drawn from the complementary totalizer 2 and
t¥ped in column D of the form F (Fig. 15) and
the putomatic total taking effected thereby.

After the last number “5” of the value “115.50”
hag been withdrawn frem the negative sgt of

5 humeral wheels 116 In the complementary totgl-

1zer 2, and typed in the column D of the form F,
the negative numeral wheels 116 again show
“gero”’ ahd the value “135.25” appears in the
minug column totalizer II (Fig. 23). In conse-
quence of the typing of the last number “5” of
the value “135.25” a step of the carriage Is re-
leased and when this step has beep performed,
the lefthand incline of the roof-shaped cam 14
on the pulling lever 5§ (Flg. 1) is at the right-
hand side of the projection 84 on the controlling
g 82. (Figs. 1, 13, and 18). Now the paper
carriage of the typewriting-calcylating machine
is brought cne step further to the lefi. At the
same tlme, the left-band incllne of the roof-
shaped cam 74 on the pulling lever 5§ slides along
the ineline 95 of the fixed controlling lug 92, and
the pulling lever § (Figs. 3 and §) is swung clock-
wise about ity bearing screw 4. The screw § now
ralses the pulling rod 9 and the locking and
setting levers 59 (Fig. 7 and 8) are ralsed by
means of the incline 53 of the wedge %2, the In-
cline 54 of the pawl 56, and the locking flap 57,
as shown In Fig. 8, unlocking the driving wheels
89 of the complementary totalizer 2. As the pull-
Ing rod 9 rises further, the lower end of its elon-
gated hole |0 acts on the screw {1 in the front
arm 14 of the sector lever 15 and turns the sec-
ior lever (5 clockwise about Its bearing screw I6.
The roller 30 arranged at the crooked front end
28 of the gector lever 15 leaves the notch 31 in
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the spring catch 33 to which the spring 35 is con-

nected, and 1s engaged by the notech 32, holding
the sector lever I5 In this position (Flg, 3).

The swinging movement of the sector lever 15 .

is transmitted to the reversing lever 13 by the
screw Il and the slot 12. The reversing lever
13 Is swung anti-clockwise about the shaft 38
and, with 1ts forked part 42, swings the general
reversing flap 44 for reversing the kind of oper-
ation into the position shown in Fig. 3.

When the sector lever 15 swings clockwise, 1ts
teeth {7 turn the pinion 18 and the locking wheel
19 antl-clockwlise for one unit, and the pinion 18
(Fig. 6) turns the driving wheel 2{ of the lowest
calculating place in the complementary totalizer
2, with which 1t meshes, clockwise for one unit.
In consequence, the “fugitive 17 is added to the
lowest calculating place of the complementary
totallzer 2, so that the numeral wheel of the said
celculating place in the positive set of numeral
wheels 115, which was at “9,” s now turned from
“9” {o “0.” In consequence of the posltive tens
transfer all numeral wheels of the positive nu-
meral wheel set |15 are progressively turned from
“9” {0 “0.” When the driving wheel 96 which is
allotted to the highest calculating place of the
complementary totalizer 2 (Fig. 9) is rotated In
the direction of the arrow 117, the head 99 of its
cem 97 releases the arcuate edge 180 of the arm
101 and the four-armed lever (02 is now swung
clockwise and into the position shown in Fig, 11
under the actlon of the power accumulator, or
spring, 104, In this position, the lower edge
116 of the lower screen |13 1s seated on the lower
ends 121 and 122 of the respectlve slots (19
and 120 in the side plates 3 and 39 of the com-
plementary totalizer 2. The screen {13 thus ex-
poses the positive set of numeral wheels {15 in
the complementary totalizer 2, and the screen (12
conceals the set of negative numeral wheels 118,

This reversing of the controlling members and
the introduction of the “fuglitive 1" achieved
thereby are necessary for printing the clear sign
asterisk at the end of each total taking from
the complementary totalizer 2. 'This is effected
by depression of a key, not shown.

The arrows shown In full lines in Fig. 10 indi-
cate the direction of rotation of the several wheels
for additive calculation and the arrows shown in
dotted lUnes indlcate the direction of rotation
for subtractive calculation,

When the clear sign has been printed in the
column D of the form F, the lug 87 at the bell-
crahk 62 (Flg. 3) which has previously been
manually moved into its active position, releases
the automatic carrlage-return device of the ma-
chine upon the subsequent step of the paper car-
riage as described In the patent 2,046,524 for the
right hand marginal stop Ra.

When the paper carriage of the typewriting-
calculating machine is moved to the right, the
roller 44 at the front end of the reversing lever
i3 (Fig. 3) ascends the inclined edge of the cam
45 of the tensioning member 468 (Figs. 1 and 12)
whereby the reversing lever 13 1s returned into
its normal position, as shown in Flgs. 2 and 5.
Due to the connection of the reversing lever 13,
the sector lever 15, and the pulllng rod 9 by the

" gerew |1, this rod is pulled down. The Incline 52a
(Fig. 3) of the wedge 52 acts on the upber edge
55a¢ of the pawl 55, swinging the pawl anti-clock-
wise and moving the locking levers 58 into inac-
tive position through the locking flap 67 (Fig. 8).

When the reversing lever 13 (Fig. 3) 1s swung
back, 1t swings back the sector lever 15 anti-
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clockwise about its bearing screw 16 through the
screw |1, 'The rolier 80 at the front end 26 of
the sector lever leaves the notch 32 In the spring
catch 33 and enters the notch 31. The teeth
1T of the sector lever i85, through pinion 18 (Fig.
8) rotate the driving wheel 21 (Plg. 6) which is
pllotted to the lowest calculating place of the
complementary totallzer 2, In anti-clockwise di-
rection, whereby in consequence of the tens trans-
fer which is continued from calculating place to
calculating place, the negative set of numeral
wheels 118 15 agaln turned to zero. Upon rota-
tion of the driving wheel 98 (Fig. 11) which is
allotted -to the highest calculating place, against
the direction of the arrow {17, the cam 97 on the
wheel B8 swings the four-armed lever 102, through
its arm i01, anti-clockwise and the screens 112
and 113 are sop moved that the screen 112 ex-
poses the negative set of numeral wheels [(§8.
All parts of the complementary totalizer 2 and
the controlllng members operating them, are
again In the normal positions shown in Figs. 6
and 9.

In the next line of the form F, a *‘debit”
amount of RM *“525.32" Is to be entered. The
normal column totallzer I (Figs. 1 and 24) is
without & conirolling plate Si for determining
the kind of operation of the calculating mechs-

nism which 1Is concealed by the frame 51, and

therefore the value “525.32” 1s entered additively
into the coniplementary totalizer 2, However,
the normal column totalizer I has a clutch-
controlling plate V (Fig. 24) which so controls
the clutch K that the driving wheel A2 which
is normally coupled to the drive, is now uncou-
‘pled therefrom (Fig. 24). When the first number
“5” of Lthe value “025.32” is entered into the
complementary totallzer 2, the screens 112 and
113 are swung, for the following reasons.

When the train of gears al the hundieds cal-
culating place In the complementary totalizer 2
is rotated in additive sence for five units, a tens
transfer to the next higher calculating place oc-
curs when the numera] wheel at the hundreds
calculating place of the—for the present con-
cerled—positive set of numeral wheels 115 turns
from “9” to “0.” This tens transfer is continued
as far as the highest calculating plare of the
complementary totalizer 2. In consequence, the
driving wheel 96 (Flg. 9) at the highesi cal-
culating place Is turned in the direction of the
arrow [IT for one unit. The head 99 (Fig. 9
of the cam 87 on the wheel 96 releases the arcu-
ate edge 100 of the arm 1081 on the four-armed
lever 1042, as shown In Pig. 11. Under the action
of the power accumulator or spring (04, the four-
armed lever 102 now swings clockwise, the screen
112 conceals the set of negative wheelg {168 (Fig.
11) in the complementary totalizer 2, and the
screen |18 exposing the posltive set of wheels
115. 'The trapezeshaped plate 124 of the four-
armed lever 102 i1s moved beyond reach of the
lug 90 on the pulllug-lever controlling flap 84
tFig. 11). The positive numeral whee] in the set
115 at the hundreds calculating place of the
complementary totalizer 2 now shows “4” when
the celeulating operalion has been completed.
The “1” that still misses here Is added by tens
transfer to the “4” at the hundreds calculating
place when the second number “2” of the value

'525.32” is introduced into the tens calculating

place, so that the numeral wheel at the hundreds
place shows the correct value “5.” The other
numbers of the “debit” amount “525.32” are in-
troduced in the same way, so that the positive
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set of numeral wheels (1§ in the complementary
totalizer 2 shows the value “523.32,” The miss-
ing “1” of the last number is automatically added
later. ’

Obviously the correct value “525.32” is Intro-
dueed into the column totalizer I whose set of
numeral wheels, as mentioned, has the normal
gequence of numerals, and the value Is typed in
the column A of the form F. TFor entering the
new balance in the complementary totallzer 2
it i3 necessary to depress the general reversing
key G which reverses the kind of operation (Fig.
1}, for printing the old or negative balance
“115.15" in the column C of the form F in italles,
since it is a negative 1tem, after the idle totallzer
IIT has been tabulated into its active position,
and to transfer the value “115.15” into the com-
plementary totalizer 2 in subtractive sense. Since
the idle totalizer IIT is without the c¢lutch con-
trolling plate V, the clutch K remains In its
normal position when the idle totalizer ITT moves
into active positlon in which the driving wheel
A2 partakes In the rotation of the driving wheel
Al (Plg. 25). At the close of these calculating
operations, the set of positive numeral wheels
f$5 In the complementary totalizer 2 will indi-
cate the value “410.16" (Fig. 25). The “1” which
misses in the lowest calculating place, is auto-
matically entered as follows,

When the value “115.15” has been entered and
typed, and after the carrlage step released by
the typing down of the “5” in the lowest cal-
culating place, the left-hand inclined face of
the roof-shaped cam 14 (Fig. 1) of the pulling
lever 5 is at a short distance from the incline
67 of the extension 68 of the pulling-lever con-
trolling flap 83 (Fig. 19) which flap has re-
mained in vertical position because, the trapeze-
shaped plate 124 of the four-armecd lever 102 has
occupied the position shown in Pig. 11, In which
it slides along and above the lug 90 of the flap 64.

For typing the new balance “410.16" (Flz. 25)
which has leen entered in the complementary
totalizer 2, the totalizer is tabulated into active
position. At the start of the carrlage movement
to the left, the roof-shaped cam 14 of the pulling
lever § (Figs. 5 and 13) is engaged by, and de-
seends along, the incline 87 at the extension 89
of the pulling-lever controlling flap 84. The pull-
ing lever 5 (Fig. 9) Is swung clockwise about
its bearing screw 4, and the pulllng rod 8, the
reversing lever 13, and the sector lever 15 are
thrown over into the positions shown in Fig. 3.
Through the teeth {1 of the sector lever 1§, the
pinion 18, and the driving wheel 21 (Flgs. 5
and 6) the “fugitive 1” is edded to the lowest
caleulating place of the positive set of numeral
wheels 1153 in the complementary totallzer 2
which now indicates the correct value ‘410,177
(Fig. 20). The f{cur-armed lever 102 {s not in-
fiuenced by this, as a tense transfer which could
rotate the wheel 26 at the highest ecgleulating
place, does riot oceur. After the hundreds cal-
culating place of the complementary totalizer 2
has moved Into active position, the value “410.17”
is withdrawn by total taking from the comple-
mentary totallzer 2 and the value is typed in
the column D of the form P. It should be noted
that since the general reversing flap 49 for con-
trollilng the kind of operation is swung into the
position shown in Fig. 3 in which the flap is in-
actlve with respect to the control of the kind In
the calculating mechanism of the typewrlting-
caleulating machine which is concealed by the
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fleures indicating a “plus” balance, and the nén-
caheesled positive numeral wheels in the et 116
of the complementary totallder 2 are returned
to *“zero.” (Flg. 26.) By the step of the car-
riage which is started by the typing of the num-
ber “7” in the value “410.17” the complementary
totalizer 2 moves Into actlve position with its
right-hand platine place. In this position of the
complementary totalizer 2, g further step of the
carriage 1s released, the roof-shaped cam 14 of
the pulling lever 65 (Fig. 1) sliding below the
fixed controlling lug of the place indicator 17
of the typewriting calculating machine. In this
position of the complementary totalizer, the clear
slgn is printed by debression of the clear sign
key, not shown, whereupon the automatic ¢ar-
riage return as described in the Patent 2,046,524
for the right hand marginal stop occurs again.
Dhuring this movement of the paper carriage of
the typewriter-calculating machine to the right,
the roller 44 of the reversing lever 43 rises on
the incline 43 of the cam on the tensioning mem-
ber 46, and the controlling members of the ebm-
plementary totalizer 2 gre returned into their
normal positions (Flgs. 5 and 9).

The purpose for which the second incline 49z
is provided at the tensioning member 45 (Figs. 1
and 5) is as follows.

At the end of the carriage return, that is, in
the right hand final position of the papef car-
riage of the typewriting-calculating machine, it
may happen that the operator Inadvertentily
knocks against the roller 44 on the reversing lever
13 and, without knowing it, reverses the con-
trolling members of the complementary totalizer
2 (Fig, 3). This would result in a miscaloula-
tion during the operation of the complementary
totalizer 2.

During tabulation, that {s, during the move-
ment of the paper carriage to the left, the roller
44 of the reversing lever 13 In this ¢ase rises on
the 1ncline 49g of the tensioning member 45 and
returns the controlling members of the comple-
mentary totalizer 2 into the normsl positions ac-
cording to Fig. 2.

A second construction of the mechanism for
rendering inactive the locking and setting levers
69 for the drivitig wheels 90 of the complemen-
tary totalizer 2 1s chown in Fig. 14. In this con-
struetion, the pulling rod 9 s equipped with a
tooth 127 having an Inclined edge 128. When
the pulling lever 6 is swung clockwise about its
bearing screw 4, the ascending pulling rod 9, with
the incline 126 of its tooth 127, acts on an In-
cline 128 at the lower side of a hook 128 at the
upper end of an arm 130 which is mounted to
swing about a bearing screw 131 in the right-
hand side plate 3 of the complementary totalizer
2, and swings the arm 130 clockwise about its
bearing screw 131. A pin 132 is riveted into the
arm 130 and extends to the rear through a cor-
responding longitudinal slot 133 in the right-
hand side plate 3 of the complementary totalizer
2. When the arm 136 is swung clockwise, the
pin 132 acts on & short arm 134 at the locking
flap §1, the flap Is swung anti-clockwise and
moves the teeth 58 of the locking and settlng
levers 69 clear of the wheels 88. In the re-
versed position of the pulling lever § and the
pulling rod 9, as shown in Fig. 3, the tooth 127
of the pulling rod 9 has moved beyond the hook
129 of the arm 130, and the springs 69a& return
the locking and setting levers 59, the unlockihg
flap 61, the arm 180, and its pin 132, Into their

Trame %1, the value “£10.177 is typed in stralght 75 normal positions as shown in Mg, 14,
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When the reversing lever 13, the sector lever
16, the pulllng rod 8, and the pulling lever § re-
turn into their initial positions (Fig. 2) the edge
136 of the tooth 127 on the pulling rod 8 acts
on an incline 136 on the arm 130, whereby the
arm 130 1s agaln swung clockwise and the driv-
ing wheels 60 of the complementary totallzer 2
remain unlocked for the duration of the re-
versal through the pin 132, the short arm 134
of the unlocking flap 67, and the flap liself.

In this construction of the mechanism for
rendering inactive the locking and setting levers
88, the unlocking of the driving wheels 80 of the
complementary totalizer 2 are unlocked more
rapldly and more rellably on account of the
action of the pin 132 on the short arm 134 of the
unlocking fap §7.

The arrangement of the controlling members at
the complemeniary itotalizer according to the
third construction and Figs. 27 1o 30

At the right-hand side plate 8 of the comple-
mentary totalizer 2—which is substantially simi-
lar to the one described with reference to Figs. 1
to 13—a spring catch 160 is mounted to swing
about the bearing screw 4 instead of the pulling
lever B (Figs. 27, 28 and 29) and the bearing
screw 4 13 Inserted In a bearing bracket 155, A
spring i6| which at one end ls suspended in a
hole 162 in the catch 160, and at the other end 18
anchored on a pin 163 in the right-hand side
plate 8, turns the catch 150 permanently antl-
clockwise, the normal position of the catch being
defined by a lug 154 at right angles to the catch
i68 bearing against the upper surface of the
bearing bracket 156, In this normal position,
the front end (58 of the catch 158 engages in a
rectangular recess 157 at the upper end of a
bellerank (58, holding the bellerank against
swinglng clockwise about its bearing screw {158
which is inserted in the side plate 3 (Fig. 27).
A washer 160 (Fig. 29) holds the bellcrank 168
at the required distance from the side plate 3
of the complementary totelizer 2. The {orward-
ly projection end of the bellcrank 166 is a fork
181 engaging a pin 162 in a slide 163. An elon-
gated hole 164 is made In the upper portion of
the slide 188 through which extends a pin 166
secured in the side plate 3 of the complementary
totalizer 2.
mounied for vertical reciprocation. A pin (66
at the lower end of the slide 163 engages in the
elongated slot 12 at the upper end of the re-
versing lever i3 and In a hole 167 of a sector

lever 168. The falling off of the sllde 168 is lim-

ited by a head 1680 on the pln 162 engaging the
left-hand side face of the fork 161 on the bell-
crank 158,

The gector lever (88 Is mounted to swing about
the bearing screw I8 in the side plate 3. Its teeth
1T (Figs. 28 and 29) mesh with the pinion I8
which extends into the complementary totalizer
2 through the elliptical hole 28 in its side plate 3
where it meshes with the driving wheel 21 (Fig.
8) at the lowest calculating place. The pinion
10 and the locking wheel 19 connected thereto
are mounted to rotate about the pin 22 and are
held by a nut 28. The teeth of the locking wheel
19 cooperates with a locking cam 178 which Is
connected to the sector lever 168 by screws and
pins. A recess In the locking cam permits a
rotation of the wheels 16 and 180 for one unit
only at a time.

The reversing lever 13 Is mounted to swing on
the threaded shaft 38 which, extends through a

By these means, the slide 163 is !
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hole In the right-hand side plate 3 of the com-
plementary totalizer 2 and Is screwed into its
left-hand side plate 39 (Fig. 20). A washer 38a
holds the reversing lever 13 at the required dis-
tance from the side plate 3 of the complemen-
tary totallzer 2. The forked part 42 of the re-
versing lever 13 (Figs. 27, 28 and 29) engages the
general reversing flap 40 for controlling the kind
of operation of the machine. Secured to the
rearwardly projecting arm of the reversing lever
13 by screws 172 iIs a link 173 which has a hole
IT4 at 1ts rear end. In this hole is secured the
lower end of a power accumulator, here shown as
a spring 1715, whose upper end is suspended from
a pin ITé in the right-hand slde plate 3 of the
complementary totalizer 2. The pull of the
spring 115 normslly holds the reversing lever 18,
the sector lever 168, the slide 163, and the bell-
crank {58 normally In thelr initial positions, as
shown in Figs. 27 and 29, through the elongated
slot 12 in the reversing lever 13 and the pin (66
in the sllde i63 which engages in the hole 167 in
the sector lever 168, This initiai or normal po-
sition is determined by the recess 187 in the bell-
crank 158 engaging the front end 168 of the
catch 150. In this position the set of negative
numeral Wheels |16 in the complementary total-
izer 2 Indicates “zero” (Fig.29). The set of posi-
tive numeral wheels |18 indicates “9”. At the
same time, the four-armed lever 102, with the
screens 112 and t§3, has been so operated that the
screen |13 conceals the positive numeral wheels
{15 and the screen (12 exposes the negative nu-
meral wheels 116, The operations by which the
sets of numeral wheels |18 and {16 are exposed
and concealed by the screens 112 and 113, have
been fully described in the section entitled “The
operation of the complementary totalizer and the
parts of the mechanism ¢ooperating with it.”

The roller 44 {s provided at the front end of
the reversing lever 13 which, during the carriage
return as well as during the movement of the
carriage to the left, cooperates with the Inclines
45 and 48g (Fig. 28) of the tetisionlng member
46 which, as described with reference to the first
construction {s secured to the rlght hand end of
the front wall 48 of the calculating casing by the
screws 47,

At its rear end, the catch 150, like the pulling
lever 5 of the first cotistruction, is equipped with
the roof-shaped cam T4 for cooperation of the
controlling parts arranged at the place indicator
17 of the typewriting-calculating machine. These
parts have been fully described in the said section
entitled “The operation of the complementary
totalizer and the parts of the mechanism cceop-
erating with it.” 8o they will not be described
agaln,

At the upper end of the slide 163, a hook 1717
Is provided for cooperation with a tooth 178 at
the upper end of an arm 179 which is mounted to
swing on a pin 180 at the side plate 3 of the com-
plementary totalizer 2. A pin 181 secured in the
arm 79, projects into the complementary total-
izer 2 through an elongated hole 182 In the side
plate 3 and cooperates with usual locking flap 6T
(Fig. 27). When the slide 168 moves upwards,
the arm 170 is glightly swung clockwise and its
pin 181 swings the locking flap 5T anti-clockwise.
The flap 5T now ralses the lockliag and selting
levers 58 which are only partly shown in dotted
lines in Fig. 27, moving thelr teeth 58 clear of
the driving wheels 80 (Figs. 7 and 8) of the com-
plementary totallzer 2, so that the wheels can ro-
tate freely when the controlling members are
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moved from the positions shown in Fig, 27 into
that shown In Fig. 28, and the “fugitive 1” is
thereby entered. The same operation occurs
when the members move from the position in Fig.
28 into the normal position in Fig. 27, as in this
case the hook 177 of the slide 163 can again act
on the tooth §18 of the arm 179.

The casing Tl (Fig. 19) is secured to the two
stays 68 and 10 (Fig. 29} In the side plate 3 of the
complementary totalizer 2, The casing Tf which
1s adapted to the shape of the side plate 3, con-
ceals the controlling members and the carriage
return releasing bellcrank 62 (Figs. 2, 3, and 12)
for manusl operation.

The operation of the controlling members of the
complementary totalizer of the third construc-
tion shown in Figs. 27 to 30

In the following, the operation of the control-
ling members of the complementary totalizer 2
and their cooperation with the controlling parts
of the place indicator 11, and with the tension-
ing member 4§ will be described for the entries to
be made in the form F, Fig. 15. With reference
to Fig. 1 it is assumed that a normal, or plus,
column totalzer I is opposite the column A of the
form F, that a minus column totalizer II is oppo-
site the column B, an idle column totalizer IIT is
opposite the column C, and the complementary
totalizer 2 is opposite the column D, on the total-
izer suspension rail I.

First, let it be assumed that the column total-
izers are set to “zero”—and that the controlling
members of the complementary totalizer 2 oceupy

their initial positions, as shown In Pigs. 27 and

29, In this position, the negative set of numeral
wheels | |6—which 1s at “zer¢”—is exposed by the
screen |12 and the positive set of numeral wheels
1 1—which is at “9”—Is concealed by the screen
tis.

The first {tem to be booked is the “credit” value
of RM “135.25". 'This value is typed In the col-
umn B of the form F (Fig. 15) in the manner de-
scribed in the sald section entitled “The opera-
tion of the complementary totalizer and the parts
of the mechanism connected with it”, and is sub-
tractively entered in the minus column totalizer
IT (Fig. 1) and in the complementary totallzer 2,
so that at the close of the operation the numersal
wheels of the minus column totalizer II and the

negative numeral wheels 116 of the complemen- :

tary totalizer 2 indicate the value “0 000 0135.25”
and the positive numeral wheels 115 which are
concegled by the screen i 13, are at “9 999 9864.74.”

The next operatlon 1s that of entering the “old

bajance” RM “20.10” in the column C of the

form F which, at the same time is entered In the
complementary totalizer 2 as a positlve value.
The idle column totalizer III which is opposite
the column C of the form P effects only the neces-
sary controls of the typewriting-calculating ma-
chine. At the end of this operation, the negative
numeral wheels 116 of the complementary total-
izer 2 Indicate the value “0 000 0115.15"” and the
concegled positive numeral wheels (5 are at
9 999 9884.84.”

During these accounting operations, the con-
trolling members of the complementary totalizer
2 have not been operated. The consequence ls
that, when the complementary totallzer 2 and
the column D of the form P are tabulated Into
writing position for typing the “new balance”
by total taking from the complementary totalizer
2, the edge 125 (Fig. 28) of the trapeze plate 124
al the rear of the four-armed lever 102 which
carries the screens (12 and 13 acts on the ug

[

10

20

30

40

T
St

60

75

9

90 of pulling-lever controlllng flap 84 on the
place Indicator 17 and swings the flap anti-clock-
wise into the position shown in Fig, 4. The ex-
tension 88 of the flap 84 is moved out of the path
of the roof-shaped cam (4 at the rear end of
the catch 150, so that the cam is not operated.
The flap 84 1s held in its swung-out position by
the rear edge 124a of the trapeze plate 124, until
the cam 14 of the catch 150 has moved past the
extension 88 of the flap 84 during the tabulating
movement. When the edge 124a of the trapeze
plate 124 has released the lug 90, the flap 84
returns Into its initlal position (Figs, 27 and 29)
under the action of its torsion spring §5.

The tabulating movement of the paper carriage
of the typewriting-calculating machine Is com-
pleted In the present instance when the hundreds
celeulating place of the complementary totalizer
2 has moved Into active position. By automatic
total taking operation the value “115.15” Is with-
drawn from the complementary totalizer 2 and
typed In the column D of the form F. The set
of negative numeral wheels 116 in the comple-~
mentary totallzer 2 shows agaln ‘“zero” after the
typing of the value “115.15” and the concealed
positive numeral wheels |18 are again at “9”.
As mentloned, the value “115.15” is {yped in
italics, to show that it 1s a negatlve balance.

After the completion of every total taking from
the complementary totalizer 2 it is desirable to
check the correctness of the total taking opera-
tion In the machine, for which purpose in the
present instance the clearsign asterix (Fig. 15)
is printed by depression of a clear sign key, not
shown, only when all positive numeral wheels
11§ of the complementary totalizer 2 are at
“zero”’, The zero position of the positlve nu-
meral wheels 115 Is maintained by adding the
“fugitive 1” to the last calculating place. For
this purpose, the controlling members (Fig. 27)
of the complementary totalizer 2 are positively
reversed as follows:

After the last number of the value “115.15” has
been withdrawn from the set of negative numeral
wheels 116 of the complementary totaliZer 2, and
typed in the column D of the form F (Fig, 15).
whereby the carriage step which has beé¢n posi-
tively started, is completed, the roof-shaped cam
14 of the catch (50 has arrived at the right of
the fixed projection 84 of the place indicator 17.
Thls relative position of the cam 14 and the
projection 94 is shown {n Flg. 19 and described
in the said section entitled “The operation of
the complementary totalizer and the parts of the
mechanism cooperating with it.” When the pa-
per carriage now moves to the left for one step
more, the roof-shaped cam 14 of the catch 150
slildes down along the incline 85 (Fig, 29) of the
projection 94 and the catch 150 (Figs. 27 and 29)
is turned clockwlse agalnst the action of its
spring (564, so that its front end 156 releases
the recess 157 In the bellcrank 168, Under the
action of the power accumulator, or spring 115,
the reversing lever 13 swings antl-clockwise about
the threaded shaft 38 and, through its elongated
slot 12 and the pin 166, ralses the slide 163. The
hook 117 of the slide 163, through the tooth 173
at the arm (78, the pin 18f, and the flap 57
(Flg. 27) disengages the locking and setting le-
vers 59 from the driving wheels 60 (Fig, 14) of
the complementary totallzer 2. When the slide
163 ascends, its pin 162 turns the bellerank (58
clockwise Into the positlon shown in Fig, 28.
The swinging movement of the reversing lever (3,
through its slot {2, the pln 166, and the hole 167,
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turns the sector lever 168 clockwise about the
bearing screw I8, and the wheels 8 and 19 are
rotated for one unit in anticlockwise direction,
the pinfon 18 adding the “fugitive 1”. Here-
with, through positive tens transfer, all positive
numeral wheel 11§ are progressively turned to
“zero”. At the same {ime, the screens {12 and
118 are so operated that the screen 112 conceals
the negative set of numeral wheels 116—which
is now at “9”—and the screen 113 exposes the
“zero” indlcating positive set of numeral wheels
115. The reversing movement of the reversing
lever 13, the slide 163, the bellcrank 158, and the
sector lever i68 is limited by the lower end of
the elongated hole 164 in the slide 153 abutting
agalnst the pin 165 (Flg. 28). The rotation of
the wheels 18 and 19 is, after one unit, arrested
by the locking cam 170, that tooth 19a (Fig, 28)
which 1is In the corresponding position at the
time, bearing against the edge of the cam §T0.

After the paper carrlage has performed its slep
and the clear slgn has been printed, tabulatlon
and carriage return are effected automatically
as described in the Patent 2,046,524,

During the return movement of the paper car-
riage of the typewrlting ecalculating machine,
the complementary totalizer 2 moves into active
positlon with respect to the tensioning member
46 (g, 29), the roller 44 of its reversing lever
18 aseending on the incline 45 of the tensioning
member 46, whereby the reversing lever I8 is
returned into Its normal position, as shown in
Fig. 27, against the action of the power accumu-
lator, or spring 175. The slide 163 is moved

downwards and its hook 117 agaln operates the »

members 178, 1719, 181, 57 and 59, for releasing
the driving wheels §8. At the same time, the
» bellerank (58 is swung back Into its normal posi-
tion (Fig. 27) antl-clockwise and the catch 150
is released and is now swung anti-clockwise by
its spring I6( until its lug i54 again engages the
upper surface of the hearing bracket 185. The
front end 158 of the catch 168 again engages In
the recess 187 in the bellerank 158 (Figs. 27 and
20).

When the reversing lever 13 is swune back into
its normal position, the sector lever 168 is turned
anti-clockwise by the parts 12, {66, and 167, its
teeth 17 turning the wheels 18 and {9 for one unit

and again entering the “fugitive 1” into the low- |,

est calculating place of the negative set of nu-
mersal wheels 118, By the continucus tens trans-
fer, the negative numeral wheels 116, on the one
hand, are turned again to *zero’” and the positive
numeral wheels 115 to “9”, and, on the other
hand, the screens 112 and 113 are returned into
their initial positions according to Figs. 27 and 29.
In the accounting example which has been de-
scribed by way of example with reference to Fig.
15, there was a negative “new balance” amount-
ing to “115,15”, If, with other accounting op-
erations, a positive *“new balance” results, the
pulling lever controlling fiap 84 of the place in-
dicator T1 remaing in its normal position accord-
ing to Fig. 29 when tiie complementary totalizer
2 moves into its active position by tabulation, due
10 suitable reversing of the edge 125 of the trapeze
plate 124. In consequence, the extension 88 of
the flap 84, before the complementary totalizer 2
arrives in its active position, acts on the roof-
shaped cam T4 of the catch 180, so that the mem-
bers 18, 163, 158, and 168 are reversed hefore the
highest calculating place of the complementary
totalizer 2 has arrived in its active position.
Providing the catch 160, the bellerank 158, the
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stide 163, the sector lever (68, the reversing lever
13, the link 173, and the power eccumulator, or
spring 15, has the advantage that the projection
94, or the extension 88, of the pulling lever con-
trolling flap 84 of the place indicator 11 have only
to throw over the catch 150 agalnst the action of
its spring 151—which is weak—without appreci-
able effort, while the rever=al proper of the con-
trolling members 1s effected by the power ac-
cumulator, or spring, 11§5. As compared with
this, in the first and second constructions, Figs. 1
to 13 and Fig. 14, the members are reversed by the
projection 94 or the extension 88 of the flap 84 on
the place indicator T1. This requires a much
greater effort, and the place indicator 77 must be
braced for withstanding it., Notwithstanding
such extra bracing of the place indicator 17, it
may happen that it springs away to the rear, so
that the reversal faiied or the carriage step was
not performed. In the third construction, the
place indicator 11 is not braced, and yet a per-
fectly reliable reversing of the controlling mem-
bers is obtained.

A roof-shaped member 185 (Flg. 30) is secured
on the bearing bracket 155 (Plgs. 29 and 30) by
screws 158s, The roof portion 186 of the mem-
ber 185 is slotted at 18T for admitting the lug 94
and the extension 88 (Fig. 29) of the flap 84 to the
cam T4 of the catch 150. The roof portion 186
of the member 185 is positioned above the cam 14
of the catch (50 for preventing inadvertent re-
versal of the members of the complementary to-
talizer 2. FPor instance, it may happen that when
the paper carriage is at the right-hand end of its
movement, and the operator inserts a form in the
paper carriage, he accidentally depresses the cam
14 so that the catch (50 is thrown out and the
controlling members are reversed, resulting in o
miscalculation. This is prevented by the roof
member 188 which only admits the lug 94 and the
extension 88 through its slot 187. If, by any cir-
cumstance, for Instance, by an unauthorized per-
son attempting to tamper with the machine, the
catch 150 is thrown out and the controlling mem-
bers are reversed, the roller 44 of the reversing

3 lever 13 rises on the incline 49a (Fig. 29) of the

tensioning membher 48 during tabulation, and the
members are returned into their normal posi-
tions.

The arrangement of the parts of a modified len-
sioning member for the conirolling members of
the complementary totalizer, fourih consirue-
tion, Figs, 31 to 34

The modification of the tensioning member for
tlie controlling members of the column totalizer
2, as llustrated in Pigs. 31 to 34, will now be de-
seribed.

The retaining plate 194 is secured to the inner
side of the vertical portion of the casing 5i.
Three screws 191 extend at right angles to the
front of the machine through holes 192 (Fig. 34)
in the casing 51 and their rear ends are inserted
in threaded holes 193 in the retalning plate 184.
A fourth screw 191 (Figs. 31 and 33) extends in
parallel relation to the front of the machine
through a hole in the side of the casing EI. Its
rear end engages in a threaded hole 198 in a flange
201 (Fig. 34) at the right-hand end of the plate
§94 and the screw is surrounded by a distance
gleeve 192a between the flange 201 of the plate
194 and the portion t890a of the casing 5§ (Figs.
31 and 33). An extension 195 of the plate 194
is Inserted in a slot #1968 in the casing 81 and is
equipped with & pin 197 on which the roiler 188
is mounted to rotate. During the carriage return,
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the roller 198 rolls on the rib 199 at the front plaie
200 of each totalizer and prevents rlsing thereof.
The flange 201 at the right-hand end of the re-
taining plate 104 extends toward the rear and
with 1ts lower end 202 supports a spring-suspen-
sion eye 203 in which s Inserted the right-hand
end of a power accumulator, or spring, 204, The
left-hand end of the spring 204 is attached to &
bolt 205 in a downweardly extending part 206 of a
tenstoning member 207, A hearing boss 206 on
the tensioning member 207 is mounted to turm on
a bearing screw 2§l which is inserted In a hole
209 in the casing 51 and with its rear end engages
in a threaded hole 210 of the retaining plate 194,
The spring 204 tends to turn the tensioning mem-
ber 207 permanently anti-clockwise, and this
movement is limited by the lower end of a slot 212
in the member 207 bearing agalnst a headed screw
218 (Fig. 31) which extends through a hole 214
in the casing 5f and with its rear end engages in
a threaded hole 215 In the retaining plate 194.
The right-hand end 2 1§ of the tensioning member
207 extends upwardly in oblique direction and Is
crooked, extending into the path of the roller 44
on the reversing lever 13 at the complementary
totalizer 2 (Fig. 32). A tensloning arm 216 (Fig.
31 to 33) is mounted to swing about a bearing
screw 217 at the front side of the casing 11 (Figs.
31and 33). A distance sleeve 2J9 (Fig. 32) on the
bearing screw holds the tensioning arm at the
proper distance from the casing 11 so that a cam
220 at the upper end of the tensioning member
207 is in the path of the arm 218, A pin 221 s
riveted into the arm 218 to which a spring 222 is

attached. The spring 222 is anchored on a pin ,

223 secured in the casing TI and permanently
turns the arm 210 clockwise about its bearing
screw 211, the normal position of the arm being
defined by a pin 224 riveted into the casing 7.

The operation of the lensioning means for the
conirolling members of the complementary
totalizer according to the construction {llus-
trated in Figs. 31 to 34

Let it be assumed that the accounting operation
in the first line of the form F (Fig. 15) has been
completed, that ig, that the value “115.16” has
been typed and that in consequence the control-
ling members of the complementary totalizer 2
are in the positions shown in Flg. 28. When now
the carriage return is positively effected, the lower
end of the arm 218 (Fig. 33) acts on the incline
220a of the cam 220, swinging the tensloning
member 207 clockwise about its bearing screw 211
and into the position shown in Fig. 38, and putting
tension on the spring 204. During the further
movement of the paper carriage to the right, the
lower end of the arm 218 slides on the horizontal
upper edge 2200 of the cam 220, holding the ten-
sloning member 207 in its swung-out position
(Fig, 33). When the arm 218 has cleared the
upper edge 220b of the cam, the tensioning mem-
ber 207, under the action of the tensioned spring
204, swings back into its initial position accord-
ing to Fig. 31 about the bearing screw 211, and
the upper edge 216a (Fig. 34) of its portion 218
acts on the roller 44 of the reversing lever 183.
The controlling members of the complementary
totalizer 2 are returned into the normal positions
illustrated In Pigs. 27 and 29 from the positions
according to Fig. 28. In consequence of the
abrupt swinging up of the tensioning member 207
a safe return of the controlling members of the
complementary totalizer 2 can be relied on. As
mentioned, the roller t98 of the retalning plate
194 rolls on the rib 199 of its front plate 200 and

this prevents rising of the complementary total-
izer 2, : i) ]

An Incline 226 (FFig. 34 and 33) is provided at
the right of the ¢crooked portion 210 of the ten-
sloning member 207. The object of this incline
is to throw the controlling members of the com-
plementary totalizer 2 back into thelr normal po-
sitions if the operator, with the paper carriage in
its final position at the right of the machine,
knocks Inadvertently agalnst the roof-shaped cam
14 (Fig. 29) of the catch 150, so that the con-
trolling members are moved from their initial
positions as shown In Figs. 27 and 29, into the
reversed position shown in Fig. 28. In this case,
when the paper carriage is tabulated, the roller
44 of the reversing lever I3 rises on the Incline
225 at the tensioning member 207 and the con-
trolling members of the complementary totallzer
2 are positlvely returned into their initial posi-
tlons (Fig. 27), the spring 204 being so strong as
t.cliI prevent swinging of the tensioning member
201.

When, during the tabulation of the paper car-
riage, the arm 218 strikes the cam 220 of the ten-
sloning member 201, the arm ylelds anticlockwlse
against the actlon of its spring 222 so that the
tensioning member 207 is not swung.

General description of the comstructions illus-
trated tn Figs. 35 to 43

In order to promote a gquick understanding of
the oblect for which the fifth to seventh con-
structions are provided, a short reference to the
operation of the first construction, as illustrated
in Figs. 1 to 13, and explalned with reference to
Figs. 15 to 28, Is required. This will be explained
for the calculating example

0 000 000.00
-9 599 999.99
— 1

In the right-hand final position of the paper
carriage of the typewriting-calculating machine
which is the initial position for accounting work,
the four-armed lever 102 which supports the
screens 12 and 113 (Fig. 35) has been moved
into the position illustrated in Figs. 36 and 38 by
the head 89 of the cam 81 at the driving wheel
88 for the highest caleulating place In the com-
plementary totalizer 2, as described In the sec-
tion entitled “The operation of the complemen-
tary totalizer and the parts of the mechanism co-
oberating with it"” for the first construction iilus-
trated In Figs. 1 to 13, In this position, the
screen 112 exposes the set of negatlve numeral
wheels {18—which Indicates “zero’” in thils case
and the screen 113 conceals the set of posltive
numeral wheels (16 (Figs. 36 and 44) which in
this case indicate “9”, In conformity with the
example, let it be assumed that the valye
“9 9099 999.99” 1s to be entered subtractively in
the complementary totalizer which, by way of ex-
ample, has ten places. The numeral wheels in
both sets 115 and 116 arc rotated for nine units
in the direction of the arrow in Fig. 44, position b,
so that the set of negative numeral wheels (16
indicates the value “9 990 999.99” while the get
of positive numeral wheels |116—which is con-
cealed by the screen |[I3—shows the value
“0 000 000.00”. The cam 0T with its head 98, on
the driving wheel 86 of the highest calculating
place—which wheel rotates clockwise, has de-
scended along the arcuate edge 100 of the arm
101 at the four-armed lever 102 and has occupled
the position shown in Fig. 44, b,
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For the next accounting operation, let It be
assumed, by way of example, that the valus *“1”
is also to be entered subtractively in the com-
plementary totalizer 2. The nwmeral wheels at
the lowest calculating place of both gets 115 and
116 of numeral wheels are rotated further for
onhe unit in the direction of the arrows in Fig. 44,
position b, and at the moment the numeral wheel
of the lowest calculating place in the set of nega-
tive numeral wheels (16 is turned from “9” to
“0”, g tens transfer occurs which progresses from
calculating place to calculating place. At the
moment the numeral wheel at the highest cal-
culating place in the set of negative numeral
wheels 116 is about to move from “8” to “07,
that is the capacity of the complementary total-
izer 2 is overstepped, the cam 87, 99 of the driving
wheel 9§ at the highest calculating place—which
rotates clockwise—strikes the lower or front end
B of the arcuate slot 96 in the left-hand side
plate 38 (Fig. 44, position ¢) of the column total-
izer 2, arresting the rotation of this driving wheel
9§ at the highest calculating place. This posi-
tive arresting of the drlving wheel 96 caused dam-
age to the mechanisms of the totalizer and to the
calculating mechanism concealed by the casing
51 and so led to miscalculations.

To avold accldents of this kind, the following
arrangements have been made according to the
invention.

Description of the members in the fifith
construction, as shown in Figs. 35 lo 38

A shaft 230 is screwed into the right-hand side
plate 3 (Figs. 36 and 37) of the complementary
totalizer 2 at one end. Its other end extends
through a circular hole 236 in the left-hand side
plate 39 of the complementary totallzer 2 and is
supported by a bearing bracket 232 in which a
hole 231 (Fig, 37) Is made for lts reception. The
bearing bracket 232 has a circular recess 234 in its
inner face and is secured to the lefi-hand slde
plate 39 of the complementary totalizer 2 by
screws 233. The driving wheels for the several
calculating places, including the driving wheel 96
for the highest place in the complementary to-
talizer 2, are mounted to rotate on the shaft 230.
The head 99 of its cam 97 is free to rotate in the
recess 234 In the bearing bracket 232 and In the
hole 235 in the left-hand side plate 39 of the
complementary totallzer 2, so that the driving
wheel 96 can perform a full revolution without
obstruction.

The head 99 of the cam 97 operates the screens
112 and 113 which alternately conceal the set of
positive numeral wheels 11§ and the set of nega-
tive numera] wheels 116 (Fig. 36) of the comple~
mentary totallzer 2 through the four-armed lever
102. 'This lever, and the members cooperating
with it, have been fully described for the first
construction according to Figs. 1 to 13 in the said
section entltled “The operation of the comple-
mentary totalizer and the parts of the machine
cooperating with it,” and need not be described
again here.

The overstepping of the capacity of the com-
plementary totalizer when calculating “minus’’
values

A5 meniioned, in the initlal posilion of the
complementary totalizer 2 for accounting opera-
tions, the driving wheel 95, its cam 97, 93, the
four-armed lever 102, and its screens 112 and
{ 13 occupy the 1nitial positions lllustrated in Figs.
35 and 36 in which the set of negative numeral
wheels 116 indicates “zero” and the four-armed
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lever 102 which carries the screens (12 and 113
has been so controlled by the head 99 of the cam
97 that the screen 112 exposes the set of negative
numersal wheels 116 and the screen {12 conceals
the set of positive numeral wheels 115 which in
Lthis case Is at “9” (Figs. 30 and 36).

If, by way of example, several “minus” valucs
are subtracted during a given accounting opera-
tion whose total 1s indicated by the set of nega-
tive numeral wheels {16, and if such values are
entered up to the highest caleulating place, the
driving wheel 96 is rotated clockwise. The head
89 of its cam 97 slides along the arcuate edge 100
of the arm 101 at the four-armed lever 102, hold-
ing the lever in the position illustrated in Flg. 35.
The operative connection 99, 100 Is maintained
as far as into the “9” position of the driving
wheel 96, that i<, until so many values have been
entercd into the highest calculatinz place, that
ils numeral wheel 116 indicates “9."

If during the =ubsequent operations of an ac-
counting problem still more “minus” values are
introduced for calculatlon, and if this oversteps
the capaelty of the complementary totalizer 2,
the driving wheel 96 at the highest calculating
place is rotated further in blockwise direction,
until the zero position, or even bheyond. The
head 99 of the cam 97 releases the edge 100 of
the arm {21 on the four-armed lever 102 so that
the lever can swing clockwise about its bearing
screw 103, so that the screen (12 conceals the set
of negative numeral wheels 116 and the screen
1i2 exposes the set of posltive numeral wheels,
115. This throwing-over of the screens indicates
to the operator that he has overstepped the ca-
pacity of the complementary totalizer 2.

In this construction, as distinguished from the
first construction, Figs. 1 to 13, the driving wheel
86 at the highest calculating place in the com-
plementary totalizer 2 can rotate clockwise be-
yond a zero positlon and perform a complete
revolution, without obstruction due to the cir-
cular hole 236 in the side plate 39 at the left of
the complementaty totalizer 2 and in this man-
ner damage to the mechanisins of the totalizers
and to the calculating mechanism of the machine
covercd by the casing 58! are avoided when the
capaclty is overstepped.

The overstepping of the capacity of the comple-
mentery totalizer when calculating “plus”
ralues

Assume that all members of the complemen-
tary totalizer are in their normal positions ac-
cording to Fig, 35, that 1s the complementary to-
talizer 2 has been “clear’” written.

If several “plus” values are added during an
accounting operation, the total of these values
will be indicated by the set of positive numeral
wheels 118,

In this case, in the first construction accord-
ing to Plgs. 1 to 13, and In the manner described
in the section entitled “The arrangement of the
screen-controlling mechanism at the complemen-
tary totalizer” due to the throwing-over of the
four-armed lever 102 and its screens 112 and (13
from the position shown in ¥ig. 35 into the posl-
tion shown in Fig. 38, in conseguence of the addi-
tion of the “fugitlive 1,” the set of positlve nu-
meral wheels 115 is exposed, and the set of nega-
tive numeral wheels |16 is concealed.

If the operator calculates with repeated addi-
tions of “plus” values up to the highest calculat-
ing place, and the driving wheel 96 at that place
is rotated anti-clockwise, and If he oversteps the
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capacity of the complcmentary totallzer 2, the
cam 87, with its head 88, moves in the rear por-
tion of the hole 235 In the left hand side plate
39 of the complementary totallzer 2 without in-
terferring with any other parts, and so damage
to mechanisms is avoidcd also In this case when
the capacity of the complementary totalizer 2 is
overstepped.

Description of the sizth consiruction, as shown
in Figs. 39 and 40

In this construction, the four-armed lever 02
(Figs. 39 and 40) in addition to the olher parts
described in the sectlon entitled “Description of
the members in the fifth construction, as shown
in Figs., 35 to 38" is equipped with a fifth arm
i02a¢ which, with the arm {01, forms an arcuate
fork and the spring 104 1s dispensed with,

In the normal position of the parts of the
complementary totalizer 2, the controlling mem-
bers occupy the normal positions illustrated in
Plg. 39. The operatlon of the lever 102 when
calculating “minus” values is similar to that de-
gcribed in the section entitled *““The oversiepping
of the capacity of the complementary totalizer
when calculating “minus” values.

When “plus” valueg are calculated, the driv-
ing wheel 96 at the highest calculating place is
rotated Into the position shown in Fig. 40 from
the position shown in Fig. 39. The head 89 of
its cam 87 clears the edge 100 of the arm [0
and engages the inner edge 102b of the arm
1822, whereby the lever 102 is turned clockwise
about its bearing screw 103, and into the position
Fig. 40. When more “plus” values are added as
far as the highest calculating place, and the
driving wheel $0 of that place 1s rotated anti-
clockwlse, the head 98 of the cam 8T on the
wheel 86 slides along the edge 1020 of the fifth
arm 102z, holding the lever 102 In the position
shown In Fig, 40.

As will appear from the above, the lever 102
which supports the screens 12 and 113 15 posi-
tively thrown over by the head 99 of the cam
8T when calculating “plus” and “minus’ values
in the construction according to Figs. 39 and 40,
and the spring 104 is not required.

Description of the members of the sevenih con-
struction, as shown in Figs, 41 to 43

In Figs. 41 to 43, a further construction of
the means for controlling the screens 112 and
113 1s illustrated whose arrangement wiil be de-
scribed In the following:

Arranged at the left-hand side of the driving
wheel 06 of the highest calculating place, a cam-
plate 236 1s arranged (Figs. 41 to 43). A cam
groove 237 is made In the camplate 238. A pin
238 engages in the cam groove 23T which has
two concentric portions of different fradi, and an
ascending portion 230 and a descending portion
240 connecting the concentric portions. The pin
238 extends through a slot 241 In the left-hand
side plate 39 of the complementary tctalizer 2
and is secured In a link 242, At its lower end,
the link 242 has a fork 243 which engages the
shank of a headed screw 244 In the side plate
39 by which the lower end of the link is guided.

At the upper end of the link 242, a rivet 245
is arranged by which the link iz pivoted on a
U-shaped porticn of the atm 109 on the screen-
supporting lever 102 which has buf three arms
in this instance. Preferably, a lug 246 is formed
on the rearwardly extending arm {23 of the
lever 102 in which an arcuate slot 24T is made.
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A guiding screw 248 which 13 serewed into the
left-hand side plate 39 of the complementary
totalizer 2, engages in the slot 247 and serves
as an additlonas guide for the lever 102.

The normal position of the conilrolling members
when entering “minus” values

In the normal position, that is, when “minus”
velues are entered, the driving wheel 96 at the
highest calculating place occuples the position
shown In Flg. 41, if the corresponding negative
numeral wheel |16 shows ‘zero,” In this normal
position, the pin 238 of the link 242 iIs on that
portion of the cam groove 237 which has the
larger radius. The link 242 and the lever 102
to which its 1s pivoted at 246, together with the
screens 1i2 and 118, occupy thelr topmost posi-
tions (Fle. 41) in which the set of negative nu-
meral wheels 116 1s exposed by the screen (12.

‘When entering “minus” values up to the high-
est calculating place, the driving wheel 96 at the
highest calculating place of the complementary
totalizer 2 is rotated clockwise and the large ra-
dius portion of the cam eroove 237 moves past
the pin 230. If during these calculating opera-
tions the capacity of the complementary totalizer
2 1z overstepped, the ascending portion 239 of
the cam groove 23T reaches the pin 2383 and
moves the link 242 down at the moment the nu-
meral wheel 116 at the highest caleulating place
moves from “9” to “0” until the pin 238 slides
into the small-radiug portion of the cam groove
231. The lever 102 is swung clockwise about
its bearing screw (03, the screen (18 exposing
the set of positive wheels 115 and the screen (12
concesling the set of negatlve numeral wheels
110. ‘This indicates to the operator that the
capacity of the eolumn totalizer 2 has been over-
stepped.

The position of the conirolling members when
entering “'plus”’ values

When entering “plus” values, first the driving
wheel 96 at the hlghest calculating place in the
complementary totalizer 2 is turned through one
unit and anti-clockwise from the position in Fig.
41 to that in Fig. 42. This 1s effected by adding
the “fugitive 1” in the set of positive wheels 115
and by the proeressive tens transfer effected
thereby. During this anti-clockwise movement
of the driving wheel 96 the ascending portion 240
of the cam groove 237 in the camplate 236 at the
side of the driving wheel 98 acts on the pin 238
and moves the link 242 down (Fig. 42). By the
rivet 245 the link 242 swines the lever (02 clock-
wise, The screen 112 on the lever 102 now con-
ceals the set of negative numeral wheels 116—
which had been exposed—and exposes the set of
positive numeral wheels {15 which had been con-
cealed. When adding positive values up to the
highest calculating place and if the capacily is
overstepped, the small-radius pertion of the cam
groove 237 moves past the pin 238 without in-
flueneing it in any way.

The following arrangement has been provided
for indicating to the operator, before he begins
with an accounting operation that the comple-
mentary totalizer 2 is ready for operation, that
is, 1s in its initlal condition {n which the set of
negative numeral wheels {i6 1s at “zero,” the
screen |12 exposes this set, and the screen (13
conceals the set 115, as shown in Fles. 35, 36
and 39. .
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Description of the “ready” indicator
complementary totalizer

A shaft 230 (Figs. 35, 37 and 38) is secured in
side plates 3 and 38 of the complementary total-
izer 2, and an indicator arm 251 is mounted to
swing about, and to slide on, the shaft 250 near the
inner side of the left-hand side plate 39 (Fig. 36).
A cam 252 at the lower side of the arm 251 1s ar-
ranged for cooperation with the cam 87 of the
driving wheel 88 at the highest calculating place.
The front end 263 of the arm 281 is crooked to
the right and a plate 254 at the free end of the
crooked portion bears a mark 255, preferably in
white. In the initial position of the arm 251 (Fig,
35) the cam 97 on the driving wheel 98 engages
the cam 282 on the arm and holds the arm in
elevated position in which its mark 255 is visible
through an inspection hole 257 in the front plate

in the

256 of the complementary totalizer 2 (Fig, 36),

indicating to the operator that the complemen-
tary totalizer 2 Is ready for operation. When the
driving wheel 96 at the highest calculating place
is rotated, the cam 97 of the whecl releases the
cam 252 on the arm 251, and the arm swings
clockwise nbout the shaft 250 by gravity, until a
lug 258 at its lower side Is arrested by a stop 259
riveted into the left-hand side piate 39 of the
complementary totallzer 2 (Fig. 38). The mark
265 on its plate 254 is now concealed by the solid
portion of the front plate 256 below the hole 257.

The position of the “ready” indicator when the
comPlementary totalizer is in its initial con-
dition

In the imittel or normsal conditton of the com-
plementary totalizer 2, the “fugitive 1" has been
added In the set of negative numeral wheels 118,
and the members 96, 81—3889, and 102 which con-
trol the screens 112 and 113, are In the positions
fllustrated in Fig. 35. In this position, cam 97
of the driving wheel 96 at the highest calculating
position of the complementary tofalizer 2, acting
on the cam 252 of the arm 251, ralses the arm into
the position illustrated in Fig. 35 in which its
mark 255 is in line with the inspection hole 257
(Flg. 36). The mark 255 which now appears in
the hole 251, indicates to the operator that the
complementary totalizer Is In the initial posttion
ab the beginning of a calculating operation.

The position of the “ready” indicator if the com-
plementary totalizer is not in the proper initial
condition

If, due to any cause, for Instance, through in-
advertence of the operator at the beginning of
an accounting operation, the controlling mem-
bers of the complementary totalizer 2 have been
so cperated that the “fugitlve 1” has been added
to the set of positlve numeral wheels it8, the
parts 98, 91—89, and 102, positively occupy the
pozition 1llustrated In Fig, 33.

In this position, the cam 9T of the driving
wheel 96 at the highest calculating place in the
complementary totalizer 2 has released the cam
252 on the Indicator arm 251 which now, by grav-
1ty, swings clockwise about 1ts shaft 250 until the
lower end of its Iug 258 is arrested by the stop pin
259. The mark 255 is now below the inspection
hole 287 in the front plate 258 (Pg. 38) and is not
visible to the operator. This Indicates that the
complementary totalizer 2 is not in the proper
initial position for operation. The proper pos!i-
tioning of the members In the complementary
totalizer 2 is effected positively by the movement
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of the paper carriage of the typewriting calcu-
lating machine.

The “ready” Indicator according to the inven-
tion which has just been described, prevents
wrong accounting by the operator.

The capacity-overstepping indicator

Fig. 45 shows an indlcator by which the op-
erator is advised that the capacity of the com-
plementary totalizer 2 has been overstepped, and
whether the calculation is posltive or negative.

An Indleator arm 261 is mounted to swing about
a screw 260 in the left-hand side plate 39 of the
complementary totalzer 2. At its free end, the
arm Is equipped with s sector bearing the marks
“P7, “0P”, “IN" and “ON” which can be gbserved
through an inspection hole 264 in the front plate
266 of the complementary totalizer 2. A spring
266 tends fo pull the arm 261 against a stop 272
In the side plate 39. At its rear end, the arm
261 1s equipped with a ferk-shaped member hav-
ing two circular steps 263 and 261. Two cams
210 and 278a are secured to the arms of the fork
by & U-shaped bracket 269 and 269a.

A pin 262 on the head 99 of the cam 07 on
the driving wheel 95 at the highest calculating
place in the complementary totalizer 2 controls
the arm 261 which 1s mounted to swing about the
screw 268 (Fig, 45) in the left-hand side plate
39 of the complementary totalizer 2,

In the proper initlal condition of the comple-
mentary totalizer 2 in which the screen (12 ex-
poses the set of negative numeral wheels ({6
and the set of negative numeral wheels (8 13
concealed by the screen (13 (Flg, 33), as shown
in Figs, 35 and 36, the driving wheel 86 of the
highest calculating place occuples the position
{llustrated in Flg. 45 in which the pin 202 of the
cam 97, 89 acts on the step 263 of the arm 261
and holds the arm in the position lHustrated in
Fig. 45. In this position of the arm, the mark
“ON” s vistble in the Inspection hole 264, indi-
cating that po capacity has yet been overstepped,
and the calculation is negative. While “minus”
values are calculated, the arm 261 remalins in
this position untll the numeral wheel which is
allotted to the highest calculating place in the
set of negatlve numeral wheels 118, shows “5”,
In this “9” position, the cam 97, 98 is in the
position D shawn 1n dotted lines in Fig. 45. If
more “minus” values are entered and the capac-
ity of the complementary totalizer 2 is8 over-
stepped, the driving wheel 98 at the highest eal-
culating place rotates further into the zero posi-
tion, or beyond, in the direction of the arrow.
Now the indicating arm 261 under the action
of the spring 266 rocks clockwise until the step
265 of the cam 2T0a abuts on the pin 262 of the
cam 87, 99 of the wheel 96. The mark “iN" Is
now in line with the Inspection hole 284, indi-
cating to the operator that he has overstepped
the capacity one time in the negative sense.

Assuming that the parts of the complementary
totalizer 2 (Fig. 45) are In thelr initial positions,
and that positive values are to he entered the
driving wheel 96 of the highest calculating place
is rotated agalnst the arrow and releases the step
263 of the Indicator arm 281 by the pin 282 on
its cam 97, 88, and the spring 266 swing the
arm 28i clockwise, until its step 261 is arrested
by the pin 262. When more positive values are
entered Into the highest calculating place so that
the driving wheel 86 rotates further in the di-
rection of the arrow, the pin 282 slides along the
edge 269 of the cam 270 which is connected to
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the arm 261 by the U-shaped bracket 268 where
it remains until it arrives in the position E shown
in dotted lines and corresponding to the “9”
position of the numeral wheel in the highest cal-
culating position of the set of negative numeral
wheels 116.

In both cases, the warm 261 occupies that posi-
tion In which the mark “0P” is visible through
the iInspection hole 264. The operator that
the calculatlon is positive, but the capacity of
the complementary totalizer has not been over-
stepped.

If subsequently more positive values are entered
into the complementary totalizer 2, and the ca-
pacity of the totalizer Is overstepped, the driv-
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Ing wheel 96 at the highest calculating place Is
rotated further Into the zero position or beyond
agalnst the arrow. When the numeral wheel
moves from “9” to “0”, the pln 262 leaves the
edgze 268 of the cam 270 and the spring 266
swings the arm 261 clockwise until the lower
edge 271 of the cam bears against the pin 262.
In this position the arm 261 is arrested by the
stop pin 212 and the mark “IP” becomes visible
in the inspection hole 264 advising the operator
that he has overstepped the capacity one time in
the positive sense.

HUGO ERNST KAMMEL.



