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Robert Anschutz and Fritz Schmidt, Zella-Mehlis,
Thuringia, Germany; vested In the Alien Prop-

erty Custodian

Application filed July 13, 1938

This invention relates to a total-taking mecha-
nism for the automatic clear writing of column
and cross totallsers by decimal places.

Such mechanisms hdve already become known
but have the drawback that ft is difficult to equip
& machine for cross total taking which Is con-
structed for vertical total taking only.

Accordinz to the invention, these drawbacks
are eliminated as follows:

A manually operated controlling member for
the cross totalisers, and a manually operated
controlling member for the column totalisers,
connect, through a universal membher, a driving
member which performs the total-taking opera-
tlon, to a source of power, and locking members
holding the controlling members in their active
position are arranged to be moved Into their ac-
tive position with respect to a universal part
which is preferably influenced by the movement
of the paper carriage, when the controlling mem-
bers are moved Into such actlve position,

By providing the universal elements aforesaid,
disassembling is facllitated.

In the drawings a contructlonal exampie of
the invention is illustrated.

Fig, 1 is a front elevation of a typewriting-
calculating machine equipped with the mecha-
nism according to the invention, the paper car-
riage being omitied and only its suspension rail,
with the column totalisers, being shown,

Pig, 1a is a partlal view according to Fig. 1,
on an enlarged scale, to give a better representa-
tion of the members arranged in this part of the
machine,

Flg. 1b is a diagram of the cross totaliser unit
illustrated in Fig. 1,

Fig. 2 1s a portion of Fig. 1, showing a some-
what modified construction.

Fig. 3 1s a plan view of Fig. 1, showing only the
front portion of the machine, with the colurin
and cross totalisers omlitted.

Pleg. 4 is a plan view of Flg. 2 in which the
eqlumn and cross totalisers are also omitted.

Flg. 5 Is a section through the calculating
meclianism on the line a—¢ in Fig, 4, viewed In
the direction of the arrow ¢, in which the column
and cross totalisers are shown but other parts
which are less important for the explanation of
the invention, have heen omitted.

Flg. 6 Is a section through the calculating
mechanlsm on the line b—b In Plg. 4, viewed In
the direction of the arrow ¢, 1n which the column
and cross totalisers are shown, and other parts
omitted,

Flg. 7 13 & perspective illustration showing ¢on-
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trol parts in the calculating mechanism which
effect the automatic total taking from the col-
umnh and ¢éross totallsers, several parts being
shown remote from each other for the sake of
clearness.

Fig. 8 is a perspectlve illustration of parts
which effect the total taking from the cross total-
isers, parts belng shown remote from each other,

Mg, 9 1s a perspective {llastration showing the
parts illustrated in Fg. 8, as modifted for the
machitie {llustrated In Figs, 2 and 4.

Plg. 10 Is & perspective ilustration showing
other parts effeeting the total taking from the
column and cross totalisers, viewed from the
left and the front of the machine.

Fig. 11 is a front elevation of one of the col-
umn totalisers,

g, 12 is s perspective view supplementing
Fig. 10 and showing the controlling member for
the column totaltsers, and other parts cooperat-
ing with the member, also viewed from the left
and the front of the machine.

Fig. 13 1s another perspective view supplement-
ing Plg, 12, siso viewed from tlre left and the
front of the machine, and corresponding to Fig,
8 of Patent — —— {patent application Serial No.
148,897).

Fig. 14 is a side elevation of the prinicipal parts
in Mg, 13.

Mg, 15 Is a front elevation of the parts shown
in Fig, 13.

Fig. 18 shows diagrammatically & portion of a
form filled in with items to be booked by the
machine,

Plg. 17 shdws a portion of anather form to be
booked by the modiflcation fllustrated in Fles.
2and 4,

General description of the machine

The principal parts of the machine are the
frame | (Figs. 1 arid 2) which supports the type-
writing mechanism, and the paper carriage, not
shown. On the suspension rail &8 which is se-
cured to the paper carriage, thre cohumn totalisers
2 to § and the idle totalisers8and T (Figs. 1, 14,2,
5, and 6) are arranged. A wall 8 (Pigs. 1 to 6)
which supports a caleulating mechanism, is ar-
ranged behind the keyboards of the machine, A
slotted table 10 is arranged at the right-hand
stde of the machine, afid secured by sultable
means. A slide (1 s mounted to reciprocate lon-
gitudinally in the slot of the table. On this slide
i1, the cross totalisers §2 and 13 are adjustably
secured, THhe cross ftotaliseds 12 and 13 are
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moved by that column totaliser which is in ac-
tive position at the time, by links (4, 1§.
Mounted in the machine frame 1 (Figs. 1 and
3) are the keys 16 of a typewrliing keyboard,
with tabulator keys 17, and a carrlage frame re-
turn key 8. A bearing frame 18 (Fig. 1) forms
a further part of the machine, in which frame
are mounted a calculating keyboard 20, a set of
decimal tabulator keys 21, a column total taking
key 22 (Flgs. 1, 3 and 77, a cross total taking key
23 for the cross totallsers (Figs. 1, 3, and 10). A
motor 24 secured to the right-hand side of the
machine frame operates, through suitable gear-
ing, the drive of the calculating camplate ele-
ments, not shown, of the typewriting mechanism,
not shown either, and of the carriage return.

The normal calculating and typewriting opera-
tions for the entries required in columns I to IV
of the form Fig. 16

For this operation, the column totalisers 2 to 7
are adjusted on the suspension rail 3 in positions
corresponding to the columns I to VI of form 26
(Fig. 16)., The tabulator riders allotted to the
column totallsers bui not shown are adjusted on
the known rider bar.

At the same time, the cross totalisers {2 and 13
are put on the slide 11 In the required positions
with respect to the eolumn totalisers, or their
driving gears, adjusted, and secured. The ad-
Justing and securing operations, however, are
not performed by screwing to the slide 11, but in
the way which is usual already for the cross to-
talisers by the cooperation of a clip 28 which is
swingable around a plvot 27 under the Influence
of & spring 28 (Fig. 5), with a prismatiec bar 2%
secured to the slide {1. The clip 28 is moved out
of clamping position with respect to the pris-
matic bar in the usual manner by & handle 30
while the cllp can be held in clamping position
with respeet to the cross fotaliser after the cross
totaliser has been blaced In position, by a lock-
ing member 31 placed before the handle 30. A
nose 32 formed af the handle 30 engages, In the
clamping position of the clip 28, In that gap in
a rack 33 secured on the slide 11 (Fig. 5) which is
just opposite the nose, and thereby the cross to-
taliser, or cross totalisers, are held in thelr po-
sitions, as adjusted. For this purpose, the pitch
of the rack is, as usually, selected in conformity
with the steps of the carriage feed.

The cross totalisers 12 and 13 make up together
a complementary totallser or unit K (Fig. 1a},
as will be explained more fully below., To this
end, the sequence of the numberg on the number
rollers of the cross totaliser 12 is the reverse of
that on the rollers of the cross totaliser 13. The
crosg totaliser 12 at the left is positive, and the
totaliser at the right is negative. In conse-
quence thereof, a total 1s taken by subtraction in
the positive totaliser 12, and a total indicated in
positive form 15 to be taken by addition in the
negative totaliser §3.

The form 28 is placed on the platen In con-
formity with the position of the column total-
isers 2 to 1, and placed in typewriting position
with 1ts first line. Thereupon, the paper carrlage
is moved Into its final position at the right, for
instance, by depressing the carriage return
key i8.

In the booking example which will be de-
scribed, the items of the same kind to be en-
tered in the columng I and IIX of the form 25
which are Indleated and added in the column
totalisers 2 and 4, are calculated In positive form
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in the cross totaliser §2, and the corresponding
complementary value appears in the cross total-
iser 13. The values to be written down in the
column II and IV of the form are transferred
transversely in the opposite sense as before, 1. e,
subtractively, into the complementary unit K
comprising the cross totalisers 12 and 13. At
the same time, the items in column II and IV
appear in positive form in the column totalisers 4
and 6. Due to the fact that the credit items in
columns II and IV are introduced in opposite di-
rectlon to the debit items in columns I and III,
the balance Is found which meay appear on the
debit or credit side, 1. e., in the column V or VI
of the form 25, In conformity with the ratio of
the debit and credit items. That cross totaliser
in which the balance then appears, {s thereupon
placed in cooperative position to the correspond-
ing idle totaliser & or 1, in & manner to be de-
scribed more fully, by operating that decimal
tabulator key 21 which corresponds to the
amount of this balance, whereupon the automatic
clear writing of the corresponding cross totaliser
12 or 13 forming part of the complementary to-
taliser unit K can be begun. The balance is now
written down in the column V or VI of the form.

In order to effect the bookings in the columns
I to IV of the form 2§, for example, in its first
line, it 1s necessary to move the papser carriage
with respect to the totalisers 2 to 5, or {he col-
umns I to IV, into tlie operative position requir-
ed at the time. This is effected by depressing
the tabulator key 21 corresponding to the [tem
to be booked. During the thereupon occurring
movement of the carriage to the left, and there-
with of the totalisers 2 1o 1, the cross totalizers 12
and 13 which make up the complementary total-
iser unit K, are agutomatically coupled to a dog
33c¢ (Fig. 1) of that cross totaliser 2 to T which
moves into active position at the tirne, by means
of the links 14, 16 (Fig. 3) of the slide 11 (Figs.
1 to 6) which carrles the two cross totalizers 12
and 13, so that these partake in the movement to
the left. In this operation the cross totalizers
12 and 13 are each time moved into driving con-
nection with driving gears 3% and 36 which are
mounted to turn on a driving shaft 34 (Figs. 1
and 3 to 7) but are held against axial displace-
ment. That column or Idle totaliser which is
thereby moved into calculating position, comes
Into driving connection with a driving gear 38
coordinated to all totalisers (Figs. 3, 4, and T)
and secured on another driving shaft 31. When
the paper carriage, or the totalisers 2 to 1, and
the cross totalisers 12 and 13, move inilo active
position, each totaliser, through controlling plates
38, 40 and 4f, secured o the totaliser as re-
quired, acts on controll.ng levers 42 (Fig. 4), 43,
(Fig. 9, and 44. Thereby, in a manner to be
described more in detall in connectlon with the
total taking operation, the calculating mecha-
nism is unlocked and the specles in the cross to-
talisers is selected. The controlling lever 44
serves for the alternsately moving into engage-
ment of coupling teeth Iil and 112 of & cou-
pling sleeve 45 mounted to slide axially on ihe
driving shaft 4§, with coupling teeth 46 and 41
of the driving gears 35§ and 38 whicli are also ar-
ranged on the shaft 34. A link 182 pivotally
connecting the controlling lever 48 to a coupling
arm 103 (Figs. 4 and 9) serves for transmitting
the movement imparted to the eontrolling lever
44 from the totalisers 2 to 1, to the coupling sleeve
48. In the case of the present booking opera-
tion, the teeth f11 and 112 of the coupling sleeve
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45 must be engaged with the driving gears 36
and 38 at the same time, and therefore the link
102 is removed and the controlling lever 44 is
rendered inactive. The coupling arm 103 which
controls the sleeve 48, and Is fulcrumed about a
screw (08 in the casing of the calculating mech-
anism, is held In neutral position by a screw M
inserted In a hole of Its extension [83a and se-
cured In a bracket L (Fig. 7) on the casing of
the calculating mechanism,

Before a tabulator key is depressed for releas-
ing the carriage so that it moves to the left, as
described, the specles of calculation to be per-
formed in the column totalisers 2 to § is selected
by means of knob 48 (Figs. 1to 4). Usually, the
species 1s addition, and so the knob 48 is turned
so that Its index 1i6 (Fig. 1) is on the mark
“A” in the front wall 81 of the calculating mcch-
anlsm. A tiltlng member {1 (Fig, 7) is posi-
tively connected to the knob 48 and transmits the
movement of the knob to a rod 120 through a
pin 118 engaging in a notch 119 in the rod. The
rod 1s connected to parts t21 to 121, an arm (22
being equipped with a pin 121 at its upper end,
and a slot 285 in the rod 120 engaging over the
pin. A spring 128 attached to the arm 122 effects
a connection which is positive In one direction,
and ylelding in the cther.

When the knob 48 is turned as described, an
intermediate spur gear 127 is moved into the po-
sitlon illustrated in Fig. 7, as follows: The spur
gear 121 is connected to a shaft 50 by claws 130
and a clutch disk 181 secured on the shaft, so
that it can be displaced on the shaft but is held
against rotation with respect thereto, and, in po-
siticn {llustrated in Fig. 7, the totaliser driving
gear 38 is rotated through the driving shaft 31
to which rotation is imparted by a train of gears
121, 132, 133, and {34, and this rotation corre-
sponds to addition.

For accounting and writing the items to be
booked In columns I to IV, the corresponding cal-
culating keys 20 are depressed, and the value in-
troduced are transferred to that column totaliser
2 to 5 which is In calculating position at the
time, through the medium of a spur gear 43 on
the shaft 50 (Figs. 1, 14, 3, and 4}, and through
the driving gear 38 on the shaft 37, in conformity
with the positlon of the species knob 48. The
operative connection of the shafts 50 and 37 is
effected by a change-spced gear, as will be de-
scribed below with reference to total taking.

The mechanism for automatic total taking

The balances calculated from columns I to IV
of the form 25 (Fig. 18) in the cross totalisers
12 and 13 which make up the complementary
unit ¥ (Fig. la} will now be withdrawn by auto-
matic total taking and typewritten in the col-
umns V and VI of the form 25. Let it be as-
sumed that first the item “125” In the cross to-
taliser 12 Is withdrawn and written in the first
line of column V of the form 25. At the same
time, the cross totaliser 13 which indicates the
complementary value 9999 875, must be auto-
matically returned to zero. The complementary
value must obvicusly not be written on the form.

In order that the cross totaliser 12 can be
written clear, the idle totallser 8 must be moved
into the corresponding active position, since it
controls the cross totallser 12, This s effected
by depressing the “100” tabulator 2I. The
movement of the carrlage to the left which is
started thereby, Is limited by the tabulator rider
(not shown) which 1s co-ordinated to the idle
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totalliser 8, engaging the column seleclor lever
(not shown) co-ordinated to the depressed tabu-
lator key. In this position, the cross totalisers
i12 and 13 which have been moved by the dog
33a of the idle totaliser 8 (Fig. 1) and the links
14, 15, are engaged by the driving gears 86 and
36 (Figs. 3 and 7) with their 100 places.

The control plates 41 (Figs. 5, 8, and 11} of
the column totalisers 2 to T serve for the selec-
tion of the specles. The plate 41 Is mounted to
slide at the inner side of a front plate 51 of each
totaliser 2 to 1 and arranged to occupy three
distinct positions. A rib 52 projecting Inwardly
from the front plate 51 (Figs. 5 and 11) engages
in one of three grooves 53 in the cam plate §t.
For the purpose of adjusting the plate 41, a
clamping screw b4, with a knurled handle 55,
(Fig. 5) extends through a slot 58 In the front
plate 81 (Flg. 11). The positlon of the control
plate 41 is indicated by a mark 51 on the plate,
and marks 5% at both sides of a hole 58 in the
front plate 51. The three positions of the plate
are: Addition, marked “A”, release, marked “E”,
and subtraction, marked “S.”

Since In the present example the value indi-
cated In the cross totaliser 12 is additive, it must
be withdrawn by subtractlon. Therefore, the
control plate 41 of the idle totaliser 6 Is adjusted
for subiraction, “S.” When the paper carriage
returns, the control plate 41 of this idle totaltser
6 engages the lever 43 (Figs. 3 and 7) which is a
bellcrank. The control plate 41 turng the bell-
crank 43 clockwise about its fulerum 51 against
the actlon of a spring 60 (Figs. 1 and 7) and
a pin 62 at the lower end of the bellerank en-
gages a tilting member 63 and a rod 84. The rod
64 Is pivoted to a rocker 65 on a shaft 66, and
the bellcrank 43, through the means described,
turns the rocker anti-clockwise, and its move-
ment s transmitted to a spur gear 65 by a slide
61, as follows: A pin 6% on the rocker 65 engages
in a slot T80 of the slide, and g tooth 11 on the
slide engages In a groove of the spur gear 68.
The spur gear 1s mounted to slide on the shaft
80 and is held against rotation about the shaft
by bars 12 engaging in grooves In the perimeter
of a disk 13 which is keyed on the shaft.

When the spur gear 86 s shifted by the mech-
anism connected to the rocker—which turns
antl-clockwise, as described,—it moves out of
mesh with a pinion 74 on the shaft 34 and into
megh with a lay pinion T8 which i1s mounted to
rotate in the caslng of the calculating mecha-
nism and meshes with a driving spur gear 16 se-
cured on shaft 34.

The drive which for addition is from the shaft
60 to the shaft 34 through spur gear 68, pinion
14, and shaft 34, Is now reversed for subtraction,
since the shaft 58 now drives the shaft 34
through the spur gear 68, the lay pinion 15, and
the spur gear 18.

One end of a rod 11 is pivoted to the lower end
of the bellcrank 43 and slides on headed screw
80 at the front wall 81 (Pigs. 5 and 8). The
rod 17 is shifted by the swinging motion of bell-
crank 43 In the directlon of the arrow C. The
lower end 82 of a downwardly extending arm
83 of rod 11 is connected to a selector lever 88
by means of a headed rivet 81 in a crooked por-
tlon 88 of the selector lever projecting into a
slot 84 in the lower end 82. The selector lever 86
15 mounted to swing and to be shifted upwardly
by means of & slot 88 and & headed screw 00 ex-
tending through the slot. The screw B0 is se-
cured in a bracket 8% and this is attached to a
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part 92 of the casing for the calculating mecha-
nism by screws 91 (Fig. 1). In its initial posi-
tion, the selector lever 86 is supported by gravity,
the upper end of its slot 88 resting on the head-
ed screw 90. With a plate 838 at an arm 24 ex-
tending to the right, the selector lever 86 can
be moved into active position with respect to
two bellcranks 85, 96 (Figs. 1la and 8), as will be
described below. The selcctor lever 86 in its
lower end has a crooked lug 9T provided with a
U-shaped hole 98. A headed screw 89 secured
in the machine frame (Fig. 1} projects through
the hole 98 whereby the selector lever is further
guided. When the rod 17 is shifted as described,
the selector lever 86 is swung clockwise about
the bearing screw 90 by the pin-and-slot con-
nection 87, 84. The selector lever 88 now moves
into active position to a lug 100 (Figs. la, 8) of
the bellcrank 9% with the plate 93.of its arm 94.
The lug 97 of the selector lever 66 now moves into
reach of the guiding screw 99 with the shank
t0{ of the U-shaped hole 99.

Bince, as described in the paragreph “the nor-
mal calculating and typewriting operations , . .”
etc., both driving gears 35 and 36 are driven
together for the booking operation described, the
control plate 40 which operates the sleeve 45
(Figs. b and 6) is not required in the idle to-
taliser 6 and Is dispensed with, as well as the
lever 44 and the link 102 illustrated in Fig. 9
and omitted in Fig. 7. When the idle totaliser
8 has moved into calculating position, its con-
trol plate 39 acts on the control lever 42 (Figs.
3 and 5) and releases a locking mechanism (13,
114, 115, and thereby the totaliser.

Preparation of the total taking operation upon
depression of the controlling members for the
cross totalisers

A bar 135 is secured in the bearing frame 19
at the right hand slde of the machine (Fig. 10)
and a controlling member (38 for the cross to-
talisers 12 and 13 is mounted to swing ahout the
bar and held against axlal displacement. The
cross total taking key 23 for manual operation
{s secured to the front end of the controlling
member 136. The bar 135 is secured to the
bearing frame {9 in similar manner. A stepped
extension projects {rom the lower side of the
controlling member 136 at 136 for holding the
member In its initial positlon and a spring 137
pulls the extenslon 138 against the rear side
of a locking bar 139 which is also secured in
the bearing frame (8.

A locking member 140 is fulcrumed on the con-
trolling member 136 at the left about a screw 552
which prevents lateral displacement of the lock-
ing member. A spring !4] connecting the mem-
bers 136 and (40 pulls a tongue 142 against the
other side of the locking bar 139 and holds the
locking member (49 in its initial position,

The tail end of the controlling member is
orooked twice, at 143 and at 144, gnd the crook
143 engages the lower end of the lever 86 when
the member s depressed. At the same time, the
tail end 145 of the locking member 149 engages
below a lug 135 at the top of the tail end 147
of a crooked lever (48 from which the end 147
projects in upward direction. The lever (48 is
fulcrumed on a transverse bridege 159 by a headed
gerew 148, and its Inner end Is equipped with a
pin 154 engaging in a glot 182 at the inner end
of a lever 1§53 which Is fulcrumed on the bridge
150 by headed screw 154, The tail end 156 of the
lever 153 is crooked ypwards and equipped with
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a lug t59 at its upper end for cooperation with
parts to be described below. The bridge 150 has
a lug 157 at one end which is secured to a bracket
160 in the bearing frame 19 by screws 156 (Fig. 1)
angd its other end is secured to the locking har
139 by a pal!r of tongues 161 (Fig. 10) and screws
162,

When the controlling member 126 js depressed
the tongue 142 of the locklng member 148 en-
gages in a groove [63 in the locking bhar £39 under
the action of the spring 14t, holding the locking
member 140 and the controlling member (36 in
depressed positionn. When the controlling mem-
ber 186 1s depressed, a shoulder 164 on the mem-
ber engages a pin 16T riveted into a bent-over g
165 at one end of a lever 166. The lever 168 which
is fulcrumed on the inner sid2 of the front trav-
erse bar of the hearlng frame 19, about a headed
screw 168 (Migs, 1 and 10), Is operatively con-
nected to another lever 171 (Pigs. 1, 10, and 12).
This lever which Is also fulcrumed on the inner
side of the front traverse bar of the bearing
frame (9 about a headed screw 112, ¢can act on
a plate 114 of a lever 115 with a bent lug 173.
The lever, or universal member, IT5 is arranged
at the left-hangd side of the controlling member
176 (Fig. 12) for the total taking from the column
totalisers 2 to 5 on the bar 135. By a spring IT1,
the universal member 115 Is permanently urged
anti-clockwise about the bar 13§, and the tail end
t15a of the universal member (15 cooperates with
a clutching arm 178 whereby the camplate ele~
ment, here designated 501, 582 is held disengaged
from a permanently rotating shaft 504. The total
taking controlllng member 176 (Fig. i2) for
the total taking from the column totalisers 2 to
§ is different In so far, as it cannot act directly
on the clutching arm (78 with its tail end, but
only throuegh the unlversal member {15, for which
purpose the member has a lug {79 acting ou the
plate {14 of the universal member (75. However,
the tall end of the controlling member 118 can act
on a slide 160 which has been shown only partly
and on g lever 282, Fig, 12, as will be described.

When the key plate 23 (Fig. 100 for the cross
totalisers is depressed, the controlllng member
136 is swung ahout the bar 135 clockwise against
the action of its spring (37, and the locking mem-
ber 140 is moved in the same directlon by the
spring 141, The tongue 142 of the locking mem-
ber 140 slides off the locking bar 139 and then,
at the end of the swinging movement, engages in
the groove 163 of the locking bar (39 under the
pull of spring {41, By these means, the con-
trolling and locking members t36 and 140 are held
in their swung-out positions.

During the swinging of the members, the tail
end 145 of the locking member moves into active
position with respect to the lug 146 on the lever
146 by which it js influenced toward the close
of the total taking operation, as will be described.
The crooked tail end 143 of the depressed con-
trolling member 136 bears against the lower end
of the lever 86 which, as described, has already
been turned clockwise, and ralses it. The plate
93 (Fige. T and 8) at the upper end of the lever
86 now engages the lug 100 of the bellcrank 95 and
the bellerank together with mechanism under Its
control, are operated as will be described. If,
however, the control plate 41 in one of the column
totallsers 2 to § has been shifted to “E,” and this
totallser is in calculating position, the edge 650
(Figs. 1, 2, 7, and 9) of the hole 88 in the lug 87
of the lever 86 engages the head of screw 89 and
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prevents further depression of the confrolling
member 136.

At the same time, the shoulder 164 on the de-
pression controlling member 136 engages the pin
167 at the outer end of the lever 166. The lever
is swung clockwise about its screw 168. The lever
{11 is swung anticlockwise about its screw 1712
and its lug 173 engages the plate 114 at the front
end of the unlversal member 178, The universal
member is now swung about the bar 136 clock-
wise against the spring 171, and its tail end 1152
moves clear of the clutching arm 178. The arm
is now operated and the camplate unit 501, 502 is
coupled with the cluich gear T (Fig. 12) and the
shaft 504 which is permanently rotated from the
motor 24.

The zero stop mechanism for the cross totaliser 12

The bellcrank 95 (Figs. la and 8) is fulcrumed
on the casing of the calculating mechanism by
a headed screw at 181. A rod 162 Is pivoted to
the upper arm of the bellcrank by & rivet 183 at
one end, its other end being connected to a screw
194 on a lever 185. The lever (85 is fulcrumed
on the rear wall of the calculating mechanism
caslng about a screw (86 and its forked upper
end 187 engages & pin 169 on a slide 189. The
slide is slotted at 190 and a screw 181 in the rear
wall engages Iin the slot for gulding the slide
which is supported by a pin 192 in the rear wall.
A spring 1893 turns the lever (B5 about Its screw
186 in anti-clockwise direction and the lever
moves the slide 189 to the left. This movement
is limited by the end of the slot (90 bearing
agalnst the screw 191 and defining the initial
position of the corresponding parts.

A flap 185 is mounted to turn about & shaft
194 hut held agalnst axial displacement and its
tall end 196 is engaged by the inner end #97
of the slide $89. A gpring 198 holds the tail
196 against the end of the glide #69 and, in turn,
pushes the slide against its supporting pin 192.
The shaft (94 is supported by a bracket 191a
(Fig. 1a) which is secured to the front wall 8!
of the calculating mechanism by screws [(98a.
The flap is held against lateral displacement on
the shaft 194 between a flange 199 of the bracket
f97 and an annuiar check 200 on the shaft |94.
A zero stop 203 ig secured on an upwardly di-
rected portion 20f of the flap 195 by screws
202 which acts on parts of the cross totaliser 12
in & manner to be described below.

A lever 205 (Figs. 6 and 8) is keyed on a
shaft 204 arranged sultably in the csalculating
mechanism by Its boss 206. A push rod 2017 is
pivotally connected to the free end of the le-
ver 206 by a screw 208. The free end 209
of the push rod is reduced and engages below
the slide 189. An inclined face 210 1s formed
on the push rod for cooperation with the slide
189, for a purpose which will be described. The
end 209 is guided in, and supported by, a re-
cess in the rear wall of the calculating mecha-
nism. An inclined face 211 on the slide 189
cooperates with the tail end 1896 of the flap
195 for a purpose to be described below.

The zero stop mechanism for the totaliser 13

A bellcrank 96 which is similar to the bell-
crank 85, is fulcrumed about the same headed
screw 181 (Fig. 8) in the calculating mechanism.
At the upwardly projected arm of the bellcrank
lever 896 is pivoted a rod 213 by a headed rivet
212 and the other end of the rod is pivoted to
a lever 215 by a headed screw 214. The lever
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215 which is fulcrumed on a headed screw 216
in the rear wall of the calculating mechanism
embraces a pin 218 on a slide 219 with its up-
per forked end, 217. The slide 219 {5 mounted
for longitudinal displacement along the rear wall
of the calculating mechanism by a slot 220 and
& screw 221 secured in the rear wall. It is fur-
ther guided by a pin 222 secured in the rear
wall. A spring 223 engaging the lever 218 swings
the lever 215 permanently against clockwise ro-
tation about its fulcrum screw 216, and the le-
ver pushes the slide 219 to the left. These move-
ments are limited by the end of the slot 222
bearing against the screw 221 in which position
the parts mentioned and the members connected
to them are in their initlal positions. Another
flap 224 1= mounted to swing abouf, but held
against axial displacement on, the shaft 194 and
its tail end 225 Is In one-sided operative con-
nection with a nose 226 of the slide 219, A
spring 221 engaging the tail end 225 of the flap
224 holds the tail end permanently against the
nose 226 of the slide 219 and by these means the
slide 219 is permanently held against the sup-
porting pin 222, Between a flange 229 (Fig. 1a)
of the bracket 197e and an annular check 228
secured on the shaft 194, the flap 224 1is held
against lateral displacement on the shaft 194. A
zero stop 232 1s secured on an upwardly extending
front portion of the flap 228 by screws 231,
which stop can act on parts of the mechanism
of the cross totaliser 13, as will be described. A
lever 233 is secured with its boss 234 on the shaft
204 which has been described in the paragraph
“The zaro stop mechanism for the cross totallser
12 A push rod 236 is pivotally connected to
the free end of the lever 233 by a screw 235.
The free end 231 of the push rod Is reduced-
and engages below the slide 219. An inclined
face 238 is formed on the push rod 236 for co-
operation with the slide 219, for a purpose which
will be described. The push rod 238 is guided
in, and supported by, & recess in the rear wall
of the calculating mechanism. An inclined face
239 on the slide 219 eooperates with the tail end
225 of the flap 224 for a purpose to be described
helow.

The shaft 204 on which are mounted the usual
unlocking levers 240 (Figs. 5 and 6) for the
unlocking of the cross totalisers 12 and 13 1s op-
eratively connected to the unlocking shaft 115
by levers 241 and 243 and a pin-and-slot con-
nection 242. The calculating mechanism un-
locking lever 244 for the column totalisers Is
keyed on the shaft 115.

Operation upon depression of the crosg total tak-
ing key plate 23 ’

When the cross total taking key plate 23 (Pigs.
3 and 10) is depressed as described, the locking
member (40 which is coordinated to the con-
trolling member 136, ralses the lug 165 at the
tail end of the lever 153 through the medium of
its own tail end 145 and the parts 146, {47, 148,
(51, and 152, and the lug hears slightly against
a tooth 250a (Figs. 10 and 13) at the lower
end of a universal part 250, this being a forked
rod suspended from one end of an arm 251 whose
other end 1s fulcrumed about a screw 252 in the
rear wall of the calculating mechanism. A pawl
253 is pivoted on the arm 261 about 8 screw
254, The operation of the pawl will be described
below. A spring 255 is connected to the pawl
253 at one end and secured in an eye of the arm
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251 at its other end, pulling the pawl against a
check B on the arm 251,

As mentioned, the contrelling mermber 136 for
cross total taking operates the selector lever 86
which In turn operates the bellcrank 95 (Fig. 8).
The bellerank is pivotally connected to the rod
182 and so turns the lever 185 in the same di-
rection and the slide 189 is shifted in the direc~
tion of the arrow n until the left-hand end of its
slot 180 is arrested by the screw 191. During
this movement, the inclined face 211 of the slide
moves below the tall end 198 of the flap 195 and
turns the flap clockwlse. By these means the
2ero stop 203 is moved into slight engagement
with the zero setting wheel 125 (Figs. 5 and 6
of the cross totalizer 12 at its 100 place which
has previously been moved into writing and cal-
culating position.

While these operations are performed the cross
total taking controlling member 136 (Fig. 10
engages the pln 167 of the lever (66 with its
shoulder 164, turning the lever clockwise, The
lever 166, through the pin-and-slot connection
189, 110 (Fig. 12), turns the lever 1Tl in op-
posite dlrection ang its Iug 173 engages the plate
114 of the universal member 115. The universal
member is now turned clockwise but does not
influence the column total taking controlling
member I116. The tail end 115z of the universal
member now moves away from the clutching
arm 118 of the camplate unit 501, 502. The
arm now turns under the action of its spring 503
(Fig. 12) and so its tooth 178z engages between
the teeth of the driving wheel T. This wheel
is rigidly connected to the driving shaft 504
while the camplates 50f{ and 502 are rigidly con-
nected to each other but are free to turn on
the shaft 504,

The camplates now rotate with the driving
shaft 504, The camplate 502 controls an un-
locking slide 506 (Figs. 12, 13, 14, and 15) whose
lower end supports a roller 507. Springs 508 and
509 (Figs. 12 to 15) hold the roller against the
edge of the camplate 502. As the elevated por-
tion of the camplate 502 recedes, the unlocking
slide descends. An inclined edge 5010 on the
slide 506 engapges a catch 511 of an arm §i2
which js free to turn on the unlocking shaft 115
(Figs. 5, 13, and 14), turning the arm clockwise.
The arm 512 engages a lug 518 of an arm 514
which is keyed on the shaft 115 and the shaft
is turned, unlecking the calculating mechanism.
The turning movement of the unlocking shaft
115 is transmitted to the unlocking levers 240
through the parts 243, 242, 24{ and the shaft
204, The cross totaliser 12 is now unlocked
through a member 518 and the cross totaliser
18 is unlocked by another finger.

The shaft 204 which turns in the direction of
the arrow p (Flgs. 5 and 8) when the cross to-
talisers arc unlocked, moves the push rod 207 to
the rear through its lever 205 (Figs. 6 and &)
and the inclined face 210 slides below the slide
189, elevating it. The slide 189, through the tail
end 196 of flap 195, finally causes the zero stop
203 to engage in the zmero setting wheel 125 of
the 100 place of the cross totaliser 12.

When the unlocking shaft is turned as de-
scribed, a pin 5i8 (Figs. 13 and 14) on the arm
812 engages the upper edge of a lever 519 on a
shaft 520 mounted to rotate in the front and rear
walls of the calculating mechanism. Levers 521
and 522 are keyed on this shaft. Pins 523 and
824 riveted in the levers engage In the grooved
boss of a spur gear 525 mounted to turn freely on
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shaft 50. Clutching members on the spur gear
ehgage In suitable notches in a flange 526 which
is keyed on the shaft 50.

The shaft 520 is turned clockwise by the pin
518 on the arm 5t2 against the pull of a spring
527. A third lever 528 on the rear end of the
shaft 520 is equipped with a tooth at its free end
with which it engages, and is locked by a tooth
B829a of a rocker 529 which Is fulcrumed at 530,
The turning movement of the shaft 520 is trans-
mitted to the spur gear 825 which is now engaged
with the teeth §32 of a zero setting slide §31
which is mounted to slide vertically in the left
hand portion of the calculating mechanism.

Upon the further downward movement of the
unlocking slide 506, a dog 538 on the slide engages
g pawl 535 which is pivoted to a catch 534, and
turns the pawl. A lug at the end of the pawl 535
engages the catch §34 and turns it clockwise
against a spring 538, withdrawing a tooth at the
end of the catch from a rack 537 on the zero set-
ting slide §31, and a rack 538, under the pull of a
spring, not shown, now moves the slide down, ar-
row 543, through pinion 529, shaft 540, pinion 541(
and rack §42 on the slide. The rack 538 moves in
the direction of the arrow 544 and, together with
a pin 545 on the still descending unlocking slide
506, effect in sequence the typewriting of the
value to be withdrawn from the cross totaliser 12,

The total taking operation from the positive cross
totalizer 12 in the complemantary unit K

The zero setting wheels (25 of the cross total-
iser 12 (Fig. 5) mesh with driving wheels 261
which, through intermediate pinions 262, turn the
spur gears 263 of the number rollers 264. As de-
scribed in the preceding paragraph “The zero
stop mechanism for the cross totaliser 12’ and
elsewhere, the 100 place roller 264 in the present
example is connected to the spur gear 3% keyed on
the shaft 34 Lthrough its driving wheel 261 (Figs.
3 and 1), and the spur gear 35 Is connected to the
shaft 50 through the train of gears 16, 75, 68 (Fig.
7) and the shaft 80 is connected to the zero set-
ting slide 831 by the spur gear 525. (Fig. 13).

The zero setting slide 531 which has now been
released from the camplate 502 (Figs. 12, 13, and
14) through the unlocking slide 508 now rotates
the driving wheel 261 (Fig. 5) of the 100 place in
in the cross totallser 12, threcugh the mechanism
described. The driving wheel 261 is turned until
the distance of the zero setting tooth of the zero
setting wheel 125 has become exhausted. This
distance is determined by the value to be can-
celed—in the present instance “l1”"—and is equal
to one pltch from the zero stop 208. As soon as
the zero setting tooth of the zero setting wheel 125
has engaged the zero stop 208 (Fig. 8), the corre-
sponding number roller 254 (Fig, 5) displays “0"
in the window of the cross totaliser 12, The de-
scent of the zero setting slide 531 (Fig. 13) 1s now
completed.

The writing of the number “1” in the first line,
column V of form 25 which has been prepared by
the zero setting slide §31 is nmow effected by the
pin 545 on the unlocking slide 506 (Fig. 13) act-
ing on mechanism which has not been shown.

Previously after the unlocking slide had com-
pleted its descent, a slide 553 at the left of the
calculating mechanism (Fig. 13) was shifted in
the direction of the arrow §§9 through mecha-
nism 554, 555, 558, 557 from the camplate 501
through a bolt 558 belonging to the typewriting
mechanism by means not illusirated. The rocker
529 whose left arm 560 extends into a slot 561 in

-
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the slide 553, is turned clockwise and the locking
arm 528 1s released. 'The arms 521 and 522, un-
der the action of the spring 521, shift the spur
gear 525 to the left and away from the rack 532
of the zero setting slide 531.

The ascending portion of the camplate 502 now
raises the roller 507 (Pigs. 13, 14, and 15} at the
lower end of the unlocking slide 508 and the in-
clined edge 510 of the slide releases the cateh B,
The unlocking levers 240 and 244 (Fig. 5) now re-
turn the members 515, 516 into thelr initial posi-
tions, and the cross totaliser 12 is locked again.
At the same time, the shaft 204 is turned against
the arrow p by the parts 243, 242, and 241, and
the inclined edge 210 of the push rod 207 (Fig. 8)
which Is pivoted to the arm 208, |s withdrawn
from the slide 188. A roller 508a on the unlock-
ing slide 508 engages a lever 554c¢ fulcrumed in
the ealculating mechanism which is elevated and,
through an eccentrie screw 553a in the zero set-
ting slide B3t returms the slide into its upper
final positlon, the rack 537 moving idly past the
tooth at the upper end of the catch 534,

Obviously during the operation described, the
100 place of the cross totaliser 13 has also been
turned for one unit, that is, from “8" to “9”, so
that now the value “25” is in the totallser (2, and
“9999,975” is In the totaliser (3. The zero set-
ting wheels of the cross totaliser {3 are free fo
turn as the corresponding zero stop 232 (Fig, 8)
was not moved into active position,

When the type bar—not shown—returns, the
carriage performs the step to the 10 place of
the cross totaliser 12 In which place the same
operations are performed, that is, in the 10 place
the “2” is withdrawn from the cross totaliser 12
while the 10 place in the cross totaliser 13 moves
from “7” to “9”, so that now only the value "5
is read at the totaliser 12, and '“9999,995" at the
totallser (3. The value “2” is written and the
totallsers now move to the units place. Here, a
similar operation occurs, the value “5” being
withdrawn from the totaliser 12. In the total-
iser 13, the “5" adds to “5" there, and the unit
place moves to “0”., Upon the transit from “9”
to “0'"* g tens transfer occurs and all higher places
move from “9” to “0”. Now, both cross totalisers
2 and {3 areat “0”.

When all number rollers 264 of the cross total-
iser t2 (Fg. 5) are at “0”, the half-high-teeth—
not shown—of all Zero setting wheels 125 by
which the clear sign printing device is controlled,
are aligned. Under these conditions, a conirel
rail 270 (Fig. 5) c¢an be Influenced by the clear
sign printing device 273, 2712, 271, of known type,
which partly surrounds the cross totaliser (2.
The rall 210 engages the half-hlgh teeth of the
zero setting wheels, and the clear sign printing
is begun,

When the cross totaliser 12 is returned to “0"
in all places, and the canceled value “125” has
been printed in the first line, column V of the
form 25, as described, a hook 256 at one side of
a plate 560 by which the idle totaliser § Is closed
at the bottom and which is bent at richt angles
at its lower end (Figs. 5 and 11) engages the
pawl 253 on the arm 251 (PFig. 100 which has
been described in the paragraph “Operation
upon depression . . .”. Bince the pawl is In con-
tact with the check B it cannot swing independ-
ently but swings the arm 251 anti-clockwise
agalnst the action of its spring §51. The uni-
versal part 250 (Fig. 10) which is pivoted to the
arm 251 descends, engages the lug 155 at the tail
end 153 of the lever {56 and turns the lcver anti-
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clockwise, like the arm 251. The movement of
the lever 155 is transmitted to the lever (48
through the pin-and-slot connectlon 1581, {52
(Fig. 10) and the lever 148, turning about its
screw (4§, turns the tail end 145 of the locking
member (40 anti-clockwise by its lug 146. The
locking member swings about its screw 552 and
is disengaged from the locking bar (39, The
cross total taking controlling member 138 is now
free to return Into lts initial position under the
pull of its spring 131, and clears the pin 187 of
the lever 166 which is now turned anti-clockwise
under the pull of the spring (11 through mem-
bers 175, 71, 169, and 170. By these means, the
tall end of the universal member 175 returns
into the path of the clutching arm 178 (Figs, 10
and 12) and the camplate unlt 881, 502 is again
dlsengaged from the driving wheel T on the driv-
ing shaft 504,

Upon its return into Initial position, the cross
total taking controlllng member 136 releases the
selector lever 06 which now descends by gravity
and its lug 98 releases the lug 100 of the bell-
crank 95. Under the action of its spring (68
(Fig. 8) acting on the lever 185, the bellcrank
85 returns into its initial position and moves the
slide 169 agalnst the arrow n through the rod
162. Before this occurs the control plate 39 (Fig.
5) of the idle totaliser B has released the control
lever 42 and the calculating mechanism is locked
again. The flap 195 (Fig. 8) now returns Into
its initial position under the pull of spring 198
and the zero stop 203 moves clear of the Zero
setting teeth of the wheels 125 In the cross
totaliser 12,

At the same time as the control plate 39 re-
leases the lever 42, the control plate 41 of the
idle totallser releases the control bellcrank 43
(Fig, ) and has returned the species of the
cross totalisers to addition, and the selector B8
under the control of rod 11 returns Into the in-
itial position shown in Fig. 1.

The tolal laking operation from the negative
cross totaliser 13 of the complementary
unit K

In the first line of the form 25 (Fig, 16) there
was a positive balance “125” in the cross totaliser
12 of the complementary cross totaliser unit K,
in the calculation described by way of example,
Correspondingly the other cross totaliser (3 of
the unit K showed the complement *999,875".
This was gutomatically caencelled when totalising
from the cross totallser 12 by the driving spur
gears 3% and 38 which, as described, are con-
nected to each other and at the same time en-
gage with the same places of both cross totalisers.

The example lllustrated in the second line of
the form 25 shows a negative balance “110” In
column VI. Assume that this halance has been
calculated in the cross totaliser 13 of the unit
K, and is to be written in the second line, col-
umn VI,

To this end the control plate 41 of the idle
totaliser T is adjusted to “A”, as, see the para-
graph “The normal calculagting . . .” the se-
guence of the numbers on the number rollers
264 of the cross totaliser 13 is the reverse of ithe
cross totaliser 12,

The “100" decimal tabuiator key 21 is now de-
pressed, corresponding to the number “1107.
The idle totaliser T moves the cross totallsers 12
and i3 in the same directlon by means of the
links 4, 15 (Fig, 1a), By these means, the cross
totalisers 12 and |3 are operatively connected to
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the driving spur gears 35 and 36 with their 100
places. At the same time, the control plate 41
of the idle totallser T moves over the control bell-
crank 43 but this is not operated, since the con-
trol plate has been moved to “A". The selector
lever 86 remalns in its initial position, as de-
scribed in the preceding paragraph, and shown
in Fig. 1, and the recesses S of its hole 98 is below
the head of the screw 99. As the bellcrank 43 is
not operated, the operation in the ¢ross totaliser
13 15 addition. The driving wheels 261 (Fig, 5) of
the cross totalisers {2 and 13 are now operatively
connected to the shaft 50 through 36 (Fig, 7),
35, 45, 34, 74, and 68. Furthermore, the un-
locking shaft 115 of the calculating mechanism
is unlocked by the control plate 3% of the idle
totaliser 1 (Fig. 5) acting on the locking lever 42.

When the cross-totalislng controlling member
138 is depressed (Fig. 10}, the cam plates 501,
502 (Fig. 12) are reconnected to the driving shaft
504 by means of the parts 167, 165, 156, 169, 170,
171, 74, and 1715, and the tall end 175a of the
universal member 175 releases the clutching arm
178 which now engages between the teeth of the
driving wheel T on the driving shaft 504. The
tail end 145 (Fig. 10) of the locking member 140
which is pivoted on the controlling member 136,
engages the lug 146 of the lever 148 and turns
the lever anli-clockwise. The movement of the
lever 148 s transmitted to the lever 183 by the
pin-and-slot connection 151, 152 which now bears
slightly against the tooth 250 of the universal
part 250 suspended from the arm 281, byt with-
out raising the universal part. The {ail end 143
of the controlling member 136 shifts the selector
lever 86 in upward direction, so that the lug 93
of the selector lever 86 acts cn the lug L (Fig, 8)
of the bellcrank 96 and turns the bellerank clock-
wise, This movement is f{ransmitied to the
swinging lever 215 by rod 213 plvoted to it. The
swinging lever 215 shifts the slide 219 in the
direction of the arrow n and the inclined edge
238 of the slide engages below the tail end 225
of the flap 224, moving its zero stop 232 into
slight engagement with the zero setting wheel
125 of the 100 place of the eross totaliser 13.
When the controlling member (36 has arrived
in its lowermost position, it is loeked by the tooth
142 of its locking member 140 engaging in the
groove 163 of the locking bar 139 where it is held
by the spring 141 (Fig. 10).

The camplate 502 (Fig. 12) now allows the rell-
er 507 (Plgs. 13 to 15) at the lower end of the
tinlocking slide 506 tc descend and the slide now
operates the catelh 5il and, through this, turns
the unlocking levers 240 in the direction of the
arrow p (Fig. 5) and the levers now unlock the
cross totalisers 12 and 13 through their mem-
bers 516, as described in the paragraph “The
total taking operation from the positive cross
totaliser 12 in the complementary unit K"

Simultanecusly with the unlocking of the cross
totalisers, the arm 233 (Fig. 8) which is keyed
on the shaft 204, is turned and the slide 236
which is pivoted to the arm, engages below the
slide 219 with its incline 238, elevates the slide
and turng the flap 224 further in clockwise di-
rection. The zero stop 232 is now moved into
positive engagement with the zero setiing wheel
125 in the 100 place of the cross totaliser 13.

A lug 533 on the unlocking slide 506 (Pig.
13) unlocks the zerc setting slide 531 by acting
on a pawl 533 on the slide. The zero setting slide
whose rack has previously been engaged at 532
by the pinion 525 under the action of the locking
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lever 512, now descends and rotates the shaft 50
which in turn rotates the driving wheels 261 of
the 100 place in the cross totalisers 12 and 13
through the train of gears 68 (Fig. 7), T4, 36,
and 35. When the zero setting tooth of the zero
setting wheel 125 of the 100 place of the cross
fotaliser 13 engages the zero stop 232, the cor-
responding rumber roller 264 displays “0” in the
window of the cross totaliser 13. This arrests
the descent of the zero setting slide 531 (Fig. 13),
and at the same time the complementary num-
ber “8” which corresponds to the complementary
value 998,980, in conformity with the value “1”
of the 100 place of the cross totaliser 13, is
brought to “9” in the cross totaliser 12 by spur
gear 35 (Fig, 7),

The value “1” is now written in the second line,
column VI of the form 26 in the same manner
as in the cross totaliser (2 (Fig. 16), The car-
riasge is now moved from the 100 place into the
10 place, etc. Here also, totals are taken in the
manner described, and in the cross totaliser 12
tens transfer occurs from the 10 place into the
100 place, so that a tens transfer occurs in each
higher place and the correspending number
rollers are brought to “0”. When all number
rollers 264 of the cross totaliser 13 display “0,” all
zero setting wheels 125 are allened with their
half-high teeth for clear sign printing where-
upon printing 1s effected as described in the pre-
ceding paragraph.

After the total taking from the cross totaliser
13 has been completed, the cam plate 502 (Fig.
12) has returned the unlocking slide 506 into its
initial position. The parts connected to the un-
locking slide, for instance, the zero setting slide
831, return into thelir initial positions. The con-
trolling member 136 is now unlecked in the man-
ner described with respect to the total taking
from the cross totaliser 12, and the complete unit
501, 502 is uneoupled frem the driving shaft 504.

Total taking from the column totaligsers 2 to 5

The colummn-total taking controlling member
1716 (Figs. 7 and 12) is arranged t{o act on s lug
281 of a double-armed lever 282 with the upper
edge 280 of iis tail end. The double-armed lever
282 Is fulcrumed at 283 about a screw on a brack-
et 282a connectied to the lower side of the ma-
chine frame. A crocked connecting rod 284 is
pivoted to the front arm of the double-armed
lever 282 by a screw 285. The other end of the
connecting rod 284 Is pivoted to a link 287 at
286. An open slot 288 at the lower end 289 of
the link 287 is placed about a pin 291 on the
bar 290 of a changing-over key I6. There s g
slight clearance hetween the pin and the upper
end of the slot, so that the bar 280 can partake
in the depression of the controlling member t78.
On the other hand, the controlling member is
not influenced by the bar 2990.

The upper end of the link 287 is pivotally con-
nected to a lever 292 keyed on the shaft 125.

When, after the booking of the first three lines
of the form 25 (Fig, 16) the column totals of the
debit and credit items In columns I to IV are to
be found and written, this is done by writing the
values accutnulated in the column totalisers 2 to
5. To this end the earrlage return key 18 is op-
erated and thereupon the decimal tabulator key
21/100” is depressed so that the principal driv-
ing wheel 38 of the calculating mechanism fs first
connecled to the driving gear 549 of the 100 place
of the column totaliser 2 which corresponds to
the value 360, the total in column I. The dog 33a
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of the column totallser 2 moves the cross total-
isers 2 and 13 Into engagement with the driving
gears 35 and 36 in places corresponding te the
position of the column totaliser 2, by means of
the links £4, I5. The control pTate 39 ¢Fig. 5) of
the columry totaliser 2 acts on the eontrol lever
42 and unlocks the mechanisms conniected to
the unlocking shaeft {15 of the calculating mech-
anism., At the same time, the Zero setting flap
for the column totalisers—which has not been
shown—is placed Int its preparatory position.

The vertical column total taking controlling
member 176 1s now depressed (Figs. 7 and 12) and
its upper edge 280 acts on a rod 180 which brings
the zero stop—not shown—{fully into engagement
with the zero setting wheels 570 (Fig. 5), as also
described in the gaid patent.

The upper edge 280 of the controlling membey
IT8 also acts on the double armed lever 282 and
moves the link 287 in the direction of the arrew
‘g” in Pig. 7. The upper end of the slet 288 in
the link 287 now engages the pin 291 and de-
presses the bar 290 of the carriage return key,
changing over the carriage. The link moving in
the direction of the arrow ¢ turns the lever 292
antf-clockwise and the levers 123, 122, and {24
partake in this movement. The lever 124 engages
in the groove of the coupling sleeve of the gear
wheel 127 with its pin 126 and moves the geanr
whee]l 127 into mesh with a gear wheel * keyed
on the driving shaft 3F. TPhe pin (21 of the lever
122 slides In the open longitudina] slot 293 of the
slide 120 but does not influence the slide.

A Tocking member 293z is pivoted to the con-
trolling member 176 by a screw 176z, The lock-
Ing member partakes in the depression of Lhe
controlling member and, turning clockwise under
the action of g spring 293b, engages i the groove
193 of the locking bar 139 with a toeth 293¢ (Fig.
10, where it remalns. The upper edze 285 of the
tall end of locking member 2984 now bears slightly
against g second tooth 294 on the lower end of
the universal part 250 but does not raise the part.

A shoulder |79 at the lower side of the con-
trolling member 1768 (Fig. 12) acts on the plate
174 of the universal memner 175 so that the mem-
ber is turned and 1its tail end 17%a relegses the
clutehing arm 176 whereby the cain plate unit
501, 502 which serves for total taking and hooking
of the totals, i1s coupled to the driving shaft 504,
The unlocking slide 588 is now released and un-
locks the column totaliser 2 while the known zero
stop moves into actlve position whereupon the
zero setting slide 531 is released and effects sub-
tractlve fotal taking from the 100 place of the
cotumn totaliser 2.

The number roller 546 of the column totaliser
2 (Flg. 5) 18 driven hy the following train of
gears: 54T, 648, 548, 88 (Fie. 7), 87, . and {27
from the shaft §8. This shaft also drives the
number rollers 264 of the 100 places of the cross
totalisers (2 and 13 through the train 68, T4, 85,
36, 261, 262, and 268. As the positlon of the col-
umn totalisers 2 to 6 is the same as for the cal-
culations In the fArst three lines of the form, the
value “3"” ig Introduced positively in the cross
tetaliser 2.

‘When the number roller of the hundreds place
in the column totaliser 2 has heen returned to
“0,” the number “3” is writtem in the fowrth Hne,
column I of form 25 (PFig. 16). The carrisgs now
moves to the tens place. After In this manner,
progressing from the highest to tHe lowest place,
the vaiue “360” has been withdrawn from the
goliumn totallser 2, transferred to the cross total-
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fsers 12 and 13 of the complementary unit K, and
written, the tooth 258 of the column totaliser 2
(Figs. 5 and 11) strikes the pawl 253 (Flg. 10
and, together with the pawl, turns the arm 251
anth-clockwise so that the universal pert 250
descends. Ttz tooth 294 (Fig. 12) now engages
the upper edge 295 of the tail end of the lecking
member 2832 and releases the member which now
returng inte its indtlal positien: together with the
column toéal taklng controlling member 16, The
universal member 15 is liberated and its spring
1T returns Hs tail end 175e into reach of the
cluéching arm (T8, releesing the cam plate unit
5Gi1, 502,

Total taking is now performed in the column
totalisers I to B In a similay manner ag described
and tle corresponding ameunts are transmltted
to the commplementary unit alternately In pesttive
and negative direection, ag is known In the art.
The totals withdrawn from the column. totallzers
are written In itales which is effected by the
changing over of the earriage, as described.

The completion of the booking operation

When the added totals of ecolumns I to IV have
been written down from the column totalisers 2
to §, and transferred to the cross totalisers 1.2 and
13 of the complementary untt K, the balance
which has been calculated fn the umit in the
meantime, Is written down in the column V or VI
and the booking is then finished. In the present
instance, the cross totalser #2 shows a positive
value “5”, and the cross totaliser |8 showsthe cor-
respending complementary value 99999,995. The
decimal tabulator key 21 for the value “5" is now
depressed. and the idle totaliser 6 moves the eross
totalisers 12 and 13 with thelr unit places mto
mesh with the driving gear wheels 3% and 36.
The permanent change over key 851 (Fig. 3) is
now operated and the key plate 23 of the cross
total taking controlling member is depressed
whereupon the cross totaliser 12 is written clear,
as mentioned, and returned to zero together with
the cross totaliser t3. The value 5 15 wriiten in
an italic in the fourth line of the column V.

When total taking has been completed, all
parts Invalved returnr into thelr initial paositions,
as fully described above, The change over
mecharmism is returned into initial position by
depressing the change over key 1 7.

The arrangement for two normal cross totalisers

By way of example, a beoking and account-
ing cperation has been described but the ma-
chine carr also be used for other purpose, such
as the ealeulation of pay, or the lke.

As another example a form 600 is illustrated in
Fig. 17 In whieh the irelght and passenger trains
of twe railway lneg A and B are booked sepa-
rately, and added up separately after threé days.

The numbers of freight traing ih the columns I
and I of form 688 are introduged in the column
totalizers 2 and 4 and in the peositive eross tatal-
iser 12a ¢(Pig. 2), end the numbers of passenger
tralng in the columns I and IV of the form are
intreduced in the column totallsers 3 and §, and
In the cross tetmlizser 13a which s alsg posttive.
Finally, each cross totaliser F2e and #8«4 is clear
written Independently, and one after the other,
the corresponding values are trahsferred to col-
umn totalisers 6a and Ta replacing the idle total-
isers § end 7, and written down In the columns V
and VI of the form 804:

For this mode of calewlation, certain modificg-
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tions In the machine are necessary, as will now be
described with reference to Figs. 2, 4, and 9.

The drive of the cross tolalisers 12a and 13a

In order to rotate selectively the gear wheels
35 and 38 which operate the cross totallsers (2a
and 13z (Figs. 2, 4, and 9) the screw M which
holds the coupling lever {83 in its neutral posi-
tion, (Plgs, 3 and 7) is removed. The link 182
has an extension which 15 connected to the lever
i03 by a screw (06 (Flgs. 4 and 9) and its con-
nection to the lever 44 is effected by a screw 106
in & U-shaped arm of the lever 44. A spring 189
is secured to a lug 1035 on the coupling lever 103
and its other end is secured to an eye 001 in the
rear wall of the caleulating mechanisin casing
(Pig. 4). The spring 189 turns the coubling arm
103 clockwise until its extension 110 bears against
the sald rear wall. The coupling arm is now in
its initial position. By its pin 107 engaging ln
the groove of the coupling sleeve 46, the coupling
arm, when In this initlal position, moves the
teeth 111 of the sleeve Into mesh with the teeth
48 on the boss of the driving wheel 35 and this
wheel 15 now in driving position. The control
lever 44 is arranged to be turned anti-clockwlse
by the control plates 40 (Fig. 5) In the column
totalsers 3, 86, and 1.

The zero stop mechanism for the cross totalisers
12a and 13a

Sinece in the example now under discussion
elther the cross totaliser 13a or the cross total-
iser 12a is to be clear written, the zero stop can
be controlled in unison for both cross totallsers.
This 1s effected by dispensing with the tall end
225 of the flap 224 (F"ig. 8), and with the allotted
paris 96, 213, 215, 219, 233, and 230, and by com-
bining the zero stops 203 and 232 of the respec-
tlve flaps 105 and 232 Into a single member, as
shown in Fig. 9.

As the values to be calculated in the cross to-
talisers 12a and i3a are introduced additively,
the totals calculated in the cross totallsers must
be withdrawn subtractively. To thls end, the
control plates 41 (Fig. 5) 1n the column totallsers
6a and Ta (Fle. 2) are adjusted to “S” and the
control lever 43 is moved clockwise when one of
the said column totallsers moves Into calculat-
ing position. The selector lever 86 Is caused to
partake in the movement of the column total-
isers, by the rod T1, whereby the slot 10} In the
lug 87 of the selector lever B8 Is positioned
below the screw 8%, and the plate 93 engaged be-
low the lug 108 of the bellcrank 85. The bell-
ctank 85 can now be operated and the zero
stop 203, 232 moves Into the path of the zero
setting wheels 128 in the cross totalisers f2a¢ and
(3. In all other positions the selector lever 86—
which is operated by the key plate 23 of the con-
trolling member 188—cannot be raised, as in this
case its plate 93 strikes against a pin €68 (Figs.
2 and 9) from below, The pin 806 is secured In
one arm 608 of an angle member 607 which Is
riveted to the lpner side of the front wall 81 of
the calculating mechanism. Consequently the
controlling member 23 can only be operated if the
cross totallsers $2z and 13az are clear written
through subtraction,

The normal calculating and writing operation
under the conditions glven by the bookings in

the columns I to VI of the form 600, Fig. 17

The column totallsers are adjusted, including
thelr tabulator riders, and the cross totalisera are
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secured and moved, exactly as described in the
paragraphs relating to the form 25 in Fig. 16.

At the beginning of a hooking operation in the
form 600, the carriage is moved into its final
positlon at the right by depressing the carrlage
return key 19 (Pigs. 1, 3, and 4). Thereupon the
tens tabulator key 21 which corresponds to the
value “30” in the first line, column I, of the form
600 is depressed and the column totaliser 2 (Fig.
2) i1s moved into calculating position with its tens
place. The control plate 39 of the column total-
iser 2 acts on the lever 42 and releaseg the lock-
ing of the unlocking shaft 115 by the parts 113
and {14 in Fig. 5, iIn manner per se known.

Since the column totaliser 2 is without the con-
trol plate 40, the lever 44 (Fig. 9) and the cou-
pling sleeve 45 remain In active relation to the
driving wheel 36. The confrolling lever 43 which
controls the change gear 60, 75, 78, T4, remalns
in its initial position, since the control plate 4l
for the specles of the cross totalisers 12a and 13a
has been moved to “A” (Fig. 11). The change
gear therefore remains in the addition position
determined by the gears 80 and T4. When the
value “30” Is now calculated in khown manner,
it is transferred addlitively into the column to-
taliser 2 and Into the cross totaliser i2a, since
the knob 48 (Figs. 1, 3 and 4) has been adjusted
to IIA.F’

The column totaliser 3 1s now moved Into cal-
culating position, In conformity with the value
“40,” first line In column II of form 600, by de-
pressing the corresponding decimal tabulator key
2i1. In this posltion, the control plate &0 of the
column totaliser 3 acts on the controlling lever
44 (PFig. 9) which Is turned clockwise and, through
link 102 and coupling arm 103, disengages the
teeth 11l of the sleeve 45 from the teeth 46 of
the driving gear 3% and engages the teeth 112
of the sleeve with the teeth 47 of the driving
gear 388. During the calculating operation, the
value “40” is also additlvely transferred to the
column totaliser 3 and to the cross totaliser 13a,
the other parts belng operated as described with
reference to the column totaliser 2, The column
totalisers 4 and § are operated In the same man-
ner as 2 and 3.

Total taking from cross totalisers 12a and 13a

When booking has been completed in column
IV of the first line In the form &00, the cross
totalisers 12a and f3a are clear wrliten succes-
sively., The value “55"” appears In the window of
the cross totalizer I12a and the tabulator key 21
for the tens Is operated accordingly. The col-
umn totaliser 6@ and the cross totaliser 12¢ are
moved into calculating position with their 10
places. The coupling sleeve 45 remains in con-
nection with the driving gear 35 as the column
totaliser Ba is without the controlling plate 48,
however, the column totallser 6a acts on the lever
43 with its control plate 41 previously adjusted
to “S™ and this control plate 41 swings the lever
43 clockwise. The change gear which determines
the specles of the cross totallsers Is now set for
subtraction through parts 82 (¥Fig, 7), 63, 64, 65,
88, 10, 61, TI, and the spur gear is operatively
connected to the driving shaft 34 through pin-
ions 75 and 16. The rod T1 is moved by the con-
trol lever 43 and, In turn, moves the selector lever
86 whose lug 93 engages below the lug 100. of
the bellcrank 85 and whose slot 181 engages be-
low the screw €9, o

When the key plate 28 of the controlling mem-
ber 136 18 depressed, the lug (43 (Fig. 10) at itg
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tail end raises the selector lever 86. The lug 93
of the selector lever acts on the bellcrank 95 (Fig.
9) which moves the slide 189 in the direction of
the arrow n through parts 182, 186, 187, and 188.
The incline 211 of the slide now engages below
the tall end 198 of the flap 195, and the flaps
195 and 224 are now turned clockwise, their zerc
stop 203, 232 lightly engaglng the zero setting
wheels 126, Fig. 5.

In the meantime, the clutching arm 178 by
which the complete unlt 604, §02 (Fig, 12) is con-
nected to the driving shaft 5084 has been released
by members 186, 171, and IT5, and the unlocking
slide 808 (Fg. 13) is now free to descend. By
its Incline 510, the slide unlocks the calculating
mechanlsm, the tens place of the column total-
iser 6a, and of the cross totalisers I2a and i3aq,
which is In calculating position, and the spur
gear 5§25 is caused to mesh with the rack 532
of the zero setting slide 53t. Simultaneously
with the unlocking of the calculating mechanism,
the slide 207 is moved to the rear by parts 116
(Fig. 5), 243, 241, 204, and 205 (Pigs. 6 and 9).
The Incline 238 engages below the slide 189 which
is elevated and swings the flap 224 further in
clockwise direction. The zero stops 203 and 232
now come into full engagement with the zero
setting wheels 125 of the cross totalisers I2a
and 13a. The zero stop 232 which cooperates
wlth the zerc setting wheel of the cross totaliser
13a, is used for a purpose to be described below.

After the zero stops 203 and 232 have been
swung, the zero setting slide 631 (Fig. 13) is un-
locked by the unlocking slide 606 engaging the
pawl 535 and the shaft 50 (Figs. 9 and 13) Is ro-
tated. The shaft, through parts 68, 15, 16, and
85, rotates the driving wheel 261 of the 10 place
in the cross totaliser 12¢. The rotation is com-
pleted when the zero stop belonglng to the cross
totaliser 12a on the zero setting wheel 1s struck,
and the return of the number roller 264 to “0"
is now completed. The value “5” which is to be
withdrawn from the 10 place of the cross totaliser
12a is transferred addltively to the column to-
taliser 6a from shaft 60 through parts 12T (Fig.
Ty, 132, 133, 134, 31, and 38 whereupon the num-
ber “5" is writien down In the first line, column
V, of the form. The carriage now moves from
the tens to the unit place, after the unlocking
slide 606 and the zerc setting slide 531 (Figs, 13,
14, and 15) have been returned into their inltlal
positions. Otherwise the total taking from the
cross totaliser 12a is effected in the same manner
as in the first example, and need not be de-
scribed.

When the cross totaliser 12a has been clear
written, the tens key of the tabulator 21 which
corresponds to the value *75” is operated in con-
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formity with the amount which is present in the
cross totaliser 13a. The cross totaliser 13a and
the column totaliser Ta are now moved into cal-
culating position with their tens place. The con-
trolling plate 40 in the column totaliser Ta swings
the control lever 44 (Fig. 9) anti-clockwise, so
that the link 102 which is pivoted to the lever 44,
and the coupllng arm {03 place the coupling
sleeve 45 into mesh with the teeth 47 of the driv-
ing spur gear 36 with its teeth 112. At the same
time, the connectlon between the sleeve 45 and
the driving spur gear 3§ Is broken. The control
plate 41 of the column totaliser 7z which Is also
set to “S" operates the control lever 43 and,
through parts 68, 15, 16 and 36, (Fig. 9) returns
the change gear for operating the cross totalisers
into its subtraction position. At the same time,
the zero stops 203 and 232 are moved into their
prelimlnary position and the selector lever 86 is
swung into its active position. The key plate 23
of the controlling member 136 js now depressed,
effecting the automatic clear writing of the cross
totaliser 13«¢, as described above for the total
taking from the cross totalisers 12 and 13. The
total taking 1s completed when the value “5” has
been printed in the first line, column VI of form
600. All parts Invelved in the total taking oper-
ation are returned into their initial posilions, as
described.

When the bookings have been perforined in the
first three lines of the form, and in columns I
to VI, the amounts shown in the fourth line of
the form 600 which are added in the column to-
talisers 2 to 6, 6a¢, and Ta, are writien out, as
described in the paragraph *“Total taking from
the column totalisers 2 to 5, and the booking
cperalion on the form 600 (Fig. 7) 1s now com-
pleted. When writing out the amounts from the
column totallsers 6e¢ and Te, the totalisers are
placed In their left-hand final position where
they are locked by a bolt 100 (Figs. 1 and 1a) so
that no values can get into the cross totalisers
i2a and 13a which have already been set to zero.

Although the locking members (40 and 293¢
are released in dependence of the carriage move-
ment, as described, they might alsp be released
from the camplate unit 601, 502, without depart-
ing from the glst of the invention., In this case,
1f, for instence, a flgure having three numbers is
to be written out, a slide 1s advanced for three
units by the “100” decimal tabulator key and
returned step by step into its Initial position by
a dog at the camplate unit 681, 6§02, In the zero
position, the glide engages the locking inembers
1480 and 293a and relegses them, whereupon the
total taking operation Is completed,
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