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Serial No. 301,289

ALIEN PROPERTY CUSTODIAN

CONTROLLING MECHANISM FOR ACCOUNT-
ING MACHINES

August Friedrich Pott, Zella-Mehlis, Germany;
vested in the Alien Property Custodlan

Application filed Octeber 25, 1939

This invention relates to a controlling mech-
anism for accounting machines which Is espe-
cially suitable for, but not limited to, adding ma-
chines equipped with a printing mechanism for
settling accounts,

Controlllng mechanisms for such machines
have already become known but were all more
or less complicated.

This drawback is eliminated according to the
invention by arranging the controiling mecha-
nism to be operated automatically In dependencc
of the specles of calculation and of a tens-shift
member allotted to the highest place, when the
capaclty of the totalizer is overstepped. This op-
eration Is performed in such manner that the
controlling mechanism locks the keys and re-
leases the drive of the machine for another cycle
for introducing the fugltive 1 and for preparing
the control for total or subtotal taking, with cor-
responding printing of symbols, for a negatlve
value which is in positive form, or for a positive
value.

In the drawings a control embodying the in-
ventlon 1s {llustrated by way of example.

In the drawings

Fig. 1 is an elevation of the control in its In-
itial position, viewed from the left of the ma-
chine it Is adapted to.

Fig. 2 Is a detall view, showing cerfaln parts

of the control as illustrated In Fig. 1 in the posi-

tion, they occupy during the tens transfer of the
highest place of the totalizer.

Fig. 3 Is a detail vlew show!lng the parts of the
control as illustrated In Flg. 2 in the position they
occupy after the introduction of the fugliive 1.

Fig. 4 1s an elevation, viewed from the right and
showing the means for locking the operation keys
of the machine in their Initial position.

Fig. 5 shows the position the parts occupy upon
depression of an operation key.

Fig. 6 shows the position the parts eceupy when
the driving shaft of the machine has returned
into its Initial position after a partial rotation
through 90 degs.

Flg. T 18 a perspective illustration viewed from
the left and the front of the machine and show-
ing the means for locking the number and oper-
atlon keys of the machine, some parts being
shown at a distance from each other for the sake
of clearness.

Fig. 8 is an elevation, viewed from the right,
of the mechanism for introducing the fugltive 1.
in its initial position.

Fig. 9 1s a perspective 1llustration, viewed from
the right and the front of the machine, of the
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parts shown In Fig. 8, some parts belng shown at
a distance from each other for the sake of clear-
ness.

Figs. 10 and 11 are elevations which are similar
to Fig. 8 and show, respectively, the position the
parts occupy when the driving shaft of the ma-
chine has returned into its i{nit{al position after
a partial rotation through 90 degs., and at the
close of the introduction of the fugitive 1.

Fig. 12 is an elevation, drawn to a larger scale
and vlewed from the right, showing the totalizer
and the mechanism which is operatively con-
nected thereto, the inltial position.

Fig. 13 Is a perspective detall illustration of
certaln parts as lllustrated In Fig, 12, viewed from
the right and the front of the machinc, some
parts belng shown at a distance from each other
for the sake of clearness.

Fig. 14 is an elevation which Is similar to Fig.
12 but shows the parts in the positions they oc-
cupy upon completion of the tens transfer in the
highest place of the totallzer when Its capacity
has heen oversiepped In the negative direction.

Fig. 15 is another perspective detail illustra-
tion, viewed as In Fig. 13 and showing other parts
from Fig. 12, some paris being shown at a dis-
tance from each other for the sake of clearness.

Fig. 16 1s an elevation which Is similar to Fie.
12 but shows the parts In the positions they oc-
cupy after the fugltive 1 has been introduced
negatively.

Fig. 17 1s a perspective illustration, viewed from
the right and the front of the machine and show-
ing a shutter for closing an inspection opening
in the top plate of the machine.

Flgs. 18, 19, and 20 are other elevations which
are similar to Fig. 12 but show, respectively, the
positions of the parts when the driving shaft—
which has performed a second partial rotation
through 90 degs. upon hegative overstepping of
the totalizer capacity—has returned into Its ini-
tial position, when the tens transfer has been
completed In the highest place of the totalizer
if a minus value 1s exceeded by a plus value, and
after the positive Introduction of the fugitive 1.

Fig. 21 is an elevation of the totalizer, viewed
from the left.

Flg. 22 Is a perspective 1llustration of the can-
celling device In the totalizer, for total and sub-
total taking, some parts being shown at a dis-
tance from each other, and some belng broken
away for the sake of clearness.

Fig. 23 is a perspective iltustration of certain
parts of the totalizer, viewed from the right and
the front of the machine.
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Figs. 24 and 25 are central sections through
the totalizer, viewed from the left and, respec-
tively, in the pcsitions of its gears in which the
number rollers of the totallzer display "0 and
in which they display “59.”

Fig. 26 is a perspective illustration of the mech-
anism for printing symbols, viewed from the right
and the front of the machine.

Pig. 27 is a perspective illustration which is
similar to the one in Fig. 17 but shows a modified
shutter, and

Flgs. 28 to 30, Inclusive, show three distinct
positions of another medified shutter.

1. General description of the conirolling mecha-
nism

The machine is preferably driven by a motor
but it may also be driven by a crank for manual
operation. Throuegh suitable gearing, the motor
first turns the driving shaft 18 of the machine
through 90 degs. in the directlon of the arrow I,
and then back into its Initial pesition for the
same angle against the arrow II. These two
partial rotations of the driving shaft through 90

degs. make up what will be referred to as the

cycle of the machine. If a crank is provided
Instead of a motor, the driving shaft 10 is re-
turned into its Initial position by a spring.

The machine to which the controlllng mecha-
nism has been adapted, fs a usual adding ma-
chine with a set of ten number keys 12 and a set
of six operation keys 13 twe of whieh, viz. the
total taking key, with itg key har 200, and the
subtotal taking key, with lts key bay (97, have
been illustrated In Fig. 26. -

When an operation key |3 has been depressed,
the motor is cut in by means of a switching
member 68A (Fig. 2). At the same time, the de-
pressed key is locked by means that wil] be fully
described below, until a cyecle has been completed
and the driving shaft 10 has returned into its
initial position whereypon the key, {s released
and the moter is cut owt by the switching mem-
ber GOA.

The motor, its switching means and its gearing,
have not been illustrated.

The ten-key adding machine is equipped with
a setting wheel carriage having spring-controlled
setting wheels 310 to be operated from the num-

ber keys 12 by the usual mechanism, not shown. =

Teeth on each setting wheel 318 mesh wlth teeth
of sectors I, one sector being allotted to each set-
ting wheel 310. A front slot 15 and a rear slot
18 are made in each sector by which the sectors
are puided on a fixed rod 16 at the front of the
machine and a rod IT at its rear which Is re-
clprocated for s purpose to be described helow.
The sectors | have teeth at both ends and a plain
central portion where a movable rack § Is ar-
ranged. This rack 3, as best seen in Fig. 9, has a
slot 21 in 1ts rear and with which this end is
guided on a headed rivet 20 In the correspond-
Ing gsector {. Near its front end the rack 3 is
equipped with another headed rivet 20" which
slides In a slot 21’ in the sector.

The setting wheels 310 which have been ro-
tated In conformity with the values of theilr
number keys (2, are returned into their Initial
positions by the drive of the machine and, In
thus returning, shift the sectors { on thelr rods
16 and IT in the direction of the arrow 2 in con-
formity with the values which have been Intro-
duced. This movement s transmitted to a total-
fzer 4 through the racks 3. The totalizer 4 has
an end plate 229 at the left, an Intermediate plate
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234, Fig. 22, and an end plate 152 at the right.
The end plates 152 and 229 arc connected by
stays 81 and I5ie¢ which extend through holes
in the inlermediate plate 234. The end plate
229 at the left is mounted to swing about a trun-
nion 153z in the left-hand side plate—not
shown—of the machine. Similarly, the end plate
152 is mounted on a trunnion 153 which is sup-
ported by the right-hand side plate of the ma-
chine and intermediate frame plate, both not
shown. Addition gear wheels b, with tens shift
cams 41 (Fig. 22), are mounted on a shaft 215
in the totalizer 4, and subtraction gcar wheels 8,
with tens-shift cams 48, are mounted on another
shaft 207. The gear wheels 6§ and B are in mesh,
and an intermediate gear wheel 8a on a shaft
257 is [nserted between each subiraction wheel
and the corresponding number roller 42, A por-
tlon of the top plate P of the machine, with an
Inspection hole N for exposing the number rollers
42, has been shown in Fig. 12.

When values are introduced additively into the
totalizer 4, it is turned about its trunnions 153
and 183a in the direction of the arrow § ADD
and the addition wheels 6 move into mesh with
the racks 3 on the sectors {. When values are
introduced subtractively, the totalizer 4 is turned
in the opposite direction, arrow SUB T, and the
subtraction wheels 8 of the totalizer move into
mesh with the rack 3,

The values which have been introduced are
printed by types 8 in the upper ends of the sec-
tors | which are thrown against a sheet on the
paper cylinder 312 of the machine by the usual
hammer mechanism 31{. The symbols on the
operation keys 13 are printed by an arcuate
member 213, Fig. 26, as will be described in due
course,

‘The object of the invention s as follows:

Suppose that there 1s a plus value in the to-
tallzer 4 which, for instance, has 11 places.
Suppose that this plus value is 000 000 005 75 and
that 1t {5 understepped by the minus value 7852,
When the first cycle has been completed, there
appears in the totalizer 4 an Intermedlate value
which is the complement of the negative bal-
ance without deduction of the fugitive 1, and,
in the present instance, iz 999 999 998 23. In
order that this complementary may be printed
in positive form on the paper of the cylinder
312, the keys are locked during lhe first cycle
and the drive of the machine is thrown in for
another cycle, for the introduction of the fugi-
tive 1.

The Introduction of the fugltive 1 is necessary
because the machine has two total taking mech-
anlsms which are operated by a single key, the
number rollers 42 of the totalizer 4 being re-
turned to “0” if it is desired to print a posi-
tive value by total taking, and advanced to “9”
if it 1g desired to print a negative value In posi-
tive form by total taking.

During the second cyele of the machine, the
fugitive 1 is subtracted from the complementary
value 999 999 998 23, and the number rollers 42
of the totalizer 4 now Indicate 999 999 398 22.
The negatlve balance is now printed in positive
form by total or subtotal taking, the nmumber
rollers 42 being advanced to “9.” In the present
Instance, the positive form of the negative bal-
ance is 177, When the capacity of the totalizer
4 is overstepped, in the negative sense, the in-
spection opening N is closed by a shutter, as wil
be described.

If, on the other hand, a minus value, for in-
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stance, 999 999 999 951 is overstepped, for in-
stance, by a plus value 75, the complementary
value 000 000 000 025 appears in the totalizer 4
after the first cycle has been completed, this be-
ing the positive balance without the fugitive 1.
As the value 999 999 999 951 represents an under-
stepping of the zero position for 50, the fugltive
1 must be added In order that the positive value
be correctly Indicated in the totallzer 4 and
printed. This is the reason why Suring the first
cycle the keys are locked and the drive of the
machine is released for one more cycle for In-
troducing the fugitive 1. During this second
cycle the fugitive 1 is Inserted and the totalizer
4 now displays the real positive belance
000 000 000 26.

In order to keep the circuit of the motor which
has been closed during the introduction of posi-
tive or negative values positively by the key lock-
ing means, in made condition also during the
second cycle and to prevent the depression of
number and operation keys during this cycle, the
means have been provided which will now be de-
scribed.

2. The means for locking the number and oper- -

ation keys

As mentioned, there are as many sectors | as
there are places in the totalizer 4, that is, eleven.
It has been described that the sectors 1, by their
slots (5, are mounted to slide on the rod 16
which is secured in the left and right-hand side
plates of the machine, and, by thelr slots 18, are
mounted to slide on the other rod IT which is

positively reciprocated In the slots (6 of the sec- ;,;

tors | by the drive of the machine. Asg also de-
scribed, the rack 3 is guided at the left-hand
side of each sector | in the region of its plain
central portion by the slot-and-rivet mesns 20,
21 and 207,21’

A pawl 23 as best seen In Figs. 1 and 9, is ful-
crumed at the left-hand side of each sector |
about a rivet pin 22. The free end of the pawl
23 is torked. Its arm 24 engages in a notch 25
in the lower edge of the rack 8 whose front edge
26 1t engages in the Initial position, so that the
rack 3 can move In the direction of the arrow
2 only whlle positively engaged by the pawl 23.
A rivet 28 Is inserted fn the other arm 27 of the
pawl 23 and extends through a drop-shaped hole
20 In the sector 1 and into a longitudinal slot 30
in the corresponding tens-shift member 31,

The tens-shift members 31, &s best seen in Fig.
7. have each a slotted tail 32 by which they are
gulded on a rod 34, and an arcuate slot 33 in the
body which engages about an abutment rod 35.
A spring 36 whose rear end Is connected to a
hook projecting from the member 31, and whose
front end is secured to a transversely extending
rod 36", pulls the member in upward direction
until the lower end 3T of its arcuate slot 33
bears agalnst the rod 36 from below, this de-
fining the initlal positlon of the member 3I.
With the exception of the tens-shift member
31’ at the right-hand side of the sector | at the
units place, Fig. 7, each tens-shift member 31
has a palr of cams 38 and 39 projecting from lts
upper edge for cooperation, respectively, with
the tens-shift cams 40 and 41 of the gear wheels
8 and 6 in the totalizer 4, the cams 40 and 41
being best seen in Flg. 22. When the totalizer
4 is turned about its trunnions 153 and 153¢ in
the direction of the arrow § ADD in Fig. 1, for
addition, the tens-shift cams 41 on the shaft
215 of the addition wheels 6 cooperate with the
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cams 30 of the corresponding tens-shift members
31 when the number wheels 42 move from “9” to
“0.” When the totalizer 4 is turned in the di-
rection of the arrow SUB 1, for subtraction, the
camg 40 on the shaft 207 of the addition wheels
8 perform a similar function with respect to the
cams 38 when the number wheels 42 move from
“0” to “9.” By these means, the tens transfer
to the next higher place 1 prepared. For com-
pleting the tens transfer, each tens-shift mem-
ber 3, with the exception of 31’, has a rearward
extension 43 for cooperation with actuating mem-
bers 313, 314 and 3(5, Fig. 1,

Arranged at the left of the section | which
corresponds to the highest place is an extra tens-
shift member 31, Figs. 1 and 7. The cams 38
and 30 of this extra member cooperate with
the tens-shift cams 41 and 48 for the gear wheels
6 and 8 at the highest place. A pin 44 is riveted
Into the extra member 31 and cooperates with
the upper end 45 of the left-hand arin 48 of a
coupling frame 47 whose right-hand arm 128§,
Fig. 7, has an extenslon 124 whose free end 123
engages a pin 122 in the tens-shift member 31’
at the units place. The arms 46 and 125 are
fulecrumed on a rod 48 which Is secured in the
left-hand side plate and an intermediate frame
plate—both not shown—of the machine.

A bolt 49 is screwed into the lower end of the
left-hand arm 46 of the coupling frame 47 and
on this bolt is pivoted the rear end of a locking
slide 68 whose front end presents a hook 69
and Is slolted at 52 for sliding on a headed screw
§1 In the left-hand side plate ol the machine.
A spring 53 whose front end Is connected to a
lug 54 extending from the lower edge of the
locking slide 50, and whnse rear end is anchored
on a rod 68, pulls the slide §0 to the rear against
the arrow 56 and turns the coupling frame 47
against the arrow a. the initial position of the
slide §0 and frame 47 15 deflned by the end 45
of the arm 45 engaging the pin 44 on the extra
lens-shift member 31.

A frame for locking the operalion keys 13
as best seen in Figs. 1 to 7 comprises a bar
60, an arm 79¢ at the left, and an arm 19 at
the right by which the frame is pivoted about
a bar 61 secured in the side plates of the
machine. The arm T19a¢ is held on the bar &I
by a spring washer 62. Secured to the inner
side of the arm T9a is a pusher 59 which ex-
tends to the rear and is equipped with a hori-
zontal lug 958 extending to the right from
its upper edge, and a hook T9 at its rear end. A
lug 67 extends to the left from the upper edge
of the locking slide 50 for cooperation with the
lug 58 of the pusher 59. A catch 63 is mounted
to swing on the bar 61 at the inner side of the
arm T8¢ with its boss which is bent to the shape
of the letter “U.,” The catch 63 has a lug 66
which extends to the left and is held against
the upper edge of the pusher 69 by a spring 64
whose lower end is anchored in the pusher 59
and whose upper end is connected to & lug 6§
at the upper end of the cateh 63. This defines
the Initial positlon of the catch 63 Notches 671
and 68 are formed in the lower edze of the catch
63 for engaging alternalely the hook 69 of the
Sﬁge 50 which extends to the right from the
slide.

The means for locking the number keys (2
will now be described. The hook 10 (Iigs. 1, 2,
3 and T) which extends to the right from the
rear end of the pusher 59, Is for cooperation
with an arm T{. The arm 1l forms part of a
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locking-control frame 72 which is fulcrumed
abbut a shaft 13 in the left-hend side plate of
the machine and arn Intermediate frame plate—
not shown. An arm 15 extends in forward di-
rection from the frame 72 and & spring 14 turns
the locking control frame 12 anti-clockwise and
the front end of the arm 75, Fig, 1, erigages a
locking strip 17 which i3 fulcrumcd about a
shaft T8. The locking strip 17T is turned clock-
wise and engages lugs T8 on the key bars of the
number keys 12. When a key 12 is depressed,
its lug 18 swings the locking strip TT anti-clock-
wise which, through arm 75, turns the locking
control frame T2 clockwise against its spring
14, and the arm 1l of the frame 12 engages he-
low the hook TQ at the rear end of the pusher §9.

Secured to the inner side of the right-hand
arm 19 of the operation key locking frame 60,
Figs. 4, 5, 6 and 7, is a bhracket 80 which at its
rear end presents a spring hook 81. A spring
82 extends from this to a spring hook 83 of an
unlocking arm 84 whose boss is bent to the
shape of the letter “U"” and is placed on the
right-hand end of the bar 61 at the outer side
of the arm T19. The spring 82 pulls a lug 85
of the unlocking arm 84 against an abhutment
88 on the bracket 80, as best seen in Fig. 5. A
rivet pin 87 is inserted in the arm 84 and on
this is pivotally mounted and held by & spring
washer 88, the front end of an unlocking slide
88 whose rear end is slotted at 90 and is mounted
to slide on a headed rivet 81 in the right-hand
side plate of the machine. A double-armed lever
93 is pivotally connected to the unlocking slide
88 by a rivet pin 92, and a rivet 95 which engages
in a recess 84 In the double-armed lever 93
limits the swinging movement of 93 with respect
to 88. A spring 97 which connects a pin 98 In
the double-armed lever 93 to the rivet 81 by
which the slotted rear end of the unlocking slide
898 is guided, turns the double-armed lever 93
anti-clockwise and holds the base of the recess
94 in the double armed lever 33 against the rivet
85 in the unlocking slide 88. 'This positlon is
shown In Fig. 4. The rear end 98 of the double-
armed lever 93 is engasged by a lug 100 (Figs. 4
to 8) on a cam plate 1801 which is mounted to
rotate on the driving shaft 10 by a square bear-
ing boss 102. The lug 100 extends to the right

from the cam plate 1001 and Its front side 89 !

engages the end 88 of the double-armed lever
83. The cam-plate 101 performs the same cycle
as the machine, that is, 90 degs. in the direction
of the arrow Il, and the same angle In the

opposite directlon, as described for the driving |

shaft 10, The means for actuating the cam
plate 81 from the drive of the machine have
not been illustrated.

The front end 103 as best secn in Figs. 4, 5, 6
and 7 of the double-armed lever 93 is recessed at
104 for engaging a lug 105 extending to the right
from the lower end of a connecting rod 106. The
upper end of the connecting rod 106 is pivoted
on & tivet pin t06a, Fig, 7, at the rear end of an
operating frame (07 which which is fulcrumed
about, a shaft 188 secured in the right-hand side
plate and an intermediate frame plate, and is
held by spring washers (not shown). A spring
100, Figs. 4, 5 and 6, whose uper end is connected

to a spring hook 110 of the connecting rod 106, 7

and whose lower end is anchored in a holder It
below the bottom plate (12 of the machine, tends
to turn the connecting rod 105 antl-clockwise as
viewed In Figs. 4 to 6. The connecting rod 106
extends through a hole !15 In the bottom plate
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112 and the spring 109 holds the rear edge (13
of the connecting rod 106 against the rear end
114 of the hole (15. At the same time, the spring
189 turns the frame 107 clockwise. A tongue 116
eXtends to the left from the front end of the frame
107 for cooperation with the operation keys 13,
as will presently be described.

The key bars of the operation keys 13, Figs. 4
and 26, with the exceptioh of the repetition key,
are riveted to bellcranks (T at their lower ends,
Fig. 26. The bellcranks 117 are mounted to swing
about the shaft 188 on which the operating frame
187 is fulcrumed. At the lower end of the bell-
crank ({1, which Is assoclated to the total taking
key 13 Is pivoted to a total slide 281, and at the
lower end of the bellcrank (17, which ts asso-
clated tot he subtotzl key 13, is pivoted a s-bu
total slide 198, at 117a, and a spring 117 tends
Lo Lurn the bellcranks (+T clockwise. At its up-
per end, each bellcrank (7 has a sector-shaped
cam, with a notch 118 and a tooth #20 at the
lower side of the notch 119, Under the action
of spring 109 the tongue 116 of the operating
frame 107 bears against the front sides of the
belleranks 117. When one of Lhe operating keys
13 is depressed the locking bar 60 of the frame
19, 19a, 62 engages in the notch 119 of the bell-
crattk 1iT which is connected to the depressed
key, and at the same time the bar 80 engazges
below the teeth 128 of the bellcranks 11T allotted
to the other keys 13.

3. The operation of the locking means for the
keps 12 and 13

The operation of Lhe locking means when the
capacity of the totalizer is overstepbed in the
negative sense will now be described. Assume
by way of example that it is intended to intro-
duce the numeral “2" subtractively into the to-
talizer 4 which is in zero posltion.

When the number key 12 with the frumeral 2
is depressed, the corresponding setting wheel 310
(Fig. 1) which, as described, is mounted on a
setting-wheel carriage and controtled by = spring,
is rotated for two units by mechanism, not shown.
At the same time, an abutment 78 on the said key
12 acts on the locking strip 1T and swings this
anti-clockwise about iis shaft 16, The strip TT
now acts on the arm 15 of the locking-control
frame 12 and swings this frame clockwise about
the shaft 13 against Lhe action of the spring 14.
When the number key 12 is released the setting
wheel carrlage is moved to the left for one place
and the setting wheel 310 which, as mentioned,
has been rotated for two units, Is moved irtto op-
erative connectiont with the sector 1 of the low-
est calculating place. For calculatinig the value
“2" subiractively, the subtraction key 13 is de-
pressed and its bellecrank ({7 is turned anti-clock-
wize, The bellcrank |17 now exérts pressure on
the tongue 116 of the operating frame 10T and
the frame is turned anti-clockwise against the
action of the spring #09. The coupling rod 106
is now rsised and its lug 105 engages in the retess
104 of the double-armed lever 83, Pig. 5, turning
this clockwise against the action of the spring
9T and moving its rear end 98 away from the lug
108 of the cam plate 181. The unlocking stide
88 and the double-armed lever 83 are now shifted
to the rear, as indicated by the artow (21, until
the end 90z of the slot 90 in the unlocking slide
88 bears against the headed rivet 91. The front
erid of the unlocking slide 88 is pivotally con-
nected to the afm 84 at 87, Fig. 7, as describéd,
and when the unlocking slide 88 is shifted in the
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direction ot the arrow 121, the arm 84 is twned
about the bar 61 antl-clockwise, as viewed In
Fig. 7. The lug 85 of the arm 64 now strikes the
abutment 86 of the bracket 80 which, as de-
scribed, is secured to the right-hand arm 18 of
the locking bar 0. The bracket 60, the arm 84,
and the locking bar 60 are now turned anti-clock-
wise about the bar 6l.
bar 60 to enter the notch 119, Flg. 4, of the hell-
crank [T which is allotted to the subtraction
key 18, holding the subtraction key depressed. At
the same time, the locking bar 60 engages below
the teeth 120 of the bellcranks (17 allotted to
the other operation keys, preventing depression
of another operation key.

When the locking bar 60 is moved anti-clock-
wise and Into its locking position, as shown in
Flg. 2, the hook 10 at the rear end of the pusher
680—which, it will be remembered s secured to
the left-hand arm 18a of the locking bhar 60—
moves toward the front edge of the arm 11 on the
locking control frame 12 and, through the means
operatively connected to this frame 12, as de-
scribed, also prevents depression of the number
keys 12 for introducing a value, as the locking-
control frame 12 which upon depression of a
number key 2 tends to turn clockwilse, Is ar-
rested Immediately it begins to turn, by the arm
1l engaging the hook 10 of the pusher 59, In

the vertical or initlal position of the locking .

frame 60, 19, 194, as shown In Fig. 1, the rear
end 63a of the catch 83 which, through spring
64, is moved anti-clockwise with the pusher 49,
1s Intercepted by the hook 69 of the locking slide
B0 after the locking control frame 12 has been
turned through a certaln angle so that the catch
63 1s now arrested and tension is put on the
spring 64 upon further movement of the pusher
59.

When the locking frame T2 has been moved
into its locking position the contact in the cir-
cult of the motor Is closed by the swiltching
member 60A and mechanism, not shown. The
motor now Is started and, through the drive of
the machine, throws the totallzer 4 into sub-
traction position, that is, in the directlon of
the arrow SUB 1 in Fig. 1. In this position of
the totalizer 4, its driving gear wheels 8 mesh
with the racks 3 of the sectors |. Hereupon,
that setting wheel 810 of the setting-wheel car-
riage which has been rotated for two units by
depression of the sald number key “2,” is re-
turned into its Initial position and shifts the
sector | of the lowest place for two units in
the direction of the arrow 2. The rack 3 of
this sector, through gear wheels 8, 8¢, and 8b,
turns the number wheel 42 of the lowest place
in the totallzer 4 through two units in clock-
wise direction. When this number roller 42
changes from “0” to “8,” the widened tens-
shift cam 40, Fig. 22, of the driving gear wheel
0 of the lowest or units place engages the cam
36, which is presented to 1t, of the tens-shift
member 31 of the next higher or tens place.
The tens shift member 31 of this place is now
shifted downwards at an inclined angle by its
tail 32 and slot 33. This tens-shift member 84
whose rearward extension 43, due to the shift-
ing of the member, extends into the path of the
actuating members 313, 314, and 315, 1s now shift-
ed Into its active position, Fig. 2, in downward
direction by the sald actuating members. As
has been described, o rivet 28 In the arm 21
of the pawl 28 engages in a longitudinal slot 30
jn each tens-shift member 3! through the hole

[
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289 in the corresponding sector |. The shifting
of the tens-shift member 31 of the tens Dplace
causes the pawl 23 on the corresponding sector
| to swing anti-clockwise and its arm 24 to shift
the rack 3 of the sector | at the tens place for
one unit in the direction of the arrow 2, By
this shifting of the rack 3, the set of gear wheels
8, 8a, 8b, and the number roller 42 at the
teng place of the totalizer 4 are turned through
one unit subtractively, and similar operations as
with the units number roller 42 are now per-
formed when the tens number roller 42 moves
from “0” 1o “9.” ‘These operations are repeat-
ed step by step untll the highest calculating
place. At the moment the number roller 42
at the highest place of the totallzer 4 is turned
from “0” to “%" in consequence of the sald tens-
shifting operatlons, the tens-shift cam 40 of the
driving g€ear wheel 8 of thls place prepares in
the usual manner the tens-shift slide 31 at the
left of the sector | of the highest place, and this
tens-shift member 31 1s also shifted into its lower
final position, Fig. 2, by 1ts rearward extension
43 and the actuating members 313, 3t4, and 315.
The pin 44 of this tens-shift member 31 acts on
the upper end 46 of the arm 48 at the left of
the coupling frame 47 and swings this frame
4T in the direction @, Fig. 1, about its rod 48.
This, through bolt 49, shifts the locking slide
50 forward in the direction of the arrow 56
agalnst 1ts spring 63. The lug BT of the lock-
ing slide 60 is now on the lug 58 of the pusher
59, At the same time, the rear end 63a of the
catch 63 Is cleared by the hook 69 at the front
end of the locking slide 60 which hook now en-
ters the notch 81 in the catch 63 and, as the
catch 63 is no longer retalned by its rear end
63a engaging the hook 69 from above, the ten-
sloned spring 64 turns the catch 63 anti-clock-
wise until it is arrested by Its lug 66 bearing
agalnst the upper edge of the pusher 68. The
hook 69 at the front end of the locking slide
B0 i1z now caught In the notch 61. The locking
glide %0 and the coupling frame 41 are now
arrested In the positions shown in Fig. 2.

The drive of the machine now completes the
partial rotation through 80 degs. of its driving
shaft 10 in the direction of the arrow f1 and the
driving shaft i0 then returns into its initial po-
sition. At the same time the tens-shift mem-
bers 31 which have been released by the actuat-
ing members 313, 314, and 315, retwrn into their
Initial positions under the action of their springs
36.

Shortly before the cam plate 101, Figs. 4 to 6,
which, a5 described, rotates with the driving
shaft 10, as occupled its normal position, Fig. 6,
1ts lug 100 engages the rear end 98 of the dou-
ble-armed lever 83 and shifts this end the un-
locking slide 88 into their normal positions, as
also shown: in Fig. 6, agalnst the arrow 121, The
unlocking slide 88, through the rivet pin 87, turns
the arm 84 back in anti-clockwise direction.
The spring 82 which connects the arm 84 to the
bracket 80 on the right-hand arms 10 of the
locking frame 18, 60, 18g is tensloned and tends
to turn the locking frame 18, 60, 19a and, through
the pusher 68, the catch 63 in the same direc-
tion. ‘This, however, 1s prevented by the lug
51 which, as shown In Flig. 2, is on the lug 50
of the pusher §9, By these means, the locking
frame 19, 60, 19¢ and the catch 63 are held In
locking position, and the return movement of
the arm 64 merely tensions the spring 62. As
the locking bar 60 of the locking frame 719, 60,
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192 remains in its locking positions the contact
of the motor remalns closed, the motor remains
active and performs s secongd cycle,

During this second cycle, the coupling frame
41, in the manner which will be described In sec-
tlon 5, “The operation of the mechanism for in-
troducing the fugitive 1”, is turned further in the
direction of the arrow ¢ and Into the position
shown in fig. 3. The coupling frame 41, through
bolt 48, shifts the locking slide B0 further in the
direction of the arrow 5§ and its lug BT clears
the lug 98 of the pusher 58 while its hook 69
moves from the notch 67 in the catch 6% and
enters the notch 68. When, in this relative po-
sition of the lugs &1 and 58 at the end of the cycle
the lug 1pQ, figs. 4 to 6, of the cam plate 18] re-
turng Inte their normal positlons the double-
armed lever 83, the unlocking slide 88, and the
arm 84, the spring 82 of the arm 84 is able to

move the locking frame 19, 60, T3a, the pusher 68, o

and the catch 8 out of the positlon in which
the number keys (2 and the operatlon keys 13
are locked, and this positively opens the contact
in the matar circuit. The notch 68 in the catch
63 releases the hook 69 of the lacking slide 54,
and the slide and the coupling frame 47 return
into their initial positions under the action of
the spring 58, ln which initial positions the end
45 of the arm 48 on the coupling frame 4T en-
gages the pin 44 of the tens-shift memhber 31
which is at the left of the highest place. The
number roller 42 of the lowest or units place has
heen rotated for two units negatively at the be-
ginning of the cycle, and this numher roller 42

displays “8” while the number rollers 42 of the -3

other places are rotated from “0” to “9” by tens
shifting. In order to calculate the usual com-
plementary value of the value “2”, that is “7", in
the units place of the totallzer 4, and in order
to print the complementary value in positive
form when total or subtotal taking, it 1s neces-
sary to introduce the fugitive 1 into the lowest
calculating place during the second cycle, in the
present instance, subtractively. This is effected
by the mechanism which wlll now be described.

4. The mechanism for introducing the fugitive 1

The tens shift member 21, figs. 7 to 11, which
is arranged at the right hand side of the sector

I of the unlts place ls without the cams 38 and 39 .

of the other tens shift members 31, and without
their tall 43, so that the actuating membhers 318,
3i4, and 3% dg not act on this tens-shift slide
31’ for the purpose of tens shifting. This tens-
shift member 81’ which is furthest to the right,
is equipped with the pin 122, as described, which
projects to the right for cooperation with the
end §23 of the extansion 124 on the right-hand
arm (2§ of the coupling frame 471. In the ini-
tial position of the coupling frame 47, flg. 8, the
end 123 Is at a distance from the pin 122 which
corresponds to the angle the coupling frame 47
turns through during the first cycle. Secured
to the right-hand arm 12§ of the coupling frame
47, preferably by spot welding, is a plate 128 from
which a lug 127 extends to the right at right an-
gles. This lug 127 cooperates with a pair of lugs
128 and 128 which project in spaced relation
from the lower slde of a cancelling pawl 130, as
best seeh in fig. 9. The cancelllng pawl 130 is
mounted to swing ahout the rod 48 at the right
of the coupling frame 47 and a spring 133 tends
to twrn the cancelling pawl 138 clockwise. In
the normal position of the cancelllng pawl 180,
ﬂs 8, its lug 120 bears against the rear edge
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i128a of the lug 127 of the plate 126. The spring
133 is anchored, at one end, on a pin 134 which
is riveted Into the arm 129% of the coupling frame
41, and its other end is attached to a pin 135
which is secured in the cancelling pawl 130. In
this normal pasition, a tooth (36 at the front
end of the cancelling paw! 130 is beyond the path

.of & hook 13T on a cancelling sector 138 Into

whose path it projects in the positions illustrated
in figs. 10 and 11. The cancelling gector 138 has
a slot 140, ig. 9, in its front end with which it
slides on the rod 16 the front slots of the sectors
{ are mounted to slide on, and in its rear end it
has a slot 138 which extends transversely to the
slot 140 and with this the cancelling sector 138
is placed on the rod IT which, as described, Is
reciprocated by the drive of the machlne., This
rod 17T which slides in the longltudinal slots I8
of the sectors |, maves the eancelling sector 138
posliively upwards with the arrow 2, and down-
wards against the arrow, during every cycle of
the machine.

5. The operation of the mechanism Jor introduc-
ing the fugitive 1

When the coupllng frame 47 is moved from
the position in fig. 1 inta that in flg. 2 In the first
cycle of the machine In the direction of the ar-
row & while the driving shaft 10 performs its
first partlal ratation through 90 degs. In the
direction of the arrow I}, by tens shlfting up to
the highest place, as described in section 8, “The
operatlon of the locking means for the keys 12
and 13", the end 123 of the extension 124 at the
right of the coupling frame 47 engages the pin
122 of the tens-shift member 31’ at the units
place, flg. 10. The coupling frame 4} remains
in the correspondlng pesltlon for the present
since the locking slide 50 is locked by the lugs
5T and 38, the notch 67, and the hook 6% of the
slide b0, as shown in flg. 2. When the coupling
frame 47 was turned In the direction of the arrow
a, the tooth 138, fie. 7, of the cancelling pawl 130
was also influenced. At this moment, however,

3 the cancelilng sector 138 has been shifted by the

movable rod {7 so far in the direction of the ar-
row 2, that Is, upwards, that its tooth 13T has
moved beyond the tooth 136 of the cancelling
pawl 138, so that the pawl 130 could not partakse
in the movement of the coupling frame 47. In
consequence, the spring 133 of the cancelling
pawl 130 has been tensloned. When the driv-
ing shaft 10 is turned back into its initial posi-
tion egalnst the arrow 11, the movable rod 17
shifts the cancelling sector 138 agalnst the arrow
2, and the inclined lower edge of the hook 137
slides along the tooth 136 of the cancelling pawl
130. After the hook [8T has moved beyond the
tooth 138 of the cancelling pawl 130 the pawl is
turned clockwige by its tensioned spring 133 and
1ts tooth 136 projects into the path of the hoak
{317 of the cancelling sector 138, as shown In fig.
10. The spring (33 pulls the hug 129 of the can-
celling pawl 130 again toward the rear edge 129a:
of the angular lug 127 on the plate 126.

Now, the machine performs its second cycle.
The maln driving shaft 10 is agein turmed
through 9¢ degs. in the direction of the arrow I,
The moyable rod 11, through the transverse slot
138, shifts the cancelling sector 138 in the direc-
tion of the arrow 2. When the cancelling sector
{30 has moved through about four fifths of its
stroke, its hook 1371 engages the tooth 136 of
the cancellng pawl (36 and, as the cancelling
sector 130 moves on in the direction of the arrow
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2, the cancelling pawl 130 is swung clockwise
in the direction of the arrow ¢ in fig. 11. The
coupling frame 47 is turmed about its rod 48 in
the same direction through the lugs 127 and 128
and the plate #26. The end 123 of its right-
hand arm 125 which has engaged the pin 22 of
the tens shift member 31’ at the units place,
as described, which member 31’ is allotted to
the sector | at the same place, and Is now
shifted in downward direction on the rods 34
and 36 by Its tall 32 and its slot 33. As has been
described, the rivet pin 28 engages in a slot
30 in the member 31’ and the descending mem-
ber turns the pawl 23 clockwise about its pivot
22 and the arm 24 of the pawl shifts the rod 3 of
the corresponding sector | at the units place
through one unit in the direction of the arrow 2.
The rack 3, through the gear wheel B and the
train of gears 8a and 8b, turns the number
roller 42 at the units place of the totalizer 4
subtractively for one unit, and this number roller
42 now indlcates the complementary value “7.”

When the driving shaft 10 returns into its
initial position against the arrow i1, the rod 11
pushes back the cancelling sector 138 against the
arrow 2 and the hook 137 of the sector clears
the tooth 136 of the cancelling pawl 130, so that,
when the driving shait 10 has arrived in Iis
initial positicn, all parts are free to rcturn into
thelr normal positions, as shown in fig. 1 under
the action of the lug 100 of the cam plate 101
which, as described, engages the rear end 98 of
the double-armed lever 83, the spring 36 of the
tens-shift member 31’, and the spring 53 of the
locking slide B80.

Obviously, the fugitive { may also be added
additively to the lowest place if, for instance,
a value is calculated additively which oversteps
the value which has previousluy been calculated
subtractively. In this case, after the totalizer 4
has been swung into its additive position in the
direction of the arrow § ADD, fig. 1, and in the
first cycle a number roller 42 has been turned
from “9” to “0,” and the teus shift cam 4§ of
the corresponding driving gear wheel 6 has acted
on the cam 38 of the allotted tens-shift member
31, for preparing a tens-shift operation to the
next higher calculating place, and after this op-
eration has been completed, the cancelling pawl
130 1s moved into its preparatory position as
shown In flg. 108 by the tens transfer from place
to place up to the highest place. During the
second cycle which is positively started after the
first cycle, the fugitive 1 is calculated In the units
place as with addition the totallzer 4 is turned
in the direction § ADD, causing the driving
wheels 6 to mesh with the racks 3 and revetsing
the number rollers 42 which had previously been
rotated clockwise,

6. The totglizer control mechanismn

If it is desired to take a total or a subtotal
after the calculation of minus values during
which the capacity of the totalizer 4 has been
overstepped negatively beyond the zero position,
the members by which the specles of calculation
of the machine is determined must be reversed.
Such members normally turn the totalizer 4 sub-
tractively when a total or subtotal is taken. Re-
versing Is effected upon overstepping of the to-
tallzer capacity in the negative sense in depend-
ence of the coupling frame 47 which, as de-
scribed, controls the key locking means and
effects the Introduction of the fugitive 1, by the
mechanism which will now be described for pre-
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paring thie totalizer 4 for additive turning for
total or subtotal taking, if any.

A bearing screw i41, fig. 9, is inserted in the
right-hand arm 125 of the coupling frame 47
through a hole in the plate 126, as best seen in
fig. 9. Fulerumed on the bearing screw 141 Is a
fork 142, fig. 13, whose boss is bent to the shape of
the letter “U.” As described, the trunnion 183
for the right-liand end plate 152 of the totalizer
4 15 supported by the right-hand side plate of
the machine and an intermediate plate. Mount-
ed to swing on the trunnion 153 at the right of
the Intermediate plate is a totallzer controlling
bellerank 148 with an upwardly extending arm
14T and a rearwardly exlending arm (58. The
upper end of the arm (47T is forked at 150 and
engages the stay 15¢ of the totalizer, as shown
in figs. 12, 14, 16, 18, 19, and 20, so that, as the
totallzer controlling belicrank (48 turns about
the trunnion 1583, the totalizer 4 is positively
swung about its trunnions 153 and 153a. The
bellcrank 148 is connected ty the fork (42 by a
coupling rod (44 whose lower end is pivoted on
a rivet pin 143 and held by a spring washer 145.

. The upper end of the coupling rod is connected

to a rivet pin 146 in the arm 141 of the bell-
crank.

A pair of holders 154 and 155, fig. 12, are
mounted to swing on the trunnion (53 between
the right-hand side plate of the machine and
the totalizer controlling bellcrank 148, A spring
156 is attached to the upper ends of the holders
and tends to pull them together. In the normal
position, flg. 12, of the totalizer 4 the inner edges
of the holders engage both sides of the stay (51
and of a rivet 157 in the Intermediate plate of
the machine, holding the totalizer 4 and the
bellerank 148 in their normal positions.

Pivoted on a rivet pin 158 in the free end of the
rearwardly extending bellcrank arm 158 is a T
member 160, with a lug 161 extending to the lef*
from the lower front end of the member, and a
lug 162 extending to the left from the lower rear
end of the member 160. ‘These lugs t6l, 162 co-
operate respectively with lugs 163 and 164 at the
front and the rear of a rocker (65, Figs. 12, 14, 16,
18, 19 and 20, which is fulcrumed on a bearing
screw [66 In the intermedlate plate of the ma-
chine. An arm projects upwardiy from the rock-
er 166 and on this is mounted to rotate a roller
168 for cooperation with & cam plate 168. The
cam plate Is keyed on the driving shaft 10 and a
spring 170 holds the roller (68 against the edge
of the cam plate (69. In the normal position of
the totalizer 4 and its control, as shown in Fig.
12, the lug 162 of the T member 160 projects into
the path of the lug 164 of the rocker 165 and this
causes the positioning of the totalizer 4 for ad-
dition in the direction of the arrow 5 ADD,

A finger 111 projects to the right from the lower
end of the T member 160, as best seen in Fig. 13,
for a purpose to be described below.

The fork 142 on the beating screw 141 has a
palr of prongs 112 and 113 for cooperation with
lugs (74 and ITT of a rake 116. When the fork
142 15 ralsed its upper prong 172 Is in position
for cooperation with the lig (14 and when it
is lowered lts lower prong I18 is in a similar po-
sition with respect to the lug 171. 'The two lugs
174 and 117 extend angularly from the left-hand
side of & U-shaped head 175 on the rake 176. The
rake 18 which is mounted to swing on the rod
16 on which the lower ends of the sectors | are
mounted to slide, the rod 16 extending beyond the
right-hand side plate of the machine for the re~
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ception of the rake 176, has an upwardly directed
arm which supports the head 175 wlth its Jug
t14 and 171, a rearwardly directed arm 1718, and a
downwardly directed arm (16a. The arm 1718 of
the rake 176 which extends to the rear is forked
at its rear end, as best seen in Fig. 13, and has
two lues 1719 and 180 which, as the rake 178 swings
about the rod (6, are alternately arrested by aa
abutment rod 181 which is screwed into the in-
termediate plate of the machine, The arm 18
has & longitudnal slot 182 through which projects
& rivet 183 in the left-hand arm £84 of a frame
185 for controlling the shutter G, the printing of
the symbols by the arcuate member 213, Fig. 28,
and for determining the species of calculation.
This frame 18% is mounted to swing about the
abutment rod (81, The right-hand arm 186 of
the frame 18% bears a rivet 18T to which is at-
tached one end of a spring 188 whose other end
i3 secured to a pin 189 near the rear end of the
arm 118 of the rake IT6. The spring 186 turns
the rake 116 clockwise about the rod 16 untit
the upper lug #T19 of its arm 118 is arrested by
the abutment rod 184, this being the normal po-
sition of the rake {76, Owing to the connection
182, 183, this also determines the normal posi-
tion of the frame 1885,

Riveted Into the left-hand arm 184 of the
frame 185 15 & pin 190, Fig. 15, on which are piv-
oted two links #9} and 192,
right has 8 hole {93 in its lower end with which
it is placed on a rivet pin (84 at the front end of
an arm 195 whose rear end is fulcrumed about
a rivet 196 in the sub-total slide, or manual con-

troling member, 98, which, as described with 3

reference to Fig. 26, is pltvotally connected at 11Tg
to the bellerank 117 to which is riveted the key
bar 197, 118 of the subtotal key 13. The link
192 at the left is similarly connected to an arm
198 which is fulcrumed about a rivet 198z, Fig.
26 in the total slide, or manual controlling mem-
ber, 201 which is, In the manner described, oper-
atively connected to the bellcrank (1T to which
the bar 200, 118 of the total taking key (3 is
riveted. ‘The rear ends of the two slides or man-
ual controlling members, {98 and 201, are slotted
al thelr rear ends, end with such longitudinal
slots 202 and 203, respectively, are mounted to
slide on a rod 202g. In the initia] position pro-
jections 204 and 205 at the rear ends of the re-
spective arms 195 and 199 can cooperate with the
finger 171 of the T member (60 upon shifting in
the direction of the arrow 206, The arm 195 is
gulded by the right-hand side of the downwardly
directed arm [16a when turned clockwise.

7. The operation of the totalizer eontrol mech-
anism

For a better understanding of thils operation
the control and the swinging in of the totalizer 4
will now be briefly desoribed for total and sub-
tote]l taking If there is & positive value in the
totalizer 4. By way of example, when the total
taking key 13 in Fig. 26 is depressed, the total
slide 281 is shifted in the direction of the arrow
286 In Fig. 15, and the projection 205 of the arm
199, acting on the finger 1Tt of the T member
168, swings the member anti-clockwise about its
pivot 158 so that its front lug 161 engages below

the lug 163 of the rocker 188, as shown in g, 14, -

When the drive of the machine rotates the driv-
ing shaft 10 through 90 degs. in the direetion of
the arrow I{, the cam plate 169 on the shaft 10
immediately acts on the roller 168 and turns the
rocker 168 antl-clockwise,

The link 191 at the :

The Iug 183 of the
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rocker 169 engages the lug §61 of the T mem-
ber 168 and pulls this down. Through the rivet
pin 158 in the bellerank arm (58, the totalizer
controlling belicrank (48 and, through the arm
+47 with its fork 198 and the stay 151, the totalizer
4 is turned into subtraction position, arrow SUB
1. The holder 155 is turned clockwise or in the
direction of the arrow SUB 1 by the stay 151 while
the holder (54 is retained by the rivet 187, and so
tension is exerted om the spring i56. The total
in the totalizer 4 is now cancelled by the cor-
responding cancelling sector 138 and a cancelling
gear wheel 248, as will be more fully described
with reference to Fig. 22, and the cancelled
value is printed by the sectors f.

When the driving shaft 10 is returned in ihe
dlrection against the arrow 11 and the total tak-
ing key §3 has been positively unlocked, as de-
scribed, all members of the mechmnism are re-
turned inio their initizl positions by the holder
spring 158 and the rocker spring (18, This is
shown In Fig. 12 and it will appear that in this
position the roller 188 is on a depressed portion of
the cam plate 169 and the Iug #64 of the rocker
185 is below the rear lug 162 of the T member
180.

In coniradistinction to this, in the calculation
of minus values under zero and subsequent total
taking, the value indicated in complementary
form in the totalizer 4 must be withdrawn from
the totalizer 4 by additive operation through =a
cancelling mechanism, in order to print this com-
plemnentary value as a positive one, This is ef-
fected as follows:

In the calculation of minus values the subtrac-
tion key 13 is depressed, which key, by means of 8
projection—not showh—corresponding to the
projections 294 and 205, Fig. 15, on the corre-
sponding slide, so controls the T member 168 that
its frout lug 161 is below the lug 163 of the rocker
185, When the machine is started the totalizer
4 is turned inte subtraction position, arrow SUB
1. by the cam plate 165, the roller 168 on the
rocker (65, the rocker itself, its lug 163, the front
Ing 16! of the T member 168, and the forked up-
per end 180 of the totalizer controlling hellecrank
{48. When the totalizer controlling bellerank
148 is turned in the direction SUB T, the coupling
rod 144 through rivet pins 148 and (46, turns the
fork 142 slightly clockwise, that is, in upward di-
recrion, about its bearing screw 144, If in the
caleulation of minus velues the capaclty of the
Lotalizer 4 is oversiepped in negative sense, the
coupling frame 47 is turned into the position il-
lustrated in Fig. 14 in the direction of the arrow
¢ during the first cycle of the machine, In posi-
tive cooperationn with the tens shifts from place
to place. By the bearing screw 141 which Is on
the right-hand arm {25 of the coupling frame,
the fork 142 is moved in the same direction until
finally the prong 172 of the fork is below the lug
IT4 of the rake 176. When the driving shaft 10
and the totaliser 4 return into their normal posi-
tions, the coupling rod 124 turns the fork (42

5 slightly in anti-clockwise direction about Its bear-

ing screw 141 and the prong 112 of the fork is
again withdravm out of reach of the lug 14 on
the rake 1T6. Since at this moment on account
of the hook 69 at the rear end of the locking slide
58 being engaged by the notch 67 in the catch 63,
Fig. 2, and the lugs §7 and 53 engaging, the bar 0
which loeks the operation keys 18 is active and
locks the depressed subtraction key 13, the lugs
181 and 163 remain In cooperative position, Fig,
14, ’



301,280

During the subsequent second cycle, the driving
shaft 10 is again partly tumed in the direction of
the arrow i1 for Introducing the fugitive 1, and
the totalizer 4 is returned Into subtraction posi-
tion through cam plate 168, rocker 185, T meln-
ber 160, and totallzer controlliing hellcrank 146.
The coupling rod 144 returns the fork into the
position illustrated in Fleg. 14 in which its prong
172 is again In the reach of the lug 174 of the
rake 116.

During the second cycle, the hook 137 of the
canceling sector 138 which Is moved In the direc-
tion of the arrow 2 engages the tooth 136 of the
cancelling pawl 130 and turns this in the direc-
ticn of the arrow g, Flg. 11. Through its lug 128
and the lug (2T of the plate (26, the coupling
frame 41 is also turned in the direction ¢ and the
fork 142 is turned in the direction of the arrow b
in Fig. 14, The prong {12 of the fork acts on the
lug (74 of the rake 176 and turns the rake 176
anti-clockwise against the action of the spring
186 which connects it to the frame (85, and the
lug 179 at the rear arm (18 of the rake 176 moves
away from the abutment rod i8i. The frame
126 partakes in the movement of the rake 178 to
which it is connected by the slot 182 and the pin
183. The framc 185 is turned clockwise about
the abutment rod 181. These movements of the
rake (T6 and the frame (85 raise the spring (88
by which they are connected. As soon as the
spring 188, has moved beyond the center of the
connection 182—i83, this being its dead-center
position, it acts on the rake 176 in the opposite
direction and turns the rake antl-clockwise until

the lower lug 180 on its rear arm (70 strikes the

abutment rod 181, as shown in Fig. 16, The fork
142 during this operation turns the rake 178 only
slightly, that is beyond the dead center position
of the spring 186 whereupon the pull of the spring
188 moves the rake IT6 and the frame 186 fully
into the position shown In Pig. 16. The turning
of the frame 185 in upward direction raises the
links i91 and 192, Fig. 15, through the rivet pin
180, whereby the arms 195 and 198 to which the
links 191 and 192 are pivotally connected on the
total and subtotal slides 198 and 201, respective-
ly, are swung clockwise about their fulcrum
points 198 and (99a.

When the driving shaft 10 returns, the T mem-
ber 160 is first turned slightly in anti-clockwise
directlon by links and levers, not shown. The
front lug 181 of the T member slides off the lug
163 of the rocker 165 and now the spring 1568 of
the holders 154 and 165 which has been tensioned
a5 deseribed returns the totalizer 4 and its total-
izer controlling bellcrank (48 into thelr initial po-
sitions. The T member 180 is also raised and its
front lug (6l stides along the rear face of the
lug 163 on the rocker 185, but does not leave the
lug 163. A short time before the driving shaft 10
and its driving means return into their iniltial
positions, the elevated portion of the cam plate
169 releases the roller 188 of the rocker 166,
whereupon the rocker 186 and the T member 150
return into their initial positions according to Fig.
18 by spring action. At the same time, as de-
scribed In section 3 “The operation of the locking
means for the keys i2 and 13", the notch 66 of
the catch 83 releases the hook 89 at the rear end
of the locking slide 50, Fig. 3, and iis spring §3
turns the coupling frame 47 back into its initial
position as shown In Flg. 1, and, through the
bearing screw (41 In the right-hand arm 126 of

. the coupling frame 41, the fork 142 and the cou-
pling rod (44 return Into their initial positions,
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while the rake 116, the frame 165, and the links
181 and 192 with the arms (85 and 199, remain
in the positions shown in Fig, 18, that is, are pre-
pared for total or subtotal taking in the additive
Sense.

When, after the calculatlon of more nunus
values the total or subtotal key 13 1s depressed
for total or subtotal taking, the projection 204
or 208 of the arm (96 or 198, as the case may be,
sildes past below the finger 111 of the T member
160 and this is not influenced. In consequence,
the normal operative connection of the lug 162
at the rear of the T member 160 and the lug 164
of the rocker 188 is conserved, as shown in Fig.
18. The rocker (85 is now turned anti-clockwise
by the means described and raises the T member
168 which operates the totalizer controlling bell-
crank 148. This, In turn, moves the totalizer 4
into addition position in the direction of the ar-
row b ADD. Total taking Is now effected as will
be described In sectlon 10, ‘“The cancelling of &
value above zero In the totalizer by total or sub-
total taking”, whereupon the number rollers 42
of the totalizer 4 which, as mentioned, has eleven
places, indicated the value “999 999 999 99,

The rake 118, the frame 185, the links 181 and
192, and the arms 196 and 199, are returned into
their initial positions, upon the subsequent cal-
culation of positive values by re-overstepping of
the zero position in the totalizer 4 in the posi-
tive sense, as follows:

If, after minus values have been calculated,
one or more values are calculated In the additive
sense, and If the zero position Is overstepped in
the totallzer 4, the coupling frame 47 is moved In
the direction of the arrow 4 and into the position
in Fig. 19 by the pin 44 on the extra tens-shift
member 31 and the end 46 of the arm 46 at the
left-hand side of the coupling frame 4T by the
tens shift from place to place, while the corre-
sponding number roller 42 passes from “9” to “0",
The fork 142 which Is moved In the direction
of the arrow b, and has been turned slightly in
anti-clockwlise direction by the coupling rod (44
about the bearing pin 141 durlng the preceding
turning of the totalizer 4 Into its additlon posl-
tion in the direction of the arrow ADD 5, engages
the rear surface of the lug 117 on the rake (78
with Its lower prong 173. When the driving
shaft 10 is returned, the totalizer 4 is also posi-
tively returned Into its initial positlon, and the
coupling rod 144 moves the lower prong 173 out
of engagement with the lug 117 on the rake (78.
A short time after the beginning of the second
cycle of the driving shaft 18, the fork 142 1s moved
In the direction of the arrow b and its prong 113
is engaged agaln with the lug 177 on the rake 116.

The cancelling sector 138 now moves ou the
coupling frame 47 further in the direction of
the arrow ¢ and into the position In Fig, 11,
through the hook 137 on the cancelllng sector
138, the cancelllng pawl 130, 1ts lug 126 and the
lug 127 on the plate 126. The fork 142 is moved
In the direction of the arrow b and Its prong 113,
through the lug {71, turns the rake 178 clock-
wise about the rod 18. Through the slot-and-
rivet connection 182, 183, the frame 86 turns
antl-clockwise about the abutment rod 181. The
spring 108 which connects the rake (78 and the
frame 185, now descends and when it has moved
beyond its dead-center positlon it acts on the
rake 176 in clockwise direction again ungll the
lug 179 of the rear arm 119 engages the abutment
rod 181, as shown in Fig. 20. Through the rivet
190 in the frame (85 and the links 191, 192, Fig.
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15, which now descend the arms 195 and 198 of
the total and subtotal slides (98, 201) are moved
in the same direction, and the slides (48, 201 are
returned into their initial positions in which the
projections 204 and 205 of their respective arms
are again in reach of the finger IT{ on the T
member 160,

When the driving shaft 10 is now turned back
against the arrow (1, the T member 150 is turned
slightly in antl-clockwise direction so ihat its
rear lug 162 slides off the lug (64 of the rocker
t§5, whereupon the spring 156 on the holders
154 and 155 returns the totalizer 4 and the to-
tallzer controlling bellcrank (48 into the initial
positions illustrated in Flg. 12. This causes the
T member 160 to descend and the front side of
its rear lug 162 to slide along the rear side of the
lug 164 on the rocker 165. A short time before
the driving shaft 10 returns into its initial posi-
tion, the roller 168 of the rocker 165 is released
by the elevated portion of the cam plate 169 and
the rocker 1656 is now free to swing back. This
is followed by the T member 160, and the notch
60 in the catch 63 releases the hook 69 at the rear
end of the locking slide §0, as shown in Fig. 3, so
that the coupling frame 47 and the members it
actuates are free t¢ return into thelr initial
positions 1llustrated in Fig, 12,

8. The first shuiter arrangement

As already explained, the calculaled minus
value is indicated as a complementary value by
the number rollers 42 of the totalizer & If the ca-
pacity of the totalizer has been overstepped In
the negative sense. This complementary value,
however, easily causes errors, for the following
reason.

If, by way of example, the totalizer 4 Indlcates
the complementary value <999 996 583 67” and it
is not notified that this 1s a complementary value,
.it may happen that the operator interrupts the
operation of the machine for a lohger period and,
wheén resuming it, mistakes the said complemen-
tary value for the result of a calculation of sev-
eral additions, that is, a positive value. To elim-
inate errors from this source, a shutter ‘G, as best
seen Iin Flg. 17, is operatively connected to the
frame {85 for concealing the number rollers 42
of the totalizer 3 when they indicate a com-
plementary value, )

The lower end of a connecting link A is slot-
ted longitudinally at B and placed on the rivet
183 by which the rake 178 and the frame 185 are
connected, as described.: The lower end of the

connecting link A is secured by a spring washer .

C. At its upper end the connecting link A is plv-
oted about a rivet D on the shorter arm of a bell-
crank E which is placed on the totalizer trun-
nlon 153 at the right-hand side of the totallzer
controlling bellcrank 146 so that it can swing
about the trunnlon 153 but is held agalnst axial
displacement thereon. A flange F projects to the
right from the upper end of the lenger arm of the
bellcrank E and to this 1s secured the right-hand
end of the shutter G. The left-hand end of the
shutter G is secured in simllar manner to the
upper end of an arm H which is mounted to
swing on the left-hand totalizer trunnion 153a.
A spring K whose rear end is attachéd to a pin L

riveted into the longer arm of the bellcrank E 5

and whose front end Is anchored on a pin M se-
cured in the richt-hand side plate of the machine
pulls the inverted U frame E, G, H anti-clock-
wise about the trunnions 153 and 163z until the

longer arm of the bellcrank E 18 arrested by the -
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pin M; this being the initial position of the shut-
ter G, as shown in Figs. 12, 14, 17 and 20, in
which the shuiter G lays open the inspection
opening N in the cover plate P so that the value
indicated by the number rollers 42 of the totalizer
4—this being a positive value—can be read
through the inspection opening N. In this
normal position of the shutter G, the upper énd
of the slot B in the connecting link A Is on tHe
rivet 183.

3a. The operation of the first shutfer
arrangement

When the capacity of the fotallzer 4§ is over-
stepped negatively, the frame (88, as described
in section 7, 1s thrown into the position in Fig. 18
from its initial position in Fig. 12. In conse-
quence of this movement of the frame 105 in
clockwise direction the rivet 183 in the frame
traverseés an idle path in the slot B in the lower
end of the connecting link A and then strikés
the upper end of the slot B, raising the connect-
ing link A and through rivet pin D, turhing the
frame E, G, K clockwise about the trunnfons #53
and 153a against the action of the spring K. In
this position of the frame E, G, H, the shutter
G is below the inspection opening N in the cover
plate P so that the operator cannot read the
complementary value which the number rollers
42 display after the capacity of the totalizer has
been overstepped negatively. At the same time,
he 1s warned that he hag negatively overstepped
the capacity of the totalizer 4, that is, that there
is a negative balance whose amount he can print
by total or sub-total taking,

Preferably the outer surface of the shutter G
is painted in a color strikingly different from
that of the top plate P.

8b. The second shutter arrangement

Referring now to Fig. 2%, the shutter G ig a
U-shaped member with lugs at both ends, and
screws 302 secure the lugs to the arm H at the
left and to a bellcrank 300 at the right, At its

5 lower end, the bellcrank 300 has a hook 381 which

engages over the rivet 183 already referred to.
The bellcrank 300 corresponds to the bellcrank E
and performs at the same time the function of
the connecting link A which is pivoted to the
shorter arm of this bellcrank E at D. As de-
scribed, the rivet 183 operatively connects the
rake 116 and the frame i85 when the capacity of
the totalizer 4 is understepped. When the ca-
paclty is understepped, and the frame 105 is
turned clockwise, the bellcrank 308 is positively
turned clockwise about the right-hand trunnion
153 and moves the shutter G so that it conceals
the number rollers 42 of the totalizer 4. Con-
necting the shutter G to the arm H and the bell-
crank 300 by the screws 382 racllitates the assem-
bling as compared with the flanges H of the first
shutter arrangement. In addition, the rivet 183
and the bellcrank 300 are connected positively
and without slack so that the spring K of the
first arrangement can be dispensed with,

8c. The third shulter arrangement

If the operator desires to calculate further
minus values after the capacity has been under-
stepped and if he desires to inspect the comple-
mentary value on the number rollers 42 of the
totalizer 4 which is coacealed by the shutter G
when the capacity Is understepped, the shutter
G is fulerwmed on the bellerank 300 and the
arm H and Is equipped with a handle 308 ‘for
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withdrawing it to expose the number rollers 42
with the complementary value, as will now be de-
scribed with reference to ¥igs. 28 to 30.

The shutter G 1s U-shaped as in fig. 27 but in-
stead of belng held by the screws 882, this shutter
is fulcrumed about screws 303 on the bellcrank
308 and the arm H. A spring 304 by which the
shutter G is connected to the belicrank 380, holds
the rear edge at the right of the shutter G agalnst
an abutment 305 on the bellecrank 300. This is
the normal position of the shutter G, as shown
in fig. 28 and when the bellcrank 300 1s turned
clockwise by the rivet 183 the shutter G is be-
low the inspection opening N, fig. 29. A handle
308 1s secured on the shutter G and projects
through a slot 307 in the cover plate P. If the
operator in case he calculates further minus val-
ues, desires to inspect the complementary value
on the number roilers 42 of the totalizer 4, he

lays free the inspection opening N by pulling the o

handle 306 to the front, as shown in fig, 30.
The spring 304 moves with the shutter G and
when It has overstepped Its dead center position
turns the shutter G anti-clockwise until the
handle 306 bears against the front edge of the
slot 30T and the shutfer G remains in the posi-
tion fig. 30 in which the number rollers 42 of the
totalizer 4 can he observed through the opening
N in the cover plate P. To return the shutter
G into its Initial position, fig. 28, from the posi-
tion in fig. 30 If the negative value is overstepped
by a higher positive value, the bellcrank 300 is
turned anti-clockwise. As the handle 306 iIs re-
tained by the front edge of the slot 30T the shut-
ter G turns clockwise and when the spring 364
has moved beyond its dead center it again moves
the shutter into contact with the abutment 305
and the parts are now again In the position fig.
28 in which the shutter G exposes the Inspec-
tion opening N in the cover plate P, and the
newly calculated positive value.

9. The cancelling mechanism

When & total or subtotal Is taken an amount
which has been Indicated as a positive one in the
totalizer 8, Is withdrawn from the totalizer 4 by
cancelling the totalizer 4 by turning back its
number rollers 42, and the value is printed. In
order to be able to also print in positive form
a value which has been indicated by the totallzer
4 as a complementary one when total and sub-
total taking, the number rollers 42 of the totalizer
4 must be cancelled by turning in the opposite
direction, 1. e, to “9”. For this purpose, two
cancellilng mechanisms are provided, as will now
be described.

As mentloned, and best seen in figs. 21 and 22,
the driving wheels 6 of the totalizer 4 are mount-
ed on a shaft 201. The shaft 207, as shown at
_the center of fig. 22, has a semi-cylindrical
groove 208 in which is inserted a rotary wedge
200. The wedge 209 is shown, broken away, at
the left in fig. 22. A tooth 211 projects inward-
ly from the boss 210 of each driving wheel 8
and engages in a space 213 defined by a palr of
flanges 212 on the shaft 207. The wheels 8 are
so positioned on the fianges 212 that the ends
2{4 of thelr bosses 210 extend through half the
width of each flange. In this manner, all wheels
8 are mounted side by side on the flanges 212
" with their teeth 211 engaging in the spaces 213
between the flanges.

Similarly, the driving wheels 6 of the totalizer
. 4 are arranged on their shaft 2156, wlth a groove
215 in the shaft, and a rotary wedge 21T in the
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groove 218, Teeth 218 projecting from the boss
of each wheel 8 project Iinto spaces 220 between
flanges 218 of the shaft 215 on which the bosses
of the wheels 8 are mounted in the same manner
as the bosses of the wheels 8 are on the flanges
212 of their shaft 207. The shafts 207 and 215
are so arranged with respect to each other that
thelr grooves 208 and 218 are pitched at an angle
of 30 degs. as shown in figs., 24 and 25. The
teeth 211 and 218 In the bosses of the respective
wheels 8 and 6, however, are in the same angu-
lar position for both shafts 207 and 218,

The rotary wedges 209 and 27T are flattened
at 221 and 222, respectively, and are so posl-
tioned in their normal or Initlal positions that
their flat surfaces 221 and 222 allow the teeth
211 and 2i8 of the corresponding wheels 8 and
6 to move freely. The left-hand end 235 and 236
of the respective wedges 209 and 217 are fully
cylindrical heads. Grooves 223 and 224 are made
in the wedges 209 and 21T between the heads
235 and 236 and the fiat faces 221 and 222, pref-
erably at 30 degs. to the adjacent face, and from
each groove 223 and 224 projects s point 229
and 226, respectively, which points in the nor-
mal posltions of the wedees 209 and 217 engage
in slots 227 and 228 in the perimeters of holes
230 and 231 in the left-hand end plate 229 of the
totalizer 4. At their right-hand ends, the wedges
209 and 217 are agaln set off in parallel relation
to their grooves 223 and 224, In this manner,
the wedges 209 and 2i7, together with their shafts
287 and 215, can rotate in holes 232 and 233 in
the intermediate plate 284 which is positioned
at the right-hand side of the number rollers 42
without jamming as the wedges 209 and 217 ro-
tate with thelr shafts 207 and 215.

The heads 235 and 236 of the wedges 209 and
21T are cylinders, as mentioned, and project be-
yond the left-hand side plate 229 of the totallzer
4. Thelr free ends are notched at 239 and 240,
respectively and the left-hand end of a colled
spring 237 Is inserted in the notch 239, a second
colled spring 238 belng arranged simllarly with
respect to the notch 240. ‘The right-hand ends
of the springs 237 and 238 engage, respectively,
in holes 241 and 242 in the left-hand ends of
the shafts 20T and 215. The reaction of the
springs 237 and 238 holds the points 225 and 226
securely in their slots 22T and 226 in the left-
hand side plate 29 of the totalizer 4 in the initial
positions of the wedges 209 and 241

The wedges 209 and 217 are held against axial
displacement by the inner surface 245 of a spec-
tacle plate 243 which has a pair of eyes at its
ends and is U-shaped. The eyes are placed on
the left-hand ends of the stays 151 and (Sie,
the inner suriace 245 of the spectacle plate being
held against the ends of the heads 235 and 236
of the wedges 209 and 217 with some play, thus
preventing axial displacement of the wedges 209
and 21T and holding the ends of the springs 237
and 236 in thelr notches 289 and 240 of the heads
235 and 236.

The right-hand end of the shait 20T extends
beyond the intermediate plate 234 and 1s mount-
ed to rotate in a hole 247 in the right-hand slde
plate 152 of the totalizer 4. A canceling pinion
240 15 keyed on this end of the shaft between
the intermediate plate 284 and the right-hand
side plate 152 by a key 249 projecting inwardly
from the left-hand end of its boss and engaging
in the groove 200 in the shaft 201. In a similar
manner, the other shaft 215 is extended beyond
the intermediate plate 234 and its right-hand
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end is mountad to rotabte In a hele 28a in the
right-hand side piate 182, @nd a second eancel-
Ing pihion 261 is -placed on tlds shaft and keyed
thereon by a key -249%¢ engagihg-in the grobve 246
in the shift 215. Through :hechsnism, abdt
shown, the canceling sector -i88 is shifted on the
Tods 16 and 17 in the direction of the -arrow 253
when the total or subtotal key is -operdéted, The
canceling sector 138 Whose ubpér -end only is
shown in Pig. 22, is 'made with a rack on its up-
per edege and a rack 262 {s secured to the right-
hand side of the cancelling sector 138 at the side
of its own rack. When the totalizer 4 is in ad-
dition position, the pinion 281, and when it is in
subtraction position, the pinion 248 meshes wlth
the racks on the canceling sector 138. I{ is un-
derstood that the canceling sector 188 may be a
single member, that is, may be made without
the rack 252,

-A double-armed lever 266 and a double-armed .

lever 28t are mounted to swing on the shalt 257
which supports the intermediate wheels 8¢ in the
tolalizer 4, with their U-sheped bosses -embrac-
ing each other, as best seen in Flg. 33. This flg.

is viewed from the -right and Fig. 21 which also .

shows the double-armed levers 266 and 261, part-
Iy ‘in dotted lines, is viewed from the left. A
finger 255 on the double-armed lever 256 is ar-
Tanged to engage in a depression 254 in the per-
imeter of the boss of the subtraction pinion 248
on the shaft 20T. The longer arm 258 of the
lever 256 is connected to a spring 2569 which is
secured to the shorter arm 260 of the lever 261.
The pull of the spring 269 forces the finger 255

of the double-armed lever 256 into the depression

254, and the end of the longer arm #62 of the
lever 261 into & depression 263 in the boss of
the addition pinion-251. This holds the two pin-
ions and 'their shafts ‘2207 and 215 against unin-
tentional rotation while at the same time the
springs 231 and 238, acting clockwise, hold the
wedges 209 and 21T in their -normal positions,
with their points 225 and -228 engaging in the
notches 227 and 229, reapectively, in the left-
hand side plate 229 of the totalizer §.

10. The canceling, by total or subtotal taking, of
a value gbove zero in the totalizer

Upon depression, for instance, of the total tak-

ing key t3, as described in section 7, the totalizer .

4 is thrown into subfraction position in the "di-
rection of the arrow T SUB, moving the driving
wheels 8 of the totalizer 4 into mesh with the
racks 3 on the sectors {. At the same time, the

canceling sector 138 is shifted in the direcflon |

of the arrow 253 and into mesh with the subtrac-
tion pinion 248.

By the operation of the machine the movable
rod {71 Is shifted fransversely in the direction

of the arrow 2 and through the slot 139, moves

the cancelllng sector 138 positively in the same
direction and the subtraction pinion 248 ls ro-
tated in the direction of the arrow ¢. The finger
255 of the double-armed lever 2%8 is pushed out
of the recess 294 in the boss of the pinion against
the spring 259. The subtraction pinion 248 turns
the shaft 207 in the same direction ¢ by its wedge
or key 24%. The rotary wedge 209 partakes in
the rotation of the shaft 207 in whose groove 200
it is placed. The point 22§ is forced out of the
slot 227 in the left-hand end plate 229 of the
totalizer 4 and the rotary wedge 208 is turned
anti-clockwise in the groove 238 of the shaft
207. ‘The edge 209¢ where the flat surface 221
intersects the perimeter of -the wedge 209, now
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projects Inbo ‘the peth eof the teeth 241 -of the
driving Wheelz £ which #nove In the space 243
between iite flanges 242, This is dhown in Ple.
24. If during the preceding calculation a set of
whieels 8, Ba, 8D, 42 of -a calcilating -plage in the
totéleer & ‘hias remiined in zero positien the
edege 208¢ of the rotary wedge 208 clears the
point 214& of the tooth 21{ in the corresponding
driving Wheel 8.

The subtraction pinion 288 which is driven by
the cancelling sector 188, the shaft -Z87-and the
rotary wedse 269 which are driven positively by
the pinion 748, perform only one complsete rev-
olation in the direction of the arrow ¢ while‘the
cancelling sector 138 performs a complete stroke.
During the complete revolution the edege 209a
of the rotary wedge 208 engages the teeth 211
in the driving wheels 8 which are positioned -at
various points in the spaces 213 beiween the
flanges 212 in conformity with the status of the
several trains of gears in the totalizer 4 and re-
iurns these into their initial positions in. se-
guence or at the same time. The driving wheels
8 which are at “9” are engaged flrst and the
driving wheels 8 which have been rotated for
few units are engaged later. Overthrowing of
the driving wheels 8 teyvond their zero pesition
is prevented by their wider tens-shift cams 40
striking the cams 38 on the tens-shift members
31 after the zero position has been reached which
members at this moment are locked against shift-
ing.

Ag the driving wheels 8 mesh with the racks 3
on the sectors I, drivirg the wheels 8 durlng
the sald cancelllng operation cause g shifting
of the sectors | In the direction of the arrow 2
in conformity with the value of the total, where-
by, when the cancelling cperation has been com-
pleted. ‘those types 8 that have been moved Into
active position are printed on the paper cartied
by the cylinder 312 by the printing meéchanism
of the machine,

When all trains of gears in the totalizer 4 have
been returned into the position corresponding
to the positlon “0" of the number wheels 82, the
single complete revolution of the subtraction pin-
ion 288, its shaft 251 and its rotary weidge 209
has been completed, and the point 226 of the ro-
tary wedge 209 is again opposite the slot 227 into
which ‘it i{s driven by the spring 237, this being
the initial position of the wedge 209. The flat
surface 221 of the wedge 209 1s now again beyond
reach of the teeth 211. 'The spring 258 returns
the finger 255 of the double-armed lever 256 into
the recess 284 in the boss of the subtraction pln-
ion 248, Fig. 23, holding the pinion 248 its shaft
201, and its rotary wedge 208 againsi uninten-
tional rotation.

The transfer of the total value to the paper on

‘the cylnder 312 of the machine is completed by

the types 9 and the printing mechanism when
the driving shaft f0 has completed its partial
rotation through 90 degs. in the direction of the
arrow 1. At the same time, the cancelllng sec-
tor 138 is moved ungainst the arrow 253 In Mg
_22, -and unmeshed from ‘the subiraction pinion
248. Al the beginning of the subsequent return
movemeht of the driving shaft 10 agalnst the
arrow Il -the totalizer 4 is returnéd into its nor-
mal position. At the same time, the cancelling
sector 138 and the sectors | are returned into
their initial positions in the direetlon -against

the arrow 2 by the movable rod 11.

In contradistinetion, when the subtotal key 13
is depressed, the totalizer 4 iz held in -its swung-
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out positlon for the duration of a to and fro par-
tial rotation of the driving shaft 10 so that the
sectors | which are returned as the driving shaft
18 15 turned back against the arrow |1, Introduce
the total value Into the totalizer 4 again.

11. The cancelling, by total or subtotal taking, of
o value below zero in the lolalizer

If a value below zero is in the totalizer 4, the
trains of gears at all calculating places in the
totalizer 4 have been turned to “9” or beyond, viz.
from “@" to “8,” “7.” etc. at the moment of ca-
pacity overstepping in the negsative sense. There-
by, the teeth 218 of the driving wheels 8 of the
tralns of gears that have remained In “9” posi-
tion also move into the position 1illustrated in
Fig. 25.

When, for instance, the total taking key I3
is depressed, the totalizer 4 is thrown into adding
position in the direction of the arrow § ADD.
This is due to the fact that upon overstepping of
the capacity In negative sense the mechanism
has been reversed Into the position shown in Fig.
18 and consequently the arm (89 by which the
speoles of the totalizer 4 15 determined, has been
moved into inactlve position with respect to the
finger {71 on the T member 160. The cancelling
sector 138 Is now shifted so that its rack 252
meshes with the addition pinion 251 on the shaft
218. The machine now shifts the cancelling sec-
tor 130 in the direction of the arrow 2 and the
cancelling sectors 138 now moves the pinion 251,
its shaft 216 and its rotary wedge 217 through a
complete revolution in the direction of the arrow
¢ and the arm 292 of the double-armed lever 261
(Flg. 23) Is moved out of the recess 283 in the
boss of the addition pinlon 261, At the begin-
ning of this rotary movement the point 22§ of
the rotary wedge 217 is moved out of the notch
228 in the end plate 229 agajnst the spring 238
and during the rotary movement the edge 217Ta
of the rotary wedge 217 which is turned since
the point 228 has come out of the notch 228, en-
gages the teeth 218 In the driving wheels § sooner
or later In conformity with thelr setting and
turns all trains of gears in the totallzer 4 In the
direction corresponding to the sequence of nu-
merals as far as “9” whose tens-shift cams 41

at this moment engage the cams 39 of the tens-

shift members 3i. Those driving wheels 0 that
remain in the “8” position during the calculation,
are obviously not influenced. At the end of a
complete revolution of the addition pinion 28!,
its shaft 2158 and its rotary wedge 217 the polnt
220 on the rotary wedge 217 returns into its ini-
tial position, as defined by the notch 228, under
the action of the spring 238 and the arm 262 of
the lever 261 reenters the recess 263 in the boss
of the addition pinlon 281, During the cancelllng
the sectors | are shifted in the direction of the
arrow 2 In Fig. 1 in conformity with the calcu-
lated values by the driving wheels 6 in the total-
izer 4 and the racks 3 on the sectors. Finally,
the total is printed by the hammer 31{1.

By the aforesaid meang of cancelllng, the neg-
atlve value which has been indicated by the
number rollers 42 of the totalizer 4 in comple-
mentary form, is printed on the paper on the cyl-
inder 312 in positive form.

In order that on the paper a negatlve total
value can be readily distinguished from a positive
total value, symbolg are printed when total and
subtotal taking by the means that will be de-
scribed In the following sectlon. c
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12. The symbol printing means for total and
subtotal taking

Referring now to Pig. 26, the front ends 265
and 266 of the specles-determining arms 195 and
199 on the total slide 201 and on the subtotal
slide 188 are arranged in stepped and staggered
relation for cooperation with a erooked portion
280 of the subtotal slide 198 and an edge 218 of
the total slide 281. When, for instance, the to-
tal taking key 13, with 1ts key bar 200, 118, is de-
pressed and there is——positive value in the to-
talizer 4, the total slide 201 1s moved to the rear,
as indicated by the arrow 206. The front por-
tions of the arms 196 and {99 are arched in up-
ward direction and a rail 269 is placed to extend
transversely through the arched portions above
the slides 198 and 201. The rail 269 is supporied
by a palr of arms whose upper ends are mounted
to swing about the rod 16, and a spring 268 tends
to move the rail toward the front, that is, clock-
wise about the red 1€, until & notech 270 at the -
Inner end of a notched arm which extends to the
rear from the left-hand arm supporting the rail
269, engages a lug 271 on the arcuate memkber
273, defilning the normal position of the rail 269.
The arcuate member 273 is mounted to slide on
the rod 16 with a lower slot 276, and on the mov-
able rod |7 with an upper slot 3717. A spring 216
is secured to the lower end of the arcuate member
273 and the upper end of the member supports
types 272 for the six symbols 272 a—/.

The slide 201, in moving to the rear in ihe
direction of the arrow 206, strikes the front edge
of the rall 269 with the rear edge of the front end
286 of its arm 199 and turns the rail 269 anti-
clockwise about the rod 6. The notch 270 of
the rearwardly extending arm clears the lug 27
and places another notch 274 in the arm in the
path of the lug 271. TFor the present the arcu-
ate member 273 cannot follow the pull of its
spring 276 as the lower end of its slot 277 is ar-
rested by the rod 7, but when the rod I7 is
moved upwards by the drive of the machine, as-

s Indicated by the arrow 2, the spring 275 moves

the member 273 in the same direction, until its
lug 271 is arrested by the notch 274. In this po-
sitlon of the member 273, the clear sign 272a
g printed. The member 273 is returned into its
Inittal position by the rod 17 descending against
the arrow 2.

If there is a negative value in Lhe totalizer 4,
the arms 1856 and 199 have been reversed, as
shown In Fig. 18. at the moment the capacity was
overstepped. When in this case the total Is taken
the edge 278 of the total slide 201 tums the rail
298 slightly so that the notch 278 in its arm ar-
rests the lug 271 of the symbol 2726 is printed.

If there is a positive value In the totalizer 4
and If it Is desired to take a subtotal, the end 265
of the arm 195 on the subtotal slide 188, upon de-
pression of the subtotal key 13, with its key bar
197, 118, swings the rail 269 antl-cloekwise so-
far that all notches 1n its arm clear the lug 27i

- and the arcuate member 273 i1s free to slide up-

wards for the full length of its lower slot 276,
and the subtotal symbol 272¢ is printed.

If there Is a negative value in the totalizer 4
and 1t 1s desired to take the subtotal, the crooked
portion 280 of the subtotal slide 198 swings the
rall 269 5o far that the notch 281 arrests the lug
271 of the member 273, and the symbol 2724 is
printed.

The symbols 2T2¢ and 272f are printed by
means of steps 282 and 283 and a stop hook 316.
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Cbviously, the rail 268 must be released In this
case.

13. A calculation example

Assume that the amount “575” has been intro~
duced in the totalizer 4 additively in the usual
manner, and that “752" is to be' subtraeted from
this.

After the calculation of the plus amount “575”
the number rollers 42 of the eleven-place total-
izer 4 display “D00 000 0056 75”. The amount
“75%*{s introduced in the usual manner by means
of the number keys 12, whereby the first three
setting wheels 310 of the setting wheel carriage

which have been set to “7”, “5”, and “2” are

moved into actlve position with respect to the
sectors | at the hundreds, tens and units place.
The subtraction key 13 1s depressed and its bell-
crank I|IT through the operating frame 107,
Fig. 4, the connecting rod 106, the double-armed
lever 93, the spring 97 and the unlocking slide
88, moves the bar 60 and the pusher 59 into po-
sition for locking the number and operation keys
12 and 13. The subtraction key 13 is held in de-
pressed position as the bar 60 erigages in the
noteh 119 iy the sector-shaped cam of the key
At the seme time, depression of the subtraction
key 13 breaks the normal operafive connection
of the rear lug 182 at the lower end of the T
member 160 and the rocker lug 164, Fig. 12, by
turning the T member 180 anti-clockwise and the
negatlve connection by lugs (61 and 163 is estab-
lished. The bar 80 and tlhe pugher 59 when mov-
ing Into their active positions, positively close
the contact In the motor circuit. The motor now
turns the driving shaft (9 through 90 degs. In
the direction of the arrow I1. At the beginning
of thig operation, the cam plate 169, through the
T member 180, the bellcrank 148, and the stay
151 §n the totallzer 4, moves this into subtraction
position In the direction of the arrow T 8UB, and
the driving wheels 8 in the totalizer 4 mesh with
the racks 3 on the sectors I. The setting wheels
310 on the setting wheel carriage that embody
the amount “752” are returned into their zero
position, shifting the corresponding sectors ! in
the direction of the arrow 2. There is no ob-
struction to this shifting of the sectors I, ds at
this time the movable rod 1T is elso actuated I
the direction of the arrow 2 by the mechanism of
the machine, and the cancelling sector (38 posi-
tively partakes in this movement of the rod IT.
When the sectors | are shifted the racks 3,
through gears 8, 8a, 85, turn back in clockwise

directlon the number rollérs 42 which Indicate 5.

thé value “575” at the units, tens and hundreds
place, for “7”, “5”, and “2”. At thé moment the
hundreds rmumbér roller 42 is turned from “07
to “9”, the tens-shift carh 40 of the driving wheel
g8 at the hundreds plaée prepdres & fens sHift
which i ecompletéd by the sctiating members
313, 314, and 815, the nutrieral “1” belng trans-
férred to the next higher place by theé corréspond-
thg téns-shift member 31, the rivet 28 of the pawl
23, the not¢h 25 in the rdck 3, and the rack. As
hereby this placé Is turned from “0” té “9” and
the described operations are repeated, all humber
rollers 42 at the left of the hundreds placé are
set to “9”. As the number roller 42 of the high-
est place is turned from “0” to “9”, the teng-
shift cam 40 of thé cofresponding driving wheel
8 moves into preparatioh position that tens-shift
member 3f which Is arranged at the left-hand
side of the sector | at the highest place. This
tens-shift member i1s moved Into the position 11-

=t

30

a0

Al
-l

G0

301,289

lustrated in Fig. 2 by the actuating members
313, 344; and 315. Through. the pin 44 on the
coupling. frame 471, the bolt 48, and the locking
slide 50, the hook 89 on the slide 50 is engaged
by the noteh 67 in the catch 63, and the lugs 5T
and 58 on the slide B0 and the pusher 59 engage.
Due to the turning of the coupling frame 47 in the
direction of the arrow a, the cancelling pawl 130
is placed in cooperative position with respect to
the tooth #8T of the cancelling sector 138, as
shown in Fig. 10, and the prong 112 of the fork
142 is presented to the lug 174 of the rake (786,

The hammer mechanism 311 of the machine
causes the printing of “7562” on the paper on the
cylinder 312, and the setting wheel carriage s
returned into its normal position. A minus siemnr
is placed behind the printed value to show trat
it is a subtraction, by the type 272 f on the mem-
ber 273,

When the value “752” and its minus symbel
272 7 have been printed, the driving shaft (0 has
completed its partial rotation through 90 degs.
in the direction of the arrow II. The driving
shaft 10 1s now returned against the arrow (1 and
initially the T member 160 is turned slightly in
anti-clockwise directlon. This breaks the con-
nection of the lugs 81 and 183 and the spring
188 of the holders 154, i65, returns the totalizer
4 into its initial or non-calculating position, Fig.
12. The movable rod IT returns the sectors I,
the cdncelling sector 138, and the arcuate sym-
bol printing member 2713 into thelr initial posi-
tions. A short time before the driving shaft 10
has returned into its 1nitial position, the lug 160
of the ¢am plate 10F tends to throw out the key
locking means, the bar 80 and the pusher 59.
This would: be effected by the double-armed lever
93, the unlocking sHde 88, the arm 84 and the
spting 82, but, owing to the ylelding connection
of the arm $ and the bar 80 by the spring 82,
the locking of the keys by the bar 60 and the
pushier 5§ is malintdined by the Interengaging
lugs 87 and 58, and the contact in the motor cir-
cult’ remains closed so that the first cyele 1s
positively” followed by the second one, after the
driving shaft 18 has completed its return move-
ment.

At the close of the first cycle of the driving
shaft 10 the mumber rollers 42 of the totalizer
show the complementary value 999 999 998 23~
The fugitive 1 which 13 still to be subtracted here
in the unilts place, Is Introduced during the sec-
ond cyele. At the beginning of the second cycle,
the totallzér 4 1s thrown into subtraction position,
Fig. 14, because the subtractlon key remains in
its depressed position. When the eancelllng
sdctor’ 138 which Is positively moved In the di-
réction of the arrow 2, has moved through four
fifths of its total stroke its tooth 137 engages
the cancellilng rawl 138 which, through plate
128, snd 173 and pin 122, throws the coupling
frame £71 into the position illustrated in Flg. 11,
the rack 3 being operated by the pawl 28 through
rivet 28 and slot 25 In the rack. This turns the
set of gear wheels at the units place In the total-
izer 4 throtigh ofie unit subtractively. The unlts
place displdys “2” and the totalizer 4 displays
“999 999 992 22”. At the same time, the fork 142
which, belng pivoted on the screw (41, partakes
In the movement of the coupling frame 47 en-
gages the lug 114 on the rake {16 and throws the
reveérsing mearns, viz, the rake 176 and the frame
185, Into the position illustrated In Fig. 16, and
the IInks 191 and 192, Pig. 15, reverse the armg
188 and 189 on the slldes 188 and 301 by which
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arms the species of the totalizer 4 and the print-
ing of symbols when total or subtotal taking are
determined. The rivet 183 on the frame (85
through the connecting link &, moves the shutter
G Into the position of Fig. 18 in which it 1s below
the inspection opening N in the over plate P.
At the same time, through the holt 49 on the
coupling frame 47, the locking of the hook 69 at
the end of the locking slide B0 is released by the
notch 67 in the catch 83 and engaged by the notch
88, and the lugs §7 and 98 are moved apart, as
shown in ¥g. 3. The driving shaft 10 now com-
pletes its partial rotation through 90 degs. in the
direction of the arrow I{ and “00—" is printed
on the paper, as normally the two noughts are
printed for all cycles of the meachine wlthout
value calculation, and the minus sign is printed
because the subtraction key has been locked in its
depressed position. This indicates to the opera-
tor that the capacity of the totalizer 4 has bcen
overstepped negatively.

The driving shaft 10 now starts for its return
agalnst the arrow {1. The lugs 16f on the T
member 160 and 163 on the rocker 165 are dis-
engaged and the totalizer 4 returns Into Its nor-
mal position, ¥g. 18, The number rollers 42 of
the totalizer 4 which now display the complemen-
tary “999 999 998 22" are concealed to the oper-
ator by the shutter G. The movable rod I7
descends and returns the arcuate symbol print-
ing member 273 into its initial position, Fig. 26.
When the driving shaft {0 has completed Its re-
turn movement, the key-locking bar 60 and the
pusher 59 are returned Into their releasing vosi-
tion, as shown !n Fig. 1, by the cooperation of the
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lug 100 on the plate {01, the end 98 of the double-
armed lever 93, the unlocking slide 88, the arm
84, the spring 82 and the bracket 80, The sub-
traction key 13 1s now free to return into its nor-
mal position and the motor contact 1s opened.
The machine Is now ready for the next operation.

If now, by way of example, a value “257” is
calculated additively, the capacity of the totalizer
4 is again overstepped in positive sense. In this
case, the motor has been started by depressing
the addition key 18, and during the first cycle
of the machine all number rollers 42 positioned
at the left of the number roller 42 at the hun-
dreds place are moved to “0” as the hundreds
number roller 42 is turned from “9” to “0” as
the consequence of continuous tens shifting. The
hook 69 at the locking slide 50 Is engaged by the
notch 67 in the catch 83 and the key locking
means 59 and 60 are held by the lugs 57 and 58.
At the close, the totalizer 4 displays “000 000
000 79” During the second cycle, the fugitive 1
is added on the number roller 42 at the lowest
calculating place and the arms 195 and (99 are
returned into their normal positions through the
reversing means, via the fork 142, its prong 173,
the lug (717 on the rake (16, the frame 185, and
the links 191 and 192, ¥ig. 20. At the same time,
the rivet 183 and the connecting link A return
the shutter G into its normal position, Fig. 12,
in which it exposes the Inspection opening N in
the cover plate P. At the end of the second c¥ycle,
the totallzer 4 displayes the true value “000 000
000 80
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