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TYPEWRITING-CALCULATING

MACHINES

WITH TOTAL TAKING MECHANISM, AND
TO SIMILAR MACHINES

Robert Anschiitz and August Merz, Zella-Mehlis,

Germany; vested in the Alien Property Custo-

dian

Application filed January 18, 1939

This invention relates to typewriting-calculat-
Ing machines with total taking mechanism, and
to simiiar machines.

According to the invention, any or all of the
totalizers in a machine of the class specified
are ¢ombined with accumulators or summing-up
devices, ahd each accumulator is arranged to be
selectively coupled with the corresponding to-
talizer. The units comprising a totalizer and
its accumulator, will be referred to as “double
totalizers.”

By these means, values which have been in-
troduced into the totalizers, are accumulated for
later use, so that calculations involving accumu-
lation of values, are easy and simple.

In the accompanying drawings, an account-
ing machine to which the invention has been
adapted, is illustrated partly by way of exam-
ple.

In the drawings

Fig. 1 is a perspective illustration, viewed from
the front and the left, of a double totalizer com-
pricing a column totalizer mounted on the to-
talizer suspensicn rail of the paper carriage,
and the accumulator allotted to the column to-
talizer.

Figs. 2, 3 and 4 are sectional elevatlons taken
on the line 2—2 in Fig. 1 and drawn to a larger
scale.

Fig. 2 shows the accumulator uncoupled from
the totaliZer.

Fig. 3 shows the two parts coupled in such
manner that the accumulator is operated sub-
tractively upon additive operation of the total-
izer.

Fig. 4 shows the parts coupled in such man-
ner that the accumulator is operated additively
upon additive operation of the totalizer.

Fig. 5 is a perspective {llustration of the mech-
anisms at the three lowermost places, including
the comma bplace, viewed from the front and
the left, parts being shown at a distance from
each other for the sake of clearness.

Fig. 6 shows part of a train of gears In the
hundredths place connecting the totallzer and
the accumulator.

Fig. 7 is a section through all calculating places
of the double totalizer on the line 7—7 in Fig. 6,
viewed In the direction of the arrows, the axes
of all gears belng shown in a vertical plane,

Flgs. 8 and 9 are perspective details relating
to Pig. 7.

Figs. 10 and 12 show details of the train of
gears illustrated in Fig. 7.

Pigs. 11 and 13 are, gections
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through the axes to the gears in Figs, 10 and 12,
the axes belng again shown in a vertical plane.

Figs. 14, 15 and 16 are elevations of the dou-
ble totalizer, viewed from the left in Fig. 1 and
showing its manipulating handle in three dis-
tinct positions.

Fig. 17 i1s a perspective illustration of the ac-
cumulator, with its casing partly broken open.

Pig. 18 15 a detail relating to Fig. 17, shown in
perspective and drawn to a larger scale.

Fig. 19 is a perspective fllustration showing
the side walls of the double totallzer, and part
of its mechanlsm viewed from the left and the
rear.

Mes. 20 and 21 are elevations of the double
totalizer, viewed from the right in Flg. 1 and
showing two distinct positions of the means for
securing the double totallizer to the totallzer sus-
pension rail of the paper carriage.

Flg. 22 is a diagram of a modified arrange-
ment.

(1) General description

The column totalizer | and the accumulator 2
make up together & double totalizer.

In the example illustrated, the accumulator 2
is mounted to swing at the top of the column to-
talizer I, and can be selectively coupled wlth the
column totalizer 1. By a U-shaped manipulating
lever 3 the accumulator 2 can be coupled with the
column totalizer I, and the species of the accu-
mulator 2 can be set preliminarily,

The cover & of the accumulator 2 is slotted at
b to display number rollers § forming part of the
accumulator 2. The numbers “0” to “9" are
placed on the rollers in anti-clockwise sequence.
The cover 1 and a controlling plate 8 of the col-
umn totalizer # define g slot 9 displaying number
rollers 10 forming part of the column totalizer |
on which are also placed the numbers “0* to *9”
in anti-clockwlse sequence.

The means for: secyring the column totalizer I
to the totallzer suspension rail il of the paper
carriage, not shown, of the accounting machine
on which it is suspended will be fully described in
section 15 “The suspension and securing means
for the column totalizer and the accumulator”
with reference to Figs. 18, 20 and 21.

(2) The arrangement of the mechanism in the
column totalizer

Referring now to Figs. 1 and 2, a bar 15 extends
through the frame of the column totalizer I and
15 held against 1ts side plates 13 and 14 by screws
i8. A locking lever IT (PFig. 5) 1s mounted to
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swing on the bar I8 for the hundredths place
of the column totalizer .

At its rear end, this locking lever 17 has a fork
18 and when the locking lever of the hundredths
place of the column totalizer | moves into active
position, a releasing finger 19 whose upper end is
shown in Fig, 2, engages in the fork for prepar-
ing the corresponding place for a calculating op-
eration. A spring 2! whose upper end is attached
to the locking lever IT and whose lower end is
anchered to a rod 20 secured in the side plates
13 and 14 of the column totalizer 1, tends to turn
the locking lever IT clockwise about the bar 15,
The normal posiiion of the locking lever 17 is
deflned by an agbutment 22 on the locking lever
IT hearing against an adijustable screw 23 In a
transverse bar 24 which is secured between the
two side plates 13 and 14 of the vertical totalizer 1.

In this normal position, a tooth 25 on the lock-
ing lever 1T engages In a gap hetween the teeth of
a spur gear 26. The spur gear 2§ s mounted to
rotate on a shaft 32 which is secured to the side
plates 13 and 14 by screws 31. It is equipped
with three tens-transfer teeth 27 and a flange
30 which has a semi-cylindrical recess 28 oppo-
site each tens transfer tooth 21, The arrange-
ment of the spur gear on the shaft 32 1s best seen
in Fig. 7. The spur gear will be referred to as
the “main driving wheels 33.”

The locking lever 17 is equipped with a tooth
34 positioned between the bar {5 and the abut-
ment 22 for cooperation with a locking lever in
the accumulator %, as will be described in sec-
tion 8, “The arrangement of the mechanism in
the totalizer,” In the present i{nstance, this is
the locking lever of the hundredths place in the
accumulator 2,

An extenalon 35 of the locking lever {1 beyond
the abutment 22 is forked at 36 and has prongs
37 and 39 cooperating, respectively, with inclines
38 and 4¢, Fig. 8.

Mounted to rotate on a rivet 42 in the free end
of the coupling arm 41 is a coupling spur gear 43.
A shaft 61 Is secured in the end plates 13 and 14
of the column totalizer {, and on it pairs of trans-
mission spur gears 44, 45, (Flg. 7), are mounted
for free rotatlon. The widith of each coupling
gear 43 1s equal to the overall width of & palr of
gears 44 and 45, s0 that the coupling gear en-

gages ab the same the two otherwise freely rotat-

able transmission gears 44, 48.

The left-hand side of the coupling arm 41 is
recessed at 46 for the reception of another cou-
pling gear which is similar to the gear 43, but is
allotted to the next higher place of the column
totalizer t. In the normal position of the cou-
pling arm 41, the coupling gear 43 rests on a lock-
ing bar 46, Fig. 2 which is secured in the side
plates (3 and (4 of the column totallzer | and,
by engaging in a gap of the gear 43, holds the
coupling arm 4§ against swinging anti-clockwise
about the shaft 6l, preventing unintentional ro-
tation of the coupling gear 43 In its inactive po-
sition.

The coupling arm 41 s not mounted directly
on the shaft 51 but is seated on the boss 4% of &
spur gear 50, Fig. 8, which in turn s mounted to
rotate on the shaft 5I. The boss or distance
sleeve 49 bridges the distance to the next higher
place, as shown In Fig. 7, It will be understood
that in this manner the coupling arm 41 and the
sleeve 49 can turn Independently of each other.

The spur gear 50 meshes with a spur gear 62
which is mounted for free rotatlon on a shaft 64,
secured to the side plates 13 and 14 by screws 63.
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The spur gear §2 is made integral with zero mt-
ting disc 55 which has two zero setting teeth 58,
for cooperation with the usual zero stop 8T In
Fig. 5. The spur gear 62 also meshes with the
teeth 28 of the main driving wheel 33.

The number roller 10 of the hundredths place
is provided with a spur gear §8, Fig. 5, meshing
with the spur gear 52. The number roller 10,
with its spur gear 58, is mounted to rotate freely
on & shaft 60 which is secured in the silde plates
13 and 14 of the column totalizer | by screws 59,

The spur gear 50, meshes with the transmis-
slon gear 44 on the shaft 61. The corresponding
transmission gear 45 is mounted at the right of
the gear 44. 1If the gears 44 and 45 are not in ac-
tive position, the same are free to rotate quite in-
dependently of each other, so that any tens
transfer in the column totalizer { is performed
independently of the accumulator 2, and vice
versa. Transfer of value is only possible from
the column totallzer | to the accumulator 2 in
active position, in which the transmission gears
44, 45 are connected by the wide coupling spur
gear 43 on the arm 41 and now rotate as a unit.

The transmission gears 44 and 46 are spaced
apart by thelr bosses 62 extending beyond the
body of the gear, as shown for a gear 44 in Fig. 9,
and their teeth are so short that a free space 63
is formed at one side. The clearance made up by
the bosses 62 and the set-back of the teeth at 63
is indicated by 64 In Fig. 7 and can be entered
by tens transfer cams 66, Fig. 5, on driving
wheels 66 in the accumulator 2 on & shaft as will
be fully described in section (6).

A flap BT extends all over the ten calculating
places in the column totalizers | and Is mounted
in the side plates 13 and 14 by trunnions 66 for
cooperation with the back of the abutment 22,

A shaft 70 is secured in the side plates 13 and
14 of the column totalizer 1 by screws 69. On
this shaft 18, a locking-wheel lever Ti, Fig. 5, is
arranged at that decimal place of the column
totalizer | which {s the next higher from the
hundredths place, to swing about the shaft. A
spring T2 which is attached to the locking-wheel
lever T1 at one end, and anchored to the rod 20
at the other, tends to turn the lever Ti clockwise
about the shaft 70, and its normal position is de-
fined by an abutment 73 on the lever engaging
an adjustable screw T4 in the transverse bar 24.
The back of the abutment cooperates with the
flap 67,

A fork 15 at the rear end of the locking-wheel
lever 11 1s arranged to cooperate with the releas-
ing finger 19, Fig. 2, when the decimal place of
the column totallzer | moves Into active position.
The finger 19 prepares the corresponding calcu-
lating place for a calculating operation.

A tooth 18 on the locking-wheel lever 1§ which
corresponds to the tooth 34 of the locking lever
1T at the hundredths place, Is bent to the right
for one calculating place for cooperation with a
locking lever 171 in the accumulator 2, as will be
described in section (6).

Arranged on the locking-wheel lever Tl are
mounted to turn about a rivet 19, a spur gear 18,
Figs. 2 and 13, a Mallhese gear B¢ and a spur gear
81. The parts 79, 80 and 81 make up together
the usual locking and tens transfer wheel and
the iadividual wheels will be referred to as the
locking wheel 82. The spur gear portion T8 of
the locking wheel 82 of the tenths decimal cal-
culating place meshes with the teeth 83 of the
driving wheel 84 which is allotted to the tenths
declmal place of the column totalizer | and cor-
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tesponds to the main driving wheel 38 of the
hundredths calculating place.

The Malthese wheel portion 80 of this locking
wheel 82 bears on the flange 30 of the main driv-
ing wheel 38 of the hundredths calculating place,
amd the spur gear portion 81 of the locking wheel
82 can cooperate with the tens-transfer teeth 21
of the main driving wheel 33.

A locking bar 8% extends through a slot 86 in
the locking-wheel lever Tl and is secured in the
side walls 13 and 14. In the inactive position, a
gap between the teeth of the Malthese portion 8%
of the locking wheel 82 of the tenths decimal
places engages over the locking bar 85, as shown
in Fe. 2.

A forked member 87 of the locking-wheel lever
Tl engages the free end 88 of a coupling lever 89,
as best seen in Fig, 5. 'The coupling lever 88 and
the coupling wheel 41 which is mounted to turn
on it, correspond as to thelr arrangement to the
coupling arm 41 and its coupling gear 43 for the
hundredths calculating place. As plainly shown
in Fig. 5, the train of gear allotted to the hun-
dredths place and comprising the gcar wheels
33, 53, 55, 50, 58, 10, 44 and 4% is also al-
lotted to the tenths decimal calculating place and
these parts of the tenths decimal place will not
be detailed.

In the next higher, or comma, place of the col-
umn totalizer 1, a calculating operation must not
occur. To prevent a calculating operation, a
comma locking member 80, Figs. 2, and 5, is pro-
vided on the shaft 19 of the column totalizer
which abuts against the rod 29 with a tocth 91.
The member 99 is forked at fts lower end 92, Flg.
5, and when the parts move Into active position,
the finger 19 engages in this fork 92 and cannot
perform its movement in the direction of the ar-
row 93 in Fig. 2, since the tooth 81 bears against
the rod 20 and arrests the comma locking mem-
ber, so that no calculating operaticn can be start-
ed in the column totalizer,

It may be necessary to effect a tens transfer
from the tenths decimal place of the column to-
talizer I to the units calculating place in the same
column totalizer. For this purpose, the main
driving wheel 94, as shown in Fig. 7, which is al-
lotted to the comma place, 1s connected to the
main driving wheel 84 of the tenths decima] cal-
culating place by rivets 95 so that the main driv-
ing wheels 84 and 84 act as a unit,

In the comma place, instead of the trains of
gears allotted to all other calculating places
of the column totalizer (, a spacer 86, Fig.

7, is inserted on the corresponding shafts 58 of .

the totalizer, and a blank roller 97 is arranged on
the shaft 69, Fig. 1, instead of g number roller 0.

The mechanisms described for the hundredths
and tenths decimal places of the column totalizer
I, as shown in Fig. 5, are also allotted alternately
to the next higher calculating places that is, the
units, tens, hundreds, €tc., places. The arrange-
ment of these parts will therefore not be detailed.
It should be noted, however, that the locking le-
vers of the units calculating places etc.,, are
equipped with a unit locking wheel as whee] “82"
in the tenths declmal place (Fig. 5).

At the left of the units calculating place, a lever
€8, as best seen in Mg. 5, is mounted to swing on
the shaft 15. Its upper end 9% extends forwardly
and into a notch in the flap 6T at 100, A holding
member 101 is attached to the flap 61, and its
rear arm 102 is positioned below the end 99 of the
lever 98. A spring 103 which is attached to the
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at the other, tends to turn the lever 98 clock-
wise about the shaft 18 and the end 89 of the lever
98 exerts pressure on the arm 102 at the rear end
of the holding member 10 of the flap 61, the
holding member 101 turning the flap 67 anti-
clockwise about its trunnions 68. In conse-
gquence, the flap 67 bears on the backs of the
abutments 22 and 13 of the respective locking and
locking-wheel levers 1T and Tl alloted to the cal-
culating places of the column totallzer. This is
the normal position of the flap 67 and to it cor-
responds the normal position of the lever 88 in
which a locking tooth 184 on the lever 98 en-
gages in that gap between the teeth 10% of the
main driving wheel 106 of the tens place which is
presented to the tooth at the time. By these
means, the slack of the main driving wheels 33,
84 etc. produced by their cooperation with the
locking wheels 82, 107 and so on, and in the con-
nected trains of gears at the individual places of
the column totalizer {, is made up for.

The arrangement of such a lever 88 and the
parts cooperating therewith has glso been seleet-
ed at the left of the eighth calculating place or
ten thousandths place.

(3) The operalion of the column totalizer when
a value is introduced

The operations which are performed when s
value is introduced into the cclumn totalizer I,
are substantially similar in the individual caleu-
lating places, and therefore only the introduction
of a value into the units calculating place of the
column totalizer | will be described by way of ex-
ample.

When the locking wheels 82, 107 ete., of the In-
dividual calculating places cigage in the teeth of
the mafn calculat!ng wheels 84, 11l etc., with
their spur gears 19, 108 (Fig. 2), the main driv-
ing wheels 84, 1!l cannot be rotated. Uninten~
tional rotaticn of each individual main driving
wheel 33, ¢4, 11 etc,, 1s prevented by the teeth of
the Malthese wheel 80, 112 ¢of the locking wheels
82, 101 etc., which bear on the flange 30, 118 of
the main driving wheel 33, 84, ({1 etc. allotted to
the next lower calculating place.

After the units place of the column totalizer
| has moved into active position, and the well
known calculating key—not shown—for the value
to be Introduced has been depressed the releas-
ing finger 19 is turned in the direction of the
arrow 93, and, since it projects into the fork i3
of the locking lever 114 allotted to the units place,
it swings the locking lever anti-clockwise about
the bar 15, Fig. 3, against its spring 115, At the
same time, the abutment 116 of the locking*lever
114 is lifted clear of the screw (1T in the bar
24 and the flap 67 is swung clockwise about its
trunnions 68, The arms {02 of the holding
memmbers {01 secured in the flap 87 act on the
arms 89 of the two levers 98 in Fig. 3, only one
lever 88 is illustrated and swing the leverg 98
antl-clockwise about the bar (5 against thelr
springs 103. The locking teeth 104 of the levers
99 clear the teeth 105 of the main driving wheels
106 and 118 so that these are free to turn. The
locking wheel (07, Fig. 13, of the locking lever
114 at the units place partakes in its anti-clock-
wise movement, and the spur gear 108 of this
locking wheel 10T clears the teeth 110 of the
units main driving wheel 111. At the same time,
the Malthese wheel 112 is moved off the flange
(19 of the main driving wheel 94 of the comma
Place, and since the flange 121 (Fig. 7) of the
main driving wheel (41 of the units place can
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rotate freely past the teeth of the Malthese
wheel 122 of the locking wheel (23 at the next
higher place, that is, the tens place, the main
driving wheel 11l of the units place can be
turned by driving wheel 12,

When the locking lever 114 of the units place
has been swung anti-clockwise by the finger 18,
one of the gaps of the Malthese wheel 112 at the
locking wheel 107 engages about the bar 124 and
thus prevents rotation of the locking wheel 10T
on the said locking lever (14.

When the locking lever (14 of the units place
is swung antl-clockwlse, the prong 125 of the
fork (28 at the end of the arm 127 of the locking
lever 114 engages the edge 128 of the coupling
arm 128 at the units place a short time after
the locking lever hasg started and swings the
coupling arm 129 clockwise about the boss 130
of the corresponding spur gear 130 and the cou-
pling gear 181 on the arm 12% partakes in this
movement and clears the locking bar 40. When
the coupling arm (29 has completed its move-
ment the coupling gear 137, as shown in Fig. 11
meshes with the pair of transmission wheels 132,
133 at the units place.

The value is now introduced into the column
totalizer 1, and the driving wheel 12 is rotated
in the direction of the arrow 134 through an
angle corresponding to the value Introduced.
Since the wheel 12 meshes with the teeth 10 of
the main driving wheel 111 of the unlis place,
this wheel s rotated in the direction of the ar-
row 136 in Fig. 3, and transfers the value to the
wheels 136, 130 and §3T which rotate in the direc-

tions of the arrows 135 in Fig. 3. The number 3

roller {0 of the units place partakes in the rota-
tion of its spur gear 137 in the direction of the
arrow 1385 and displays the value in the inspec-
tion opening 8 in the cover plate 4 of the column
totallzer |. The transmission of the rotation
of the spur gear 130 to the corresponding trans-
mission gear 132 and to the accumulator 2
through gears 131 and (83 will be described in
sectlon (6).

When, the value has been Introduced, the re-
leasing finger 19, returns into its initial position,
as gshown in Fig. 2, and releases the locking lever
114 whose abutment 118 now is returned against
the screw 11T in the bar 24 by its spring 115,
At the same time, the back of the abutment 116
releages the flap 87 and, through parts 89, 101
and 102, the levers 88 return into their initial
positions, Fig. 2, under the pull of their springs
103. Thelr teeth (94 now re-engage the gaps

between the teeth 105 of the allotted main driv-

ing wheels 1086 and 1186,

The locking wheel 107 of the locking lever 114
at the unlts place partakes in the return of this
lever into its normal position and the spur gear
portion 100 engages in the teeth 110 of the main
driving wheel 111 of the units place. The Mal-
these portion [12 of this locking wheel 107 re-
engages the flange 119 of the main driving wheel
84 at the comma place, and locks the main driv-
ing wheel 111 against rotation.

When the locking lever 114 returns, the prong
125 of itg fork (28 release the edge 120 of the
coupling arm 129 at the units place which now
swings about the boss (36 of the spur gear 130
by gravity. When the locking lever (14 has
about completed its return, the prong 38 of the
fork 128 re-engages the edge 140 of the coupling
arm 29, causing a gap in the coupling gear (31
to engage about the locking bar 46.

The operations performed in the units place
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are now completed, the value is typed on the
paper supported by the paper carriage, and the
carriage is fed for the next steip.

(4). The tens transfer in the column totalizer

If, owing to the preceding Introduction of a
value, such value is already present in the units
place of the column totalizer 1, and a tens trans-
fer to the tens place becomes necessary by the
introduction of the subsequent value, this is per-
formed as follows while the value Is being intro-
duced:

It is known that the number rollers 10 rotate
clockwise. When the number roller (¢ of the
units place turns from “9” to “10”, one of the
tens transfer cams 140 of the main driving wheel
111 of the units place, which rotates anti-clock-
wise strikes a tooth 142 of the locking wheel 123,
Fig. 13, on the locking wheel lever of the tens
place, and the locking wheel (23 is turned clock-
wise through one pitch. This turning is not in-
terfered with by the Maltese wheel 122 since
when the locking wheel 128 is turned, one of the
recesses 148 in the fiange {21 of the main driv-
ing wheel 111 of the units place 15 presented to
the corresponding tooth of the Maltese wheel.

When the locking wheel 128 at the tens place Is
turned through one pitch, the main driving
wheel 106 of the tens place is rotated anti-clock-
wise about the bar 32 slnce the spur gear por-
tion of the locking wheel (23 meshes with the
teeth 105 of the main driving wheel. Through
the train of gears 145, (46 Fig. 7T which corre-
sponds the gears 138, 139 s unit is transferred
to the number roller {0 of the tens place in ad-
ditive direction. The transmission gear 147 Fig.
11 of the tends place is also turned for one unit
but does not exert any action. To prevent rota-
tion of the gear 140 during this idle movement
of 147, means such as a blade spring 149 Fig., 2
in the shape of a comb may be provided, with
tongues 150 projecting Into a gap in each of the
gears (40, 133 etc. at the Individual places. After
the locking wheel 123 of the tens place has been
moved through one unit, the maln driving wheel
111 of the units place has turned so far that the
solid portion of the flange 121 on the main driv-
ing wheel 111 is again presented to the Maltese
wheel 122 of the locking wheel 123 and this is
locked.

(5) The operation of the column totalizer when
total taking

When it is desired to eliminate the value which
has been introduced, by total taking, the follow-
ing operations occur in the individual places of
the column totalizer, as will now be described for
the units place.

When the units place of the column totalizer
has moved Into calculating positlon, the well
kncwn total taking key, not shown, is depressed
and the releasing finger 10 1s turned In the direc-
tion of the arrow 93, turning the Iocking lever
114 anti-clockwise about the bar 15. This swing-
Ing movement of the lever 114 causes the un-
locking of the train of gears (f1, 136, (51, 130,
137 as described in section (3},

Furthermore the zero stop 57 is shifted in the
direction of the arrow 53 in Plg, 5, and moved
into the path of the two zero setting teeth 154
on the disk 1§51 of the spur gear 136, Fig. 5.

Now, the main driving wheel 12 is rotated
against the arrow 134 in Fig. 5, and the maln
driving wheel 111 of the units place and the
train of gears 136, 151, 130 and 137 allotted to the
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units place are driven in the direction of the ar-
rows |65 in Fig. 3. At the movement the num-
ber roller i0 of the units place is turned from “1”
to “0”, one of the zero setting teeth 54 on the
disk 151 of spur gear 136 engages the zero set-
ting stop 57, Fig. 6, and limits the rotation of
the said traln which occuples 1ts 2zero position,
as shown in Fig. 2. At this moment, the releas-
ing finger 9 releases the locking lever {14 of
the units place whereupon this, and the parts
connected to it, return into their inltial positions,
as also described in section (3), and shown in
Fig. 2. The zero setting stop 57 is returned into
its normal position agalnst the arrow 153 In
Fig. 5.
THE ACCUMULATOR

(6) The arrangement of the mechanism in the
accumulator

The accumulator 2 is plvoted on the shaft 158
which Is secured In an eye 156 of the right-hand
slde plate 13 and In an eye 157 of the left hand
side plate 14, of the column totalizer I, as best
seen in Fig. 19. Inwardly crocked bearings 159<
and [60a respectively, on the right- and left-
hand side plates 159 and 160 of the accumulator 2
are placed on the shaft 19 between the eyes 156
and (57,

The side walls 159 and (60 of the accumulator
2 are connected by transverse bracing members
161, 162 and (63, Figs, 2, 3 and 4. to which the
cover piate 4 Is secured by screws 164 Fig, 1.

At the front side of the double totalizer, lugs
16T and 165 on the side plates 159 and 160, re-
spective'y, of the acscumulator, are arranged for
cooperaticn with abutments 168 and 66 on the
respective side plates 13 and {4 of the column
totalizer I, as best seen in Fig. 19. A crooked
guiding strip 170 projects upwardly from the side
plate 13 of the column totallZer I, and a similar
strip 169 is provided on the other side plate 14 as
best shown in Figs. 12 to 17.

In the lowest calculating place, that is, in the
hundredths place of the accumulator 2, the fol-
lowing parts are arranged.

The transmission spur gear 45 of the said place
Is arranged for cooperation with the teeth 141
of a driving whe2l 66 on the shaft I15. The
driving wheel §6 as shown in Figs. b, is similar to
the driving wheels 83 in the column totalizer I,
having three tens transfer teeth 85 and a flange
174 with depressions 173, A pinion (16 on a
shaft 177 meshes with the teeth {Tl of the driv-
ing wheel 66. The ends 178 and 179 of the shaft
171 are guided in slots 180 and 181 in the side
plates 159 and [60, respectively.

Arranged above the shaft 17T is another shaft
183 which Is secured in the slde plates 158, 168
of the accumulator 2 by screws 162, Fig, 1, and
support a wheel 164 meshing with the teeth IT4
of the driving wheel 66. This pinion, through a
spur gear (85, operates the number roller § of
the hundredths place of the accumulator 2 shown
in Flg. 1. All the number rollers & of the ac-
cumulator are mounted to rotate about a shaft
181 which is held by screws t86. The arrange-
ment of the numbers on the roller § is shown In
Fig. 3, and is similar to that of the numbers on
the rollers .

In the initlal position of the hundredths place
of the sccumulator 2, a Iocking tooth 188, Fig. 5,
on g locking lever 189 engages in one of the gaps
between the teeth 171 of the driving wheel 66,
holding the wheel 66 against rotation. The lock-
ing lever 139 is mcunted to swing about & shaft
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18{ which is secured by screws I80, Fig. 1. A
spring 192 which is attached to the upper end of
the lever 189 and anchored on a rod 194, pulls
the lever against a screw (97 which s adjust-
gble in a bar (96, this being the normal posi-
tion of the lever 189. The ends 198 of the bar
196 are inserted in holes 199 of the side plates 159
and 160, and held against turning. Only the
hole 199 In the side plate 169 is shown in Flg, 5.

The tooth 209, with its curved front edge 201
at the lower end of the locking lever 189 which is
engaged by the tooth 34 of the locking lever 11
is already described In Section 2,

An Incline 202 is provided on the back of the
locking lever 189 for cooperation with a locking
flap 203. The flap 203 has a pair of headed trun-
nions 204, one of which is shown at the right in
Fig. 18, mounted to rotate in the side plates §58
and 160, and extends over all the ten calculating
places of the accumulator 2. A curved face 206
at the front side of a hook 206 on the flap 203
can cooperate with the rear edge 207 of a lug
208 on the locking lever 189, and can also project
into a recess 208, in the rear edee cf the locking
lever 188.

A locking bar 211 secured in the side plates
159 and 160 extends, with a clearance, through
a slot 210 In the locking lever 169.

A shaft 212 is secured at the rear of the shaft
191 in the gide walls 159, 160 by screws 218, Fig. 1.
A locking wheel lever 11, Fig, 5, is mounted to
swing about this shaft in the tenths place of the
accumulator. A spring 215 anchored on a rod
214 holds an abutment 216 of the lever T7 agalnst
a screw 21T in the bar 196. A tooth 216 at the
lower end of the locking wheel lever 171 has &
curved [ront edge 219 for cooperation with a
crooked lug 16 on the locking wheel lever Tl at
the tenths calculating place of the column total-
izer, as shown in Fig. 5.

An incline 220 on the back of the locking wheel
lever is arranged for cooperation with the lock-
ing flap 208, whose curved front edge 209 can co-
operate with the edge 221 of a lug 222 on the
locking wheel lever T1, or project Into a recess
223 in the lever 11.

A locking bar 225, Fig. 2, secured in the side
plates 159 and 160 extends, with a clearance,
through a slot 224 in the lever 11.

A headed rivet 226 is inserted in the lever 17
and supports a tens transfer and locking wheel
221 which will be briefiy referred to as the lock-
ing whecl and is similar to the locking wheel 82
at the tcnths place in the column totelizer I.
The locking wheel 227 comprising a spur gear
228, a Maltese wheel 229, and a spur gear 230,
Fig. 11. The teeth 226 of the locking wheel 227
mesh, in the initia] position of the lever T1, as
shown in Fig, 2, with the teeth 231 of the driving
wheel 232 which 1s allotted to the tenths place
and corresponds to the driving wheel 66 of the
hundredths place. The Maltese teeth 229 of the
wheel 227 rest on the flange 174, Fig. 11, of the
driving wheel 66 in the hundredths place, and the
other set of teeth 230 can cooperate with the tens
transfer teeth 85 of the flange 172 of the wheel 66.

As appears from Fig. 5, a train of gears 233,
2384, 235 and 6 is allotted to the tenths caleulating
place which corresponds to the train of gears of
the hundredths calculating place, and so these
parts of the tenths calculating place will not be
described,

The next higher place is the comma place where
no values must be transferred to or from the
column totalizer f. This place Is consequently
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without the train of gears and locking levers of
the other places. The driving wheel 2382 of the
tenths calculating place, Fig, 11, is connected to
the driving wheel 238 at the comma place by
rivets 231 for the purpose of any tens transfer
which may be required from the tenths place to
the units place. Instead of a number rollers 8,
a hlank roller 238, PIig. 7, is allotted to the comma
place, while a spacer 238, Fig. 5, is arranged on
the shafts 183 and 194,

The parts allotted to the next higher, that is,
the units place, In the accumulator, correspond
substantially to those of the hundredths place,
but the locking lever 240 of the units place Is
equipped with a locking whee] 241, as allotted to
the tenths place. The teeth 242 (Fig. 2) of this
locking wheel 24f mesh with the teeth 243 of
the driving wheel 244 of the same place, its
Maltese wheel 245 is arranged to cooperate with
the flange 246 of the driving wheel 238 of the
comma place, and its teeth 247 to cooperate with
the tens-transfer teeth 248 of the flange 249 on
the wheel 238.

The parts which have been described with ref-
erehce to the hundredths and tenths calculat-
ing places of the accumulator 2, are also allotted,
alternately units to the tens, hundreds, etc. cal-
culating places in the accumulator, and will not
be detalled. .

Mounted to swing on the shaft 191 at the left-
hand side of the locking wheel lever 240 at the
units place of the accumulator 2 Is a three-armed
lever 250. A tooth 251 at the end of the arm
252 of this lever engages in a notch 258 in the
flap 283 and is arranged to cooperate with an arm
284 of a member 255 which is fixed in the flap
203 behind the notch 258. A spring 257 connected
to another arm 256 of the lever 250 and anchored
on the rod 194 turns the lever anti-clockwise and
causes its tooth 25f to swing the flap 203 clock-
wise through the arm 254 of the member 25%
until the flap bears on the Inclines 258 or 220
of the respective locking and locking wheel levers
199 and 17, and this defines the normal positions
of the flap 203 and of the three-armed lever 250.
In this normal position, a tooth 260 at the free
end of the third arm 288 of the lever engages
between the teeth 261 of the driving wheel 262 at
the tens place, and this makes up for the slack re-
sulting from the cooperation of the driving wheels
66, 232 etc., and the locking and tens transfer
wheels 227, 241 etc. which increases from place
to place.

A tooth 263 projects from the rear edge of the
three-armed lever 250 for cooperatlion with a
stay 264 in a locking frame 265. This frame, as
best seen in Fig. 17, comprises a palr of arms 266
and 26T which are mounted to swing about a shaft
270 secured to the slde plates (59 and (80 of the
accumulator 2 with their rear ends, and with
their front ends support a rod 269 which has the
proflle of a tooth and extends over all the driving
wheels 66, 232 etc., of all places in the accumu-
lator, for preventing unintentional rotation of the
drving wheels. Each arm of the freme 265 Is
equipped with a spring 271, as shown for the arm
266 In Figs. 3, 4 and 17 which is secured to the
adjecent side plate 159 or 160 by a pin 272, The
springs turn the freme 265 clockwise and hold
the profiled rod 269 between the teeth 171},

The three-armed lever 250 and the parts 253
and 255 which are cooperating with it, are also
arranged at the left-hand slde of the thousandths
place in the accumulator 2,
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(7) The operation of the mechanisms when total
taking in the column totallzer and transferring
the value to the accumulalor additively

The operation of the parts allotted to the indi-
vidual calculating places of the accumulator 2 Is
the same In each place, and so only the opera-
tlon at the units place of the accumulator 2 will

be described In detail.

In their initial positions, the locking levers 240
and the locking wheel levers 11, through their
locking wheels 221, 241, etc., prevent rotation
of the allotted driving wheels 232, 244 etc., in
the same manner as described for the locking of
the wheels 82, 10T etc. of the column totslizer
I In sectlon (3).

When it is desired to withdraw a value which
has been introduced into the units place of the
column totalizer I, from the totalizer by total
taking, and, at the same time, to transfer this
value additlvely into the accumulator 2, the ma-
nipulating handle 3—whose arrangement and op-
eration will be described In sectlon (14)—is
thrown over from the uncoupling posttion in Figs.
2 and 14 into the coupling position in Figs.
3 and 15. The accumulator 2 is swung clockwise
about the shaft 158 until the lugs 187 and 165 on
the side plates 189 and 160 of the accumulator
2 bear on the abutments 168 and 166 on the side
plates 13 and 14 of the column totallzer I. The
driving wheels 66, 232 etc. of the calculating
places in the accumulator 2 now mesh with the
corresponding transmission wheels 45, 213 at the
corresponding calculating places in the column
totalizer I.

When the column totalizer | moves into active
position with its units place, the locking lever
f14, as described in section (3), s turned anti-
clockwise by the releasing finger 19 about the
bar 15, as shown in Fig. 3, and its tooth 274 acts
on the tooth 215 at the Iower end of the locking
wheel lever 240 at the uniis place of the accu-
mulator 2, swinging the lever 240 clockwise ebout
the shaft 191 against its spring 2716. The in-
cline 258 at the back of the lever turns the fiap
203 anti-clockwlse and the front edge 205 of the
flap 203 engages in the recess 277 in the lever 248
while at the seme time it engages the lugs 207
or 221 of the other locking levers 189 and lock-
ing wheel levers 1T which are in thelr normal
positions, and are prevented against uninten-
tional turning. At the same tlme, through the
noses 200 and 34 and 218 and 16, the locking and
locking wheel levers IT, Tl in the column total-
izer | are held against unintentional movement,
that Is, while an operation Is performed in the
units places of the column totallzer and the ac-
cumulator, all other places are locked against
operation.

When the flap 203 is turned, the arms 254 of
its members 255 act on the ends 251 of the three-
armed levers 250 which, as viewed from the right
and the front of the column totalizer | are ar-
ranged at the left of the fourth and elghth places
of the accumulator 2, and turn such levers clock-
wise about the shaft 101 against their springs
2587. In Fig. 5 only one of said levers 250 is illus-
trated. The teeth 260 of the levers 250 clear the
teeth of the driving wheels 262 and 278 at the
fifth and ninth places.

A short time before the three-armed levers 250
have completed their swinging movement, thelr
teeth 263, through the stay 264, turn the locking
frame 266 anti-clockwise about the shaft 2710
against ts springs 27i. The profiled rod 269 is
now retracted from the teeth 171, 231 etc. of the
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driving wheels 66, 232 etc. of the accumulator 2
wlth lts rib 288, and reieases the wheels.

As the locking wheel lever 240 of the units place
in the accumulator 2 moves clockwise about the
shaft 181, the Maltese wheel portion 285 of its
locking and tens transfer wheel 241 clears the
flange 246 of the driving wheel 236 of the comma
place, and its teeth 242 clear the teeth 243 of
the driving 244 in the units place. The
driving wheel 244 and its train 279, 280 and 6
are ready for the reception of a value.

When the locking wheel lever |4 of the units
place In the column totalizer 1 turns anti-~clock-
wise, Its fork 126 turns the allotted coupling arm
129 clockwise about the boss 130 of the spur gear
130, snd the wide couphng gear i34, as described
in section (3), connects the pair of transmission
wheels 132 and 133 alloited to the units place.

The value which has been introduced in the
units place of the column totalizer | is now with-
drawn by total taking, as described in section (5)
and, as the driving wheel 12 Is rotated in the
direction of the arrow 284, the train of gears
iit, 136, 130, 137, and the number roller 10 of
the units place rotate in directions 166 indi-
cated in Fig. 3 until one of the zero setting teeth
154 of the flange 151 engages the zero stop 57T.
In this position the number roller 10 of the units
place displays “0.”

When the spur gear 130 of the units place s
turned backwards in the direction of the arrow
155 In Fig. 3, the transmission wheel 132 is also
turned anti-clockwise, and the coupling wheel
134 which meshes with it is turned clockwise and
turns the other wheel 133 anti-clockwise. The
wheel 133, through its teeth turns the driving
wheel 244 of the accumulator in the direction of
the arrow 282. The driving wheel 244 now trans-
fers the total value on the corresponding number
wheel 6 through plnions 279 and 280 which num-
ber wheel turns in additive or clockwise direc-
tion and indicates the total withdrawn from the
column totallzer I.

The releasing finger {9 now relcases the lock-
ing lever 114 on the units place in the column
totallzer | and the lever returns into lts initial
position, as shown in Fig. 2. At the same time,
the nose 214 of the locking lever 114 releases
the nose 2715 at the lower end of the locking wheel

lever 248 at the units place in the accumulator 2 .

whose spring 218 returns It into its normal posi-
tion, Plg. 2, with its abutment bearing against
the screw 284 in the bar 198. The incline 258
of the returning locking wheel lever 240 releases
the flap 203, and by the cooperation of the arms
258 of the members 255 on the flap 203, and the
teeth 251 of the three-armed levers 230, the latter
become free to return into their normal positions,
Fig. 2 and their teeth 263 clear the stay 264 of
the locking frame 26% which is now returned into
fts normal positlon by the springs 21! turning it
clockwise about its shaft 218, and the rib 268 of
the rod 268 engapges between the teeth of the
driving wheels 66, 232 etc. and locks them, as
shown in Fig. 2.

The teeth 263 of the three-armed levers 258
are so positloned with respect to the stay 264
that the rib 268 of the rod 268 in the locking
frame 255 is already between the teeth 111, 231
etc. before the coupling gear 131 is moved clear
of the transmission wheels 132, 133 owing to the
return of the locking lever (14 In the units place
of the column totalizer (. This prevents over-
throwing of the train 244. 285, 278, 288 after
the throwing out of the coupling whecl 231.
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In the locking position of the frame 265, Fig.
2, the rib 268 of its rod 268 exactly allgns the
number rollers & displayed through the slot § in
Fig. 1.

When the flap 203 has returned into lts initial
position its inner side again engages the in-
clines 298, 202 and 220 of the levers 108, 240 and
11 In the places of the accumulator, and its
front edge 206 leaves the recess 21T in the lock-
Ing wheel lever 248 at the units place and re-
cedes from the edges 201 and 221 of the parts
208 and 222 of the locking and locking wheel
levers 189 and 17 at the other calculatlng places,
releasing the sald levers, as shown in Fig, 2.

When the ihree-armed levers 250 have re-
turned intp their normal positions as shown In
Fig. 2, their teeth 280 again engage between the
teeth of the driving wheels 262, etc.

When the locking wheel lever 240 at the units
place of the accumulator 2 has returned into Its
initial position Fig. 2, the teeth 242 of its locking
wheel 24] again come Into mesh with the teeth
243 of the driving wheel 244 of the units place
gnd its Maltese wheel 245 agaln endages the
flange 245 of the driving wheel 236 in the comma
place, and now all paris of the unit place In the
accumulator 2 have returned into the initial po-
sitlons, shown in Figs. 2 and 5.

When it is desired that when total taking from
the column totallzer 1 the value should be trans-
ferred to the accumulator 2 subtractively, the
handie 3 is thrown Into the position llustrated
in Fig. 4 to engage the train of gears 285 in the
accumulator 2 with the transmission gears 133
of the column totalizer |, In this case, the train
244, 2719 and 280 of the units place ts rotated
against the arrows 2082 in Pig. 3. The operation
need not be described.

(8) The tens transfer in the accumulator

The operations which are performed during a
tens transfer In the accumulator 2, are substan-
tially similar to the operations described with
respect tn the column totalizer | in section (4),
and will therefore not be described.

It should he noted, however, that a rotation
of the driving wheel 262 in the tens place In
combination, for instance, with a tens transfer
from the umits to the tens place in the accumu-
lator 2, and the corresponding rotation of the
mating transmission wheel 288 (Fig. 7) at the
tens place of the column tctalizer | does not
influence the tens calculating place In the column
totalizer since the not illustrated locking wheel

; lever of the tens place which corresponds the

lever 1t is not swung by the releasing finger 1§,
and the coupling egear of the tens place is not
coupled with the transmission wheels 287, 288
of the tens place, and the transmission gear 287
turns idly with respect to transmission gear 286.
In order to obtain an effective tens transfer in
the accumulator 2, it was necessary to provide
a pair of transmission wheels 44, 45 and 273, 289
ete. for each driving wheel 63, 232 ete.

(9) The additive introduction of a value into the
column totalizer and the additive trans-
fer lo the accumulator

When an accounting problem requires the ad-

; ditive introduction of a value into the column

totalizer | and an additive trans{er of this value
into (hic accumulater 2, the manipulating lever 3
1s moved into the pesition iliustrated in Fig. 16.
The gears 118, 233, 285 etc, in the accumulator
2 eagage with the transmission gears 45, 213 etc.
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in the column totalizer | in a manner which will
be describad in section 12. Since the operations
in the column totalizer | have already heen de-
scribed in section 3, this will not be repeated
here,

When the locking lever 114 of the units place
in the column totallzer § is swung, the parls 107,
129, 131, 67, 101 and &8 operated by it are moved
into the active position shown in Fig. 4. At the
same time, the nose 274 of the lever 118 acts on
the nose 275 of the locking wheel lever 248 al-
lotted to the units place of the accumulator 2,
so that the lever 240 together with the cooperat-
ing parts 203, 255, 250, frame 265, and locking
wheel 241 are moved into the positions shown in
Flg. 4.

When the maln driving wheel (11 of the units
place in the column totalizer | is rotated in the
direction of the arrow 13§ in Fig. 4, In conformity
with the value to be introduced the wheel trans-
ters the value {0 the corresponding number roller
10 through gears 136, 130 and 137T. The num-
ber roller is now rotated In the directlon of the
arrow i35 ard indicates the value. When the
spur gear 130 at the units place rotates in the
direction of the arrow 135, the transmission gear
132, and through the coupling gear 131, the
transmission gear 133, are rotated clockwise.
The rotation of the transmission gear 123 is
transmitted to the spur gear 28% of the units
place in the accumulator 2. The spur gear 285
rotates in the direction of the arrow 289 and ro-
tates the driving wheel 248 and the other train
279, 280 and 8 in the direction of the arrows 282
in conformity with the value to be introduced,
whereby this value Is transmitted positively to
the correspording number roller 6 at the units
place in the accumulator 2.

(10) The introduction of a value into the column
totalizer additively and the subtiractive irans-
fer to the accumulalor

If the accounting problem requires the additive
introduction of a value into the column totalizer
i and subtractive transfer to the accumulator 2,
the manipulating lever 3 is moved into the posi-
tion shown in Flg. 15 for connecting the driving
wheels 86, 232, 244, etc. In the accumulator 2 to
the transmission gears 43, 273 etc. of the column
totalizer 1, Figs. 3 and 7. When now the train
111, 136, 138, 131, 137, 10 for example of the col-
umn totalizer | is rotated in conformity with the
value to be introduced, in the direction 135 in Fig,
3, the transmission gear (33 which is rotated
anti-clockwise by 132 and i31, the driving wheel
244 which meshes with 133, and by the wheel 244,
the train 2719, 288 and 8 of the accumulator 2
are rotated agalnst the arrows 282 and the value
is subtractively transferred to the number roil-
er 6.

(11) The cancellation of the accumulstor

The cancellation of a value which has been
indicated by the number rolier § of the accumu-
lator 2, requlres backward transmission of this
value into the column totalizer | after this has
been set to zero by total taking.

The manipulation lever 3 is moved into the po-
sition in Fig, 15, whereby the driving wheels 68,
232, 243 etc. of the accumulator 2 are connected
to the transmission gears 45, 213 etc. of the col-
umn totalizer (.

For instance, if the number roller § of the units
place indicates the value “3” in the accumulator
2, this value “3” is cancelled as follows:

When the units place of the column totalizer
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1 has moved Into active position, the calculating
key for the value “3"—not shown—Iis depressed
for Introducing the value “3”, the units places
of the column totalizer | and of the accumulator
2 are unlocked by the levers 114 and 240, and the
train of gears 111, 136, 151, 130, 137 and 10 of the
unit place in the colurnn totalizer | s rotated in
additive direction three times, as shown by the
arrows I35 in Fig. 3, the spur gear 130 transmit-
ting the value “3” to the transmisslon gear 133
through 132 and 131. The transmission gear 133
now rotates clockwise and rotates the traln 244,
278, 280 and & at the units place in the accumu-
lator 2 for three units against the arrows 282,
‘When this rotation has been completed, the num-
ber roller 6 of the units place In the accumulator
2 agaln displays a “0”, while the number roller
10 of the units place In the column totalizer |
displays “3”. 'This wvalue “3” in the column
totalizer I 1s canceled by total taking In the col-
umn totalizer {, after the manipulating lever 3
has retumed the accumulator 2 into itz initial
position, as shown in Figs. 2 and 14.

(12) The arrangement of the coupling and lock-
ing means for the accumulator

A hegded screw 200, Figs. 14 to 17, Is Inserted 1n
the left-hand slde plate {4 of the column total-
izer { as the pivot for the left-hand arm 283 of
the manipulating lever 3, a bore 202 in the arm
belng seated on the shank 291 of the headed
screw 280, as shown in Fig. 17. A blade spring
295 is riveted to the arm 293 at 294 and its free
end supports a pin 298 sliding In a hole 297 in the
arm 293. The inner end of the pin 298 which pro-
Jects from the hole 297 in the arm 293 is hemi-
spherical for cooperation with three hemispheri-
cal depressions 298, 299, and 300 in the left-hand
side plate 160 of the accumulator 2, holding the
menipulating arm In onhe of the three positions.

The lower end of the arm 283 is made with a
camplate 301 whose front edge 302 15 curved. In
the normal position of the manipulating lever 3,
Figs. 2 and 14, the curved front edge 302 hears
below the end 179 of the pinion shaft 11T which
it will be remembered, 15 mounted to slide in the
arcuate slots 188 and (81 In the side plates of
the accumulator 2. ‘The pinion shaft 17T Is now
held against downward movement. At the lower
end of the front edge 302, a semicircular seat 304
is formed by the upper edge of a hook 303 In con-
tinuation of the front edge 302 which engages
below the end 179 of the shaft |77 when the
manipulating lever 3 is in the position shown in
Fig. 15. A slot 305 is made at the upper end of
the front edge 302 in which the end 179 15 free to
slide when the manipulating lever 3 is in the po-
sition shown in Flg. 16.

An angular cam slot 307 {s made In the rear
portion 306 of the camplate 301, and into this
projects a pin 388 secured in the left-hand side
plate 160 of the accumulator 2. In the position
according to Flg. 15, this pin is in the stralght
part 310 of the cam slot, and in the position illus-
trated in Fig. 186 it is in the curved part 309. By
the cooperation of the pin 308 and the cam slot
307, a definite position 15 given to the accumu-
lator 2 which swings about the shaft 19§ on the
column totalizer I, for all positions of the ma-
nipulating lever 3. A recesg 31f 1s made in the
lower edge of the angular slot 387 in its curved
portion 309. In the initial position of the ma-
nipulating lever 3, as shown in Flgs. 1, 14 and 17,
an abutment 312, projecting from the left-hand
side plate 160 of the accumulator 2 engages In
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the recess 31§, The abutment 312 is the lefi-
- hand end of a:locking rack 3#3, as best seen in
Fig. 18. The edge 3t4 of the abutment is curved
and, upon corresponding movement of the ma-
nipulating lever -3 can cooperate with the lower
edge 315 of the -curved part of the angular slot
307, or with a hook 318 at the side of the recess
i,

The leeking rack 313 Is guided in a slot in the
left-hand side plate 160 by its abutment 312, and
in a similar slot in the right hand side plate 159
by an extension 317. A spring 3818 which is at-
tached to a pin 319 in the rack 3!3 at one end,
and to & pin 320 in the side plate (80 at the other
pulls the rack in the directlon of the arrow 32i
and a lug 322 on the rack bears against the inner
slde of the plate 180 to define the normal position
of the rack. In this position, the ten teeth.323
of the rack engage between the teeth of the driv-
ing wheels 86, 232 etc. in the accumulator 2 and
prevent unintentional rotation.

The right-hand arm 324 of the manipulating
lever 3 is made exactly like the left-hand one 293,
but its cam slot is without the recess 311.

(13) The operation of the coupling and locking
means for total taking from the column total-
izer and additive transfer to the accumulator

For this operation, the manipulating lever 3 is
placed into the position shown in ¥igs, 3 and 15.
The arms 293 and 324 turn clockwise about their
headed screws 290. The pins 296, 325 leave the
depressions 298, 327 in the side plates 158 and
180, At first, the curved parts 309, 328 of the
camslots 307, 329 move idly past the pins 308, 330
but then thelr edges 331, 332 engage the pins and
the accumulator 2 is swung sbout the shaft 198
clockwise until the lugs (67 and 168 engage the
abutments 158 and 160. In this position, the
pins 296, 325 engage in the depressions 299, 334
in the side plates 159 and (60. In this position of
the accumulator, the teeth of the driving wheels
86, 232 etc. in the accumulator 2 engage with the
transmission gears 45, 273 etc, in the column to-
tallzer I. The ends 178 and 119 of the shaft 17T
are held at the upper ends of thelr arcuate slots
180 and 191 by the semicircular seats 304,

When the manipulating lever 3 is moved anti-
cloekwise into the position in Figs. 14 and 17, the
hook 316 of the arm 293 pushes the abutment 312
of the rack 3{3 arainst the arrow 321 in Fig. 18,
so that its teeth 313 clear the teeth of the driv-
ing wheels G, 232 etc. and a gap 337 in the rack
is presented to each row of the teeth of said driv-
ing wheels 66, 232 etc.
now free to rotete when a value is introduced.

When it is desired to uncouple the accumulator
2 from the column totalizer I, the manipulating
Irver 3 is returned into the position shown in
Figs. 2 and 14. First, the pins 296, 325 leave the
depressions 299, 334 in the side plates 159 and
160 and the edzes 338, 339 of the camslots 387,
328 in both arms engage the pins 308, 330 and re-
turn the accumulator 2 into its normal position
by swinging it anti-clockwise ahout the shaft 158
and the pins 308, 330 are now again in the curved
parts 309, 328 of the camslots 307, 328. At the
same time, the hook 316 of the arm 293 at the left
releases the rack 313 and the spring 318 again
forces the lueg 322 of the rack against the inner
side of the side plate 160. The teeth 323 of the
rack agaln lock the driving wheels 66, 232 etc,
through their teeth. The pins 296, 325 engage
in the depressions 298, 32T and the teeth of the
driving wheels 68, 232 etc. in the accumulator
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clear the transmission gears 45, 213 etc, of the

‘column totalizer I,

(14) The operation of the coupling and locking
means for total taking from the column total-
izer and subtractive transfer to the accumulator

For this operation, the manipulating handle 3
is moved into the positlon in Fig. 16. The pins
296, 325 leave the depressions 298, 327 and the
curved edges 302, 336 of both arms 283 and 324
clear the ends 178 and 79 of the shaft 17T, until
the upper edees 341 of the slots 305 act on the
shaft 177 whose ends 178 and 179 now descend in
the direction of the arrow 343 in Fig. 16. As the
shaft 177 descends the pinions 176, 233 etc. of the
individual places which are free to rotate on the
shaft, roll on the teeth of the driving wheels 66,
232 etc. and, when the manipulating lever 3 has
completed its stroke, mesh with the transmission
gears 45, 213 ete. In the column totalizer |.

As the manipulating handle 3 moves Into the
position in Fig. 16, the curved portion 308, 328
of the camslots 307, 329 slide idly past the pins
308, 330 in both side plates 159 and 160. The
hook 318 of the arm 293 pushes the rack 313
against the arrow 321 and its teeth 323 clear the
teeth of the driving wheels 66, 232 etc, The pins
296, 325 engage in the depression 300, 344 of the
side plates 159 and 160.

When the manf{pulating lever 3 is returned into
the normal position in PFig. 14, the edeges 345, 346
of the slots 308, 340 raise the shaft 17T against
th= arrow 343 so that its pinions 16, 233 etc. are
moved c¢lear of the transmission gears 45, 273
ete, rcll on the teeth of the driving wheel 66, 232
etc. and return into thelr normal positions. The
curved edges 302, 335 of the arms 293 and 324
again engage the ends 178 and 179 of the shaft
177 and hold it in its notmal position. The hook
315 of the le{t-hand arm 293 releases the rack 313
which. returning in the direction 321, locks the
driving wheels 66, 232 etc. The pins 296, 325 en-
pace in the depressions 298, 327 in the side plates
159 and 189.

If it is desired to transfer additively to the ac-
cumulater 2 a value additively introduced into
the column totalizer {, the manipulating lever 3
is moved into the position according to Figs. 4
and 16, and the operations which have been de-
scribed above for negative trahsfer are repeated.

On the other hand, if 1t is desired to transfer
subtractively to the accumulator 2 a value which
has been introduced additively into the column
totalizer I, the manipulating handie 3 15 moved
into the position shown in Figs. 3 and 15, and the
operations described in section 13 are performed.

(15) The suspension and securing means for the
double totalizer

The side plates 13 and 14 of the column total-
izer | are equipped with hooks 350 and 349, re-
spectively, as hest seen In Fig. 19, at thelr lower
rear ends which engage the lower edge 351 of the
dove-iailed rail 11, For suspending the eolumn

. totalizer | from the rail, the following arrange-

ment is provided.

A suspension bar 352 which is shown partly
broken away in Pig. 19, and has a hook-shaped
ridge 38T at its free end for engaging the upper
edge 358 of the rail 11, as shown on larger scale
in Fig. 2, is mounted to swing between the side
plates 13 and 14 of the column totallzer | by
means of trunnions 383 and 354 in holes 355 and
356 In the respective side plates 13 and (4.

For securing the column totallizer | against
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lateral displacement on the rail i1, a catch 35&
is mounted on the trunnton 353 and rigidly con-
nected to the suspension bar 352. The rear end
of the catch s forked, forming a hook 380 which
bears on the upper edge 358 of the rail Il and a
tooth 381 for engaging between the teeth of the
rack 347 to secure the column totalizer | against
lateral displacement. A pin 382 extends between
the bar 353 and the catch 339 on which 1s at-
tached a spring 384 whose lower end is secured
to a pin 883 in the right hand side plate 13. This
spring tends to turn the bar 253 clockwise, forcing
the ridge 357 of the bar and the hook 360 of the
catch 358 agailnst the upper edge 358 of the rall
i,

A cam 368, Fig. 20, at the lever edge of the
catch 359 Is provided for cooperation with a pin
387 of a locking arm 368 which extends through
an arcuate slot 388 In the right-hand side plate
13. The locking arm Is fulcrumed about & head-
ed screw 378 In the side plate I3 and its move-
ment is limited by the ends 371 and 312 of the
slot 369.

A lug 313 which extends upwardly from the
front end of the catch 3§59 is arranged for coop-
eration with a lug 315 of a bellcrank 374 which
is mounted to turn about the shaft 158. A tor-
slon spring 377 is wound about the shaft 168 and
its longer arm 378 engages In a recess 818 in the
transverse stay 163 of the accumulator 2, as best
seen In Fig. 2, This spring tends to turn the beli-
crank 376 anti-clockwise about the shaft 158 and
forces the lug 376 agalinst the lug 373 of the catch
358. The strength of the spring is just sufficient
for holding the two lugs engaged, but It cannot
turn the catch 359 anti-clockwise agalnst the
spring 364.

A tooth 382 on the bellcrank 376 is arranged
for cooperation with the flap 203, and a handle
383 on the bellcrank projects through a slot in
the cover plate 4 of the accumulator.

(I6} The operation of the suspension and
securing means

When It is desired to remove the double total-
izer from the rall 1{, the locking lever 368 is
turned clockwise from the locking position in
Fig. 21 into the unlecking position in Fig, 20 In
which the pin 367 is against the end 372 of the
slot 358. The pin now clears the lower edge 26%
of the catch 359. By means of the handle 384,
the bellerank 376 is now turned anti-clockwise
and its lug 375, through the lug 813 on whose
upper edege 374 it acts, turns the catch 359 and
the suspension bar 362 anti-clockwise ahout the
trunmions 353 and 354. The ridge 3571 of the
bar 352 and the hook 360 now clear the upper
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edge of the suspension rail I, and the tooth 361
of the catch 369 clears the rack 347, so that the
double totalizer can now he removed,

When the handle 384 is released, the bar 352,
the catch 359, and the hellcrank 376 are re-
turned Into their normal positions by the spring
364, and the tooth 382 of the hellcrank 376 turns
the flap 203 antl-clockwise about its trunnions
204 and its edge 305 is placed agalnst the edges
207, 221, 258 etc. of the levers 189, 17 etc, In the
totalizer 2, so that unintentional turning of the
wheels In the column totalizer | and the ac-
cumulator 2 is prevented.

(17) Placing the double {otalizer on the suspen-
slon rail

‘When it is desired to place the double totalizer
on the suspension rall il, the handle 384 is
pressed, the column totalizer | is placed on the
rall, and the handle is released. Spring 364 now
turns the bar 352 and the catch 359 clockwise,
the ridge 357 and the hook 360 again engage the
upper edge of the rall 11, and the tooth 881 re-
turns between the teeth of the rack 341. The
bellecrank 376 returns into the positlon shown in
Fig. 20. The locking arm 368 is now turned anti-
clockwise into its locking position, Fig. 21, In
which its pin 367 hears against the end 371 of
the slot 369. The pin 387 ralses the catch 359 hy
its cam 366 and the upper edge 3%8 of the rail
1] s firmly engaged by the ridge 351 and the
hook 380.

(18) A modification

It is not necessary that the totallzer 2 which
is preferably an accumulator, should be pivoted
to the column totalizer I, as has been described.
The totallzer or accumulator 2 may be arranged
independently on the suspension rail I1,

Or it might be arranged for vertical displace-
ment, and be coupled with one of a set of cross
totalizers 385 as shown In Flg. 22, The coupled
cross totalizer 885 now replaces the column to-
talizer | of the previously described system.

‘When the accumulator 2 has been placed in
position above the cross totallzer 385, this Is
moved along on {ts slide 386 by the idle totalizer
3817 in time with the accumulator 2.

Obvlously, in this case the headed screws 290
the manipulating lever 8 1s fulerumed ahout,
must be arranged on the accumulator 2, and not
at the cross totalizer 385. The accumulator
must, however, be able {0 occupy the positions
{{lustrated in Fies. 2to 4.

ROBERT ANSCHUTZ.
AUGUST MERZ,



