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19 Claims.

This invention relates to adding typewriters
commonly known as accounting or bookkeeping
machines and the like, but ‘more particularly to
the type of machine known as “Ellis,” set out and
described in Letters Patent of the United States
No. 1,197,276, issued to Malcolm Ellis, September
5, 1916; No. 1,203,863, also issued to Malcolm
Ellis, November 7, 1916; No. 1,536,757, issued May
5, 1925, to F. W. Bernau, and No. 1,819,084 granted
to Emil John Ens on August 18, 1931.

An object of this invention is to provide an
accounting machine of the Ellis type with multi-
ple interspersed totalizers of the ldteral shifting
type.

Another object of the present invention is to
provide means for selecting and controlling the
interspersed totalizers.

Still another object of the present invention is

.to supply novel means for shifting the inter-

spersed totalizers laterally, as distinguished from
the selecting mechanism mentioned above.

A further object is to furnish novel means for
engaging and disengaging the totfalizer wheels
with the actuators.

A still further object of this invention is to pro-
vide an improved carrying or transfer mechanism
for the interspersed totalizers, which occupies
little space.

Another object of this invention is to provide-

adjustable means on a traveling carriage for se-
lecting any one totalizer of either or both groups
of interspersed totalizers in any tabulated posi-
tion of said traveling carriage.

With these and incidental objects in view, the
invention consists of certain novel features of
construction and combinations of parts, the es-
sential elements of which are set forth in ap-
pended claims and a preferred form of embodi-

ment of which is hereinafter described with refer-

ence to the drawings which accompany and form
part of this specification.

Of said drawings: )

Fig. 1 is a plan view showing the keyboard ar-
rangement of the accounting machine which is
the subject of this invention.

Fig. 2 is a sectional view taken just in front of
an amount bank, showing the location of the
totalizer line, the actuating means for the total-
izer, the printing type, and the mechanism on the
traveling carriage for automatically selecting the
interspersed totalizers.

Fig. 3 is a fragmentary plan view of the plate
and frame assemblies which support the inter-
spersed totalizer mechanism. -

Fig. 4 is a detail view showing the means for
operating the totalizer selecting slide drive shaft.

(CL. 235—60)

Fig. 5 is an illustration showing in detail the
totalizer selecting slide and the mrechanism for
operating it from its drive shaft.

Fig. 6 is a fragmentary view as observed from

the front of the machine, showing the left hand

end of the upper interspersed totalizer line and .

the engaging and aligning mechanism therefor.

- Fig. 7 shows the righthand end of the upper in-
terspersed totalizer line and the transfer and en-
gaging mechanism therefor.

Fig. 8 is a side elevation taken from the left of
the machine, showing the lateral shifting inter-
spersed totalizer lines and the transfer engaging
and actuating means therefor.

Fig. 9 is a detail view showing the transfer
mechanism for one denominational unit.

Fig. 10 is a sectional view of the upper rear
totalizer, showing the transfer restoring mecha-
nism.

Fig. 11 is an end view showing in detail the
aligning means for the upper rear totalizer line.

Pig. 12 is a detail sectional view showing the
slide for positioning the upper rear totalizer line
laterally.

Fig. 13 is a sectional view of the upper rear
totalizer line illustrating the totalizer gears in
the act of engaging an actuating rack; and also
shows the transfer restoring mechanism.

Fig. 14 is a sectional view of the upper rear
totalizer, showing the transfer restoring bar fully
restored.

Figs. 15A and 15B constitute a side elevation
of the left side of the machine, taken just to the
left of the bank of selecting keys for the lower
rear totalizer line,

Fig. 15C is a section taken along line 15C—I15C
of Fig. 1, looking in the direction of the arrows
and shows the bank of selecting keys for the
upper rear totalizer.

Fig. 16 is a detail view showing the selecting
key mechanism for the first set of totalizer wheels
for the lower rear group and the slide mechanism
for positioning the totalizer line laterally.

Fig. 17 is a detail view of the totalizer latch
operating lever for the upper rear totalizer line.

Fig. 18 is a detail of the totalizer shifting slide
and its operating arm for the upper totalizer
line.

Fig. 18A is a detail of the totalizer shifting
slide associated with the upper rear totalizer
line. -

Fig. 19 is a detail of the totalizer engaging slide
and its operating mechanism for both upper and
lower rear lines during adding operations.

Fig, 20 is a detail of the totalizer engaging
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slide and its operating mechanism for both upper
and lower rear lines during total taking opera-
tions. . .

Fig. 21 is a view showing the non-add key and
its mechanism in detail.

Fig. 22 is a detail fllustration of the interlock
between the total and subtract keys for the front
totalizer lines.

Fig. 23 1s an illustration of the interlocks be-
tween the total keys for the front and rear total-
izer lines.

Fig. 24 is a view in perspective, showing the
method of locking the machine against opera-
tion until certain controls are operated.

Figs. 25A and 25B constitute a section along
line 25—285 of Fig. 1, looking in the direction of
the arrows and shows the control key bank for
the rear totalizer lines.

Figs. 26A and 26B constitute a section along
line 26—26 of Fig. 1, looking in the direction of
the arrows and shows the control bank of keys
for the subtracting totalizer, the controiling
mechanism for the front subtracting accumu-

lator, and the lateral shifting mechanism for the

rear interspersed totalizers. .

Fig. 27 is a.rear elevation of the machine, show-
ing the lateral shifting interspersed totalizers
and the means on the traveling carriage for se-
lecting them. :

Fig. 28 is an enlarged detail of two selecting

disks.
GENERAL DESCRIPTION

In the present-day business world where ac-
curate records are kept of all transactions relat-
ing to a particular business, it is necessary that
accounting machines used in such business be so
arranged that it is possible to add in a great
number of columns, subtract in a lesser number,
cross-add on many lines, obtain the correct totals
of such columns and lines, and often the final
result by the addition or subtraction of such sep-
arate totals. Also, it is desirable that it be possi-
ble to print the descriptions or designations of
items, columns, totals and results included in
such transactions as mentioned above.

1t is, therefore, the main object of this inven-
tion to supply a machine with which the above
results may be accomplished.

Described in general terms, the machine in
which the present invention is incorporated is
an accounting machine of the well-known Ellis

- type, consisting of an electrically-driven operating

55
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mechanism, a keyboard of conventional adding
machine ‘arrangement, a plurality of totalizers,
actuating means for said totalizers, and a printer
for recording the amount placed in the totalizers
and for printing the condition of the totalizers.

It desired, the machine may be equipped with
" the usual typewriter keyboard and type to be used

in conjunction with the adding machine printer
for entering descriptive matter opposite amounts,
etc., as stated above. This machine is also sup-
plied with a traveling carriage similar to those
used on typewriters, such carriage being arranged
to exercise control over the different functions of
the machine in the same manner as the control
keys.

The driving mechanism may consist of an
electric motor or other well known power means
(not shown), for operating the main rock shaft
from which all the mechanism of the machine
is operated.

The present machine has four totalizer lines
arranged vertically in pairs at the rear of the

2,055,708 °

machine. Each of the front lines carry a single

" totalizer only, while the two rear lines each carry

a plurality of totalizers. The two front totalizers
are of conventional Ellis construction with the
exception that it is possible to carry on subtract
operations in the lower front totalizer, while in
the past ouly the upper front totalizer has been
utilized as a subtract totalizer. Very little change
was necessary to arrange the lower front totalizer
or accumulator for subtracting operations, as the
parts composing this totallzer are substantially
duplicates of those in the upper, it being neces-
sary in most instances merely to invert the parts
for said upper subtracting totalizer to adapt them
for use in the lower totalizer. However, minor
changes and alterations have been made in cer-
tain parts of the machine that will be explained
as the necessity arises.

The two rear totalizer lines are of the lateral-
shifting interspersed type, such as illustrated and
described in Letters Patent of the United States
No. 1,242,170, issued October 9, 1917, to F. L. Fuller
and Patent No. 1,230,864, issued June 26, 1917,
to W. A. Chryst. Totalizers of this type are new
in application to accounting machines such as
disclosed in this application.

Each interspersed totalizer line has nine total-
izers or accumulators, each consisting of ten de-
nominational units. Mechanism has been de-
vised which permits the selection of the different
totalizers on the two rear totalizer lines either by
keys or by means of adjustable stops, suitably ar-
ranged on the traveling carriage.

The keyboard is composed of a plurality of
amount keys which position the accumulator ac-
tuating racks, and a plurality of control keys for
selecting and controlling the operation of the
different totalizers. In the instant case the Ellis
machine has been widened to accommodate three
additional rows of keys and connecting mecha-
nism for controlling the selection and functions
of the two new lines of interspersed totalizers.

In the pages that follow a detailed description
will be given of all the mechanism composing the
present invention. However, only so much of the
conventional Ellis mechanism has been shown
and described as is necessary to illustrate and ex-
plain this invention, and such mechanism will be
treated briefly, as the occasion demands.

DETAILED DESCRIPTION |
Operating mechanism
The mechanism of the machine proper is sup-

ported between two main frames 40 and 41, (Fig.
3), having attached thereto various auxiliary

‘plates, braces and cross-members for supporting

the mechanism constituting a part of the present
invention, all of which will be described as the
necessity demands.

The present machine is electrically operated
by motor in & similar manner to most machines of
this type, there being employed, therefor, a con-
stantly running motor (not shown) geared to a
driving member (not shown), which makes one
revolution for each operation of the machine.
Depression of & starting bar 42 (Fig. 1) causes a
clutch member 43 (Fig. 4) shown in dot and dash,
to be effectively coupled to the driving member.
The clutch member 43 is carried one complete
revolution to operate the machine before being
automatically disengaged from the driving mem-
ber, which movement also restores the starting
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this motor and drive is deemed unnecessary, as it
i{s of conventional design and well-known in the
art and shown in the United States Patent No.
1,136,165 issued to N. W. Perkins on April 20, 1915.

Again referring to Fig. 4, a drive link 44 has
its lower end pivoted on a crank pin 45 fast in
the clutch member 43. The upper end of said
link is pivoted to an arm 46 loose on a main shaft
41 journaled in the main supporting frames- 40
and 41, Fast on the shaft 41 is an arm 48 hav-
ing journaled therein a stud 49 with a large head,
which is notched to form a projection 50. At-
tached to the other end of -.the stud 49 in fixed
relation to the projection 50 is a latch member 51
having a hook 52 adapted to engage a stud 93 fast
in the machine frame 40. Another hook 54 on the
arm 51 is arranged to be engaged by a stud 55 fast
in the arm 46, A stud 56 fast in the machine
frame 40 is arranged to contact & projection 51
on the latch 51. ‘

The clutch 43 makes a complete revolution each
time the machine is operated, thus rocking the
arm 46 through an approximate angle of 15 de-
grees, the initial movement being clockwise. As
the arm 46 is carried upwardly the stud 55 moves
away from the outer end of the hook 54 and a
nose 59 on the arm
rocking the latch 51 counter-clockwise until the
hook 52 is disengaged from the stud 53 and the
hook 54 is latched over the stud 55. Thus the arm
48 is operatively connected to the arm 46 and is
rocked in unison therewith until the projection
§71 strikes the stud 56 near the end of the return
movement, thereby disengaging theé hook 54 from
the stud 55 and latching the hook 52 over the
stud 53. The arm 48 is the main actuator for
all the mechanism in the machine.

A roller 60 on the arm 46 extends through a
cam slot 6f in an arm 62 pivoted at 63 to the ma-
chine frame 40. A link 64 (Pigs. 4 and 5) pivot-
ally connects the arm 62 to an arm 65 secured to
a drive shaft 66 journaled on its right end in a
plate 67 secured to the machine frame 40 (Fig. 3)
and on its left end in another plate 68 secured to
the frame 41. Fast on the shaft 66 is an arm 69
(Figs. 5 and 26A) pifurcated to embrace a stud
70 in an arm Ti secured to a shait 12 pivoted
between the plate 68 and a plate 13. Also fast
on the shaft 12 is another arm 14 having a stud
15 therein adapted to extend into a vertical slot
16 in a totalizer selecting slide 17 slidably mount-
ed on the plate 73 by a pair of shouldered studs
18 and 19 extending through lateral slots 80 and
81 in the slide TT and secured in the plate 13.

The cam slot 61 in the arm §2 is so arranged
that the initial movement of the arm 46 will rock
the arm 62 its full counter-clockwise movement
pbefore the nose 59 contacts the projection 50.
Thus the slide 11 through the connecting mech-
anism explained above makes its complete move-
ment from right to 1eft before the arm 48 re-
ceives any movement whatever. Likewise on the
return movement of the arm 46 the arm 48 will
be locked in its home position before the slide 11
i{s returned to its position of rest by the con-
tinued movement of the arm 46. The working
of the slide 11 will be explained later in this
specification.

Keyboard

As before stated, the keyboard of the regular

Ellis machine has been widened in this instance
to accommodate three additional rows of control
keys for the interspersed totalizers, otherwise the
keyboard is of conventional Ellis arrangement.

46 engages the projection 50 -

3

In the present machine there are ten rows of
amount keys, two rows of control keys and two
rows of selecting keys for the interspersed total-
izers. The amount keys 82 (Figs. 1 and 2) are
similar to those used on most machines of this
type, and are known as flexible keys, arranged so
that after one key in a denominational group is
depressed, the depression of another key in that
group releases the depressed key, and so omn.
For each row of amount keys there is an actu-
ator rack 83 (Figs.2 and 7) and a reducing arm
84. The rack 83 has a slot 85 which embraces a
stud 86 fast in the reducing arm 84, which is
coupled by a spring 87 to a leading frame 88
secured to a shaft 89 which is rocked each time
the machine is operated by a roller 90 (Fig. 4
carried by the arm 48, engaging a cam slot in an
arm (not shown) fast on the shaft 89, the first
movement being clockwise, as viewed in Fig. 2.

The depression of an amount key 82 releases
the rack 83 so that its reducing arm 84 is free to
follow the leading frame 88 until the rearward
movement of the rack and releasing arm is ar-
rested by one of a series of steps 9| on the rack
83 contacting a square stud 82 in the depressed
key, to position the rack 83 in accordance with
the depressed key. An arm 93 on the reducing
arm 84 is pivotally connected by a link 94 to a
printing segment 95 so that in adding operations
the rearward movement of the rack 83 positions
the printing segment 95 in accordance with the
amount key depressed. This printing segment is
subsequently released to contact first an inking
ribbon (not shown), and then paper wound
around the platen roll 96 rotatably mounted in
a traveling carriage 97, to print on said paper the
value of the depressed amount key. There is one
such printing segment 95 for each row of amount
keys in the machine.

In adding operations, when the rack 83 reaches
the end of its rearward movement the selected
totalizer is carried into mesh with one of the
four sets of teeth on said rack, to be actuated by
the return movement of the rack 83.

To the left of the amount keys is a row of
control keys 88, which exercise control over the
two forward totalizers No. 1 and No. 2 in the usu-
al manner to condition these totalizers for add-
ing, subtracting, total and sub-total-taking and
repeat operations. A “non-add” key is arranged
to disable all four totalizers to prevent them
meshing with the actuator racks, thereby con-
trolling the non-add feature in all totalizer lines.
An “error” key releases all depressed amount
keys. The second row of control keys contains
a total key {01 and a sub-total key {02 for the
upper rear totalizer line No. 3, and a total key
103 and a sub-total key 104 for the lower rear
totalizer line No. 4. The manner in which these
keys operate to condition the interspersed total-
izers for total and sub-total-taking operations
will be treated in detail hereafter. A release key
105 is arranged to release all depressed control
keys and the selecting keys for the interspersed
totalizers. -

At the extreme left of the keyboard are two
rows of keys 106 and 107 (Fig. ). The keys 106
are selecting keys for the totalizers on the upper
rear interspersed totalizer line No. 3 and the keys
107 are selecting keys for the totalizers on the
lower rear interspersed totalizer line No. 4, The
manner in which these keys select the different
totalizers will be hereinaiter explained,
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‘Totalizers

As stated above, the machine illustrated has
four totalizer lines, their position in relation to
the rest of the machine being well shown in Fig.
2. For convenience, the different totalizer lines
will be numbered in the same manner as has
heretofore been the custom. The upper front
totalizer line will be called No. 1, the lower front
line No. 2, the upper rear line No. 3, and the low-
er rear line No. 4. '

As previously explained, the totalizer lines Nos.
1 and 2 are of conventional Ellis construction,
with the exception that in the present.machine
the lower or No. 2 totalizer has been arranged for
subtracting operations, making both the lines
Nos. 1 and 2 subtracting totalizers. Further ex-
planation of these two totalizers is deemed un-
necessary as reference may be had to the patents
referred to at the beginning of this specification
for a complete description thereof.

The Nos. 3 and 4 totalizer lines are of the inter-

spersed type mentioned previously in this speci-
fication and as they are substantially identical
1t is thought that a detailed description of the
No. 3 totalizer line will be sufficient. The No. 3
and No. 4 totalizer lines are mounted in a frame
formed by two end plates 111 and (12 (Figs. 3,6,
7 and 25A) connected by a channel {13. The
frame thus formed is supported by the main ma-~
chine frames 40 and 41 by being attached to the
plates 67, 68 and 73. Passing through vertical
slots in the plates {11 and (12 and guided thereby,
isa shaft 114. Slidably mounted on the shaft {14
is a sleeve 116 having loosely mounted thereon
nine sets of totalizer gedars or wheels 17 arranged
to rotate independently, each set consisting of
ten denominational units constituting one total-
izer. :
Each totalizer gear {17 has twenty teeth, adapt-
ed to cooperate with teeth on the extended ends
of the actuator racks 83. Eighteen of these gear
teeth are cut short, the two remaining long teeth
being diametrically opposed to properly trip the
carrying mechanism each time ten is accumu-
lated on a gear wheel, and also serve to stop the
gear wheels at zero in total and sub-total oper-
ations. T

To prevent the multiplication of lost motion
every ninth totalizer wheel 117 is counterbored
to receive and retain a halved washer (18 (Figs.
6 and 7) composed of two equal parts inserted
in grooves in the sleeve (16. On the left end of
the sleeve 116 is a series of beveled aligning disks
119 (Figs. 6 and 11) properly spaced so that the
distance between adjoining disks is the same as
that of contiguous totalizer wheels 117. Mount-
ed on a rack supporting bar 120 is a pair of sta-
tionary alighing members 121 arranged to coop-
erate with the aligning discs 119 to hold the se-
lected set of totalizer gears in alignment with
the actuator racks during the time that said gears
are meshed wih said racks. Mounted on the
sleeve (16 to the left of the aligning disks is a
totalizer shifting arm 122 (Figs. 6, 12 and 26A)
carrying a roller {24. The arm 122 is flatted on
its lower edge to receive another roller (25. The
left end of the sleeve (6 is threaded to receive
a nut 126 which clamps the arm 122, the aligning
disks 119, and suitable spacing washers against
the left hand halved washer 118.

Loosely mounted on the shaft |14 by means of
two recessed hubs 127 and 128 (Figs. 6 and 7) are
a pair of plates 129 and 130 connected to form
a totalizer engaging frame by an angle bar 131

" plates {1 and (2.

2,085,708

having therein a horizontal slot engaged by the
Toll 124 on the arm 122 to prevent rotation of
the shifting arm 122. An upturned edge of the
angle bar (31 is shaped to form a lining bar 132
(Fig. 8) adapted to engage the totalizer gears to
prevent their rotation when not in position to
be meshed with the actuator racks 83. The angle
bar 13 and its upturned edge 132 are slotted at
proper intervals (Fig. 6) to clear the racks 83 and
permit the gears (171 in line with said actuator
racks to mesh therewith. ‘

- A slide 133 (Figs. 6, 12, 18 and 26A) is mounted

in the bar 131 to slide horizontally at right angles

10

to the sleeve 116. An angular cam slot 134 in -

sald slide 133 embraces the roller 125 on the shift-
ing arm 122. The depression of one of the se-
lecting keys 106 (Figs. 1 and 15B) or the setting
of a stop on the traveling carriage positions the
slide (33, in a manner to be later described, to
shift the sleeve 186 laterally, to select the wheels
of the totalizer corresponding to said depressed
key or said carriage stop.

Totalizer engaging mechanism

In machines of this type the usual totalizer
gear wheels are normally out of mesh with the
actuator racks, which also holds true in the case
of the two sets of interspersed totalizers incor-
porated in the present machine, It is therefore
necessary to provide mechanism for engaging the
selected interspersed totalizers with the actu-
ators for the purpose of operating said totalizers.
Such mechanism will now be explained:

A carrying frame composed of a pair of plates
136 and (36 (Figs. 6, 7 and 13) connected by an
angle bar (37 is arranged to straddle the engag-
ing frame formed by the plates 129, 130 and the
formed bar 131. The plates 135 and 135 are bi-
furcated to embrace the recessed portions of the
hubs 127 and 128. The upper ends of the plates
138 and 136 each have an ear 140 and 41 re-
spectively, formed thereon at rignt angles there-
to, and adapted to cooperate with slots (42 and
143 in the stationary end plates 111 and (2.
Thus the carrying frame is arranged to slide ver-
tically independent of the shaft |14 and the mech-
anism assembled thereon. Secured to the plates
138 and 136 are blocks 144 and 145 (Figs. 6, 10
and 14), arranged to cooperate with slots (46 and
147 in the plates 129 and 130 to maintain the
totalizer engaging frame in a vertical position.

‘Secured to the shaft |14 is a pair of shouldered
hubs (50 and (51 (Figs. 6, 7, 10, 13, 14 and 254)
and carrying arms 152 and 153 respectively. The
arm (52 has mounted on opposite sides .thereof
rollers 154 and 155. The arm 153 likewise has
mounted thereon rollers {56 and 157. ‘The roll-
ers 154 and 156 are adapted to cooperate with
symmetrical cam slots {60 and 16! in the end
The rollers 158 and 157 are
embraced by a pair of symmetrical cam slots 162
and 163 in the totalizer carrying frame plates
135 and 136. The shouldered hubs 150 and 151
extend through vertical slots in the end plates
111 and (12 in order that the shaft (4 may be
free to slide vertically, the shoulders on said hubs
serving to locate the shaft |14 between the Dlates
{11 and 12, -

Fast on the left end of the shaft 471 (Fig. 26B)
is a driving plate 164 connected by a square stud
165 to an auxiliary driving plate 166 (Figs. 19, 20
and 25B) loose on the shaft 41 and having an
arcuate surface 167 undercut in such a manner
as to form two shoulders 168 and 169. Pivoted
on the lefthand side of the driving plate 166 (Fig.
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19) on a stud 178 is a flying lever {10 having an
ear 171 bent to extend over the arcuate edge (67
and in the path of the shoulders 168 and (69.
A link 172 pivotally connects the lever 170 to an
arm {13 pivoted on a stud {14 fast in the sup-
porting plate 68. The arm {13 is slotted to em-
brace @ stud 115 fast in an adding slide 116
slidably mounted upon grooved pins 117 and {80
secured in the plate 13. A spring-coupled detent
81 is pivoted between the slide 176 and a sta-
tionary stud 182 fast in the plate 13, and func-
tions in the usual manner to retain the slide 116
in either of its extreme positions.

Secured in the slide [76 are studs 183 and 184.
The stud 183 is adapted to be engaged by a
notch 185 (Fig. 25A) in a latch 186 pivoted on
an arm 181 of a two-armed lever 190 fast on the

shaft 114. Another spring detent 191 is pivoted-
‘between an arm 192 of the lever 190 and a sta-

tionary stud in the plate T3 to retain the lever
180 at the termination of its throw in either di-
rection. A link 193 pivotally connects the latch
186 to an arm (84 of a totalizer control lever
195 pivoted on a stud 196 secured in the plate 13.
A hairpin shaped spring 197 is coiled around 2
stud 200 in the arm 194, its two ends straddling
a stud 201 in the arm 194 and a stud 202 in the
plate 13 to retain the latch 186 in its normal
position, as shown in Fig. 25A.

A spring 208 is tensioned to counteract the
action of the hairpin spring sufficiently to enable
the latch 186 to be hooked over the stud 183 with-
out excessive strain. The depression of one of
the keys 106 (Fig. 1) or the setting of a stop
on the traveling carriage rocks the lever 195 (Pig.
95A) counter-clockwise in a manner to be later
described, to hook the latch 186 over the stud 183.

The rocking of the shaft 41 (Figs. 19 and 26B)
by mechanism heretofore explained, causes the
driving plates 164 and 166 to rock in unison there-
with, first in a clockwise direction. As the plate
{66 is rocked clockwise, the flying lever 170 turns
on its pivot stud 1718 until the shoulder 1869
contacts the ear (71, causing the lever {10 and
the plate 166 to continue the clockwise movement
as a unit. This through fhe link 172 and the
arm 173 moves the slide 176 (Fig. 19) from its
normal rear position (lefthand Fig. 19) to its
front position (righthand. Fig. 19) where it is re-
tained by the detent 18( until, near the termi-
nation of the return or clockwise movement of
the plate 166, the shoulder 168 engages the ear
{11 to rock the arm {13, thereby returning the
slide 176 to its home or lefthand position.

The lever 190 (Fig. 25A) being latched to the
slide 116, as explained above, the movement of
the slide 1716 to the right rocks the shaft (14
and the arms 152 and 53 counter-clockwise,
causing the rollers {54 and 156 to follow the cam
slots 160 and 161 in the stationary plates {11
and 112, to move the totalizer gear wheels (1T
into mesh with the actuator racks 83 after the
racks have finished their movement to the rear
of the machine, so that when the racks 83 are
returned to their home positions the totalizer
gear wheels will be actuated in accordance with
the amount keys depressed.

Totalizer selecting mechanism

1t is obvicus that only one of the interspersed
totalizers on a line can be actuated at one time,
there being only one set of totalizer actuators.
Therefore means is provided for selecting the
different totalizers.

Selection of a particular totalizer may be ac-

5

complished in two ways; first by the depression
of one of the totalizer selecting keys 106 or 101;
second, by means of adjustable stops, suitably
arranged on the traveling carriage.

An order plate 204 (Fig, 15B) carries the row
of keys 106 which are selecting keys for the No. 3
interspersed totalizers, there being one key for
each of the nine accumulators or totalizers on
the No. 3 line. Likewise an order plate 205 (Fig.
15C) supports the row of keys 107 for selecting
the different totalizers on the No. 4 line.

As the different totalizers are selected in a sim-
i'ar manner a description of the selection of one
totalizer on the No. 3 totalizer line will be suf-
ficient. For example, the “9” key for theé No. 3
totalizer line has a notch 206 adapted to receive
a lug 207 bent at right angles to a latch 210
pivoted on a stud 2{! in the order plate 204. A
spring 209 is tensioned to pull the latch 210 in
a clockwise direction to normally hold the lug
207 against the left edge of the “nine” key 106.
The latch 210 is connected to a lever 212 (Fig.
15A) by a link 213 pivoted on one end to the
Jatch 210, said link having a slot 214 in its rear
end through which extends a stud 215 fast in the
lever 212. There is one such latch 210, link 213,
and lever 212, for each of the nine totalizers on
each of the totalizer lines Nos. 3 and 4.

The lever 212 Is pivoted on a stud 217 secured
in the rigid plate 13, and has an arm 220, the
end of which is bent to form a finger 221, (Figs.
15A, 16 and 27) adapted to cooperate with bent-
over lugs 222 on a hanging bar 223 the upper
end of which is slotted to form a prong 224, The
prong 224 is bent to form a guide and receptacle
for a hanging bar lever 225 pivoted on a stud
226 secured in a supporting bar 221. A pin 230
(Fig. 27) in the lever 225 extends through the
slot formed by the prong 228 to maintain the
link 223 and lever 225 in proper relationship. A
spring 231 (Fig. 16) is tensioned to form a flex-
ible connection.between the lever 225 and the
link 223.

The lower end of the link 223 is pivotally con-
nected to a stop pawl 232 pivoted in a slot of a
multi-slotted block 233 secured to the plate 13.
There is one such lever 225, link 223, and stop
pawl 232, for each accumulator on the No. 3
line. The left ends of the levers 225 (as viewed
in Fig. 27) are shaped to form vertical extensions
234 which extend through a series of slots in a
guide plate 235 (Fig. 3) secured to the bar 221.
Spaced alternately between the levers 225 and
pivoted on the stud 226 is a plurality of hanging
bar levers 236, one for each totalizer on the
No. 4 totalizer line. Each lever 236 has an ex-
tension 237 which projects through the same
slot in the guide plate 235 as each alternate lever
295. The levers 236 are lengthened so that the
extension 237 will enter the slot to the left (as
viewed in Fig. 27) of the extensions 234 to pre-
vent interference. The levers 236 are connected
by links to a series of stop pawls for the lower
totalizer line No. 4, which operates to select the
different totalizers on the No. 4 line in a manner
identical to the mechanism for the No. 3 total-
izer, which will be explained in detail hereafter.

Totalizer selecting by traveling carriage

Secured on opposite ends on the traveling car-
riage 97 is a pair of brackets 239 (Fig. 2) (only
one here shown), having pivoted thereto at 240
a pair of plates 241, (one only iltustrated), sup-
ported by rods 242 and 243 fo form a pivoting
frame. When the pivoting frame thus formed
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is in its lowered position the rod 242 rests in
notches in the ends of the brackets 239. Mount-
ed in each plate 241 is g spring plunger 244
which locks the frame in its down position by
contacting the lower edge of the bracket 240.
The spring plunger 244 also prevents the frame
falling when in the up position by contacting
the upper edge of the bracket 239,

Mounted on the rod 243 is g plurality of bolts
245 each having a totalizer selecting disk 246
(Figs. 2 and 27) properly located thereon by
means of a serles of spacing washers 247 and
firmly held in place by a knurled nut 250 which
clamps the entire bolt assembly against a ver-
tical flatted portion of the rod 243. As many
bolt assemblies as necessary may be spaced as
required along the rod 243. The disk 246 may
also be positioned laterally to select any desired
totalizer. This selecting mechanism is used in
conjunction with the regular tabulating stop
mechanism, a description of which may be ob-
tained from the patents referred to at the begin-
ning of this specification. The tabulating stops
are so arranged as to stop the traveling carriage
in its lateral travel in a position where one of
the disks 248 will be directly over the extended
end of one of the hanging bar levers 228 or 236
(Fig. 27) to rock said lever counter-clockwise to
select the desired totalizer in a manner to be
hereinafter described. ’

Special selecting disks are provided for use
when it is desired to simultaneously select a to-
talizer on each of the lines Nos. 3 and 4. A bolt
251 is flatted to receive and hold stationary a
disk 282 fiatted on its lower edge to contact and
simultaneously rock the levers 225 and 236 when
their extended ends 234 and 237 are in align-
ment; that is, when they extend through the
same slot in the guide plate 235. When the ex-
tended ends of the levers 22§ and 236 are not in
alignment, that is, when they extend through
different slots in the guide plate 235, a pair of
disks 253 and 254 (Fig. 28) are provided, having
holes that fit the flatted bolts 251, and like the
disks 252 are flatted on their lower edges. The
disk 253 has an angular cut on its right side
which forms an angle of 135 degrees with the
lower flatted surface. This angular cut reduces
the lower flatted surface to a8 degree where it
will contact one only of the extensions 234 or
237 at a time. The disk 254 has a similar an-
gular cut on its left side. ‘The disks 253 and 254
may be spaced on the bolt 25§ by use of the
washers 247 to select any desired totalizer on
each line Nos. 3 and 4, when the traveling car-
riage is tabulated to a position where the disks
253 will contact one of the extensions 287 and
the disk 254 one of the extensions 234,

The reason for having the frame that sup-
ports the rod 243 and the totalizer disk bolt as-
sembly pivotally mounted on the traveling car-
riage is in order that this frame may be raised
to a position where the selecting disk bolt as-
semblies will not interfere with other mechanism
of the machine when the traveling carriage is
being removed therefrom. :

Auziliary slides

A palr of auxiliary slides 255 and 256 (Figs.
15A and 16) are slidably mounted on the select-
Ing slide 17 by means of a pair of headed studs
257 fast in the slide 77 extending through hori-
zontal slots in the auxiliary slides and by lugs
260 on each end of said auxillary slide, bent to
embrace the slide 71. The upper auxiliary slide
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255 has a block 261 secured thereto, and the
lower auxiliary slide 256 has g projection 262,
Both, the block 261 and the projection 262 are
adapted to contact their respective stop pawls
232 when the latter are positioned by the depres-
sion of keys 106 and (07 or the hanging bar
levers 226 and 236. A pair of springs 263 one
for each auxiliary slide, are tensioned to hold
the slides against a stop stud 264 secured in the
left end of the selecting slide 11. Each auxiliary
slide has a notch 265, which embraces a stud
266 in an arm 267 secured to a shaft 210, jour-
naled in the plates.68 and 13. Fast on the shaft
210 (PFigs. 18 and 26A) is an arm 271 with a
stud 272 adapted to cooperate with a notch 2713
formed by bending the right end of the totalizer
selecting slide §33.

The depression of the “9” key 106 (Figs. 15A
and B) moves the recess 206 opposite the lug
201. 'The spring 208 forces the lug 207 into
the recess 206 to retain the key in its depressed
position and to rock the latch 210 clockwise,
which through the link 213 rocks the lever 2(2
clockwise to lift the hanging bar 223 (Figs. 16
and 27) to rock the slide stop pawl 232 clock-
wise. Likewise the proper arranging of a tabu-
lating stop will cause the carriage to stop in a
position where a totalizer selecting disk 246 will
contact the extension 234 to rock the lever 225
counter-clockwise to lift the link 233 thereby
rocking the stop pawl 232 clockwise. When a
totalizer is selected by means of the traveling

carriage, as explained above, the lifting of the-

link 223 rocks the lever 212 (Fig. 15A) clock-
wise, independent of the link 21 3, the stud 215
moving freely in the slot 214.

Pivoted on the stud 217 (Figs. 154, 16 and 17)
is an arm 27% having therein a stud 276 held by
& spring 217 against a projection 280 on a lever
281, also free on the stud 211. Fast in the lever
281 is a stud 282 which extends across the arms
220 of the levers 212, resting upon horizontal sur-
faces 283 on the upper edges of said arms 220.
The rocking of the lever 212 clockwise, either
by depressing a key 106 or by means of the select-
ing disks on the traveling carriage, through the
stud 282 rocks the lever 281 and the arm 215
clockwise as a unit unless the arm 275 meets
with sufficient resistance to overcome the ten-
sion of the spring 271. The stud 276 (Fig. 25A)
is adapted to engage o projection 284 of the lever
195 to rock said lever counter-clockwise to en-
gage the notch 185 in the latch 186 with the
stud 183.

As previously explained, initial movement of
the slide M (Figs. 5, 15A and 16) is toward the
rear of the machine. The auxiliary slide 255
under the tension of the spring 263 moves as g
unit with the slide 71, carrying therewith the
arms 267 to rock the shaft 270 clockwise. The
rocking of the shaft 270 clockwise through the
arm 27( (Fig. 26A) moves the totalizer select-
ing slide 133 toward the rear of the machine,
The diagonal slot 134 in the slide 133 co-operat-
ing with the roller 125 causes the sleeve 116,
which carries the totalizer wheels 11T to slide
on the shaft {14 to the right, as viewed in Figs.
6 and 1.

As heretofore explained the depression of the
“9” key 106 or the proper setting of a selecting
disk 248 rocks the stop paw! 232 (Fig. 27) clock-
wise to.a position where the end of said pawl
is In the path of the block 26( on the auxiliary
slide 265. The auxiliary slide and connected
mechanism continues to move with the slide 17
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unti] the block 264 contacts the pawl 232, stop-
ping the auxiliary slide 255 in a position where
the wheels of the totalizer corresponding to the
«g* key are located directly above the actuator
racks 83. The slide T1. continues its rearward
movement uninterrupted, flexing the spring 263.

Transfer mechanism

A transfer or carrying mechanism has been
devised for the interspersed totalizers that is
strong and reliable, yet occupies little space. In
the following description this' transfer mecha-
nism will be treated in detail.

Supported between the carrying frame plates
128 and 130 (Figs. 6 to 10) and by a series of
brackets 285, carried by the angle bar 137 is a
transfer sector shaft 286 and a stop rod 281.
L.oose on the shaft 286 is a plurality of two-
toothed transfer sectors 290, one for each de-
nominational group of totalizer gear wheels, and
so spaced as to be in alignment with the actuator
racks 83. The sectors 290 are notched to fit
over the stop rods 281, the notches having suffi-
cient’ clearance to permit the sectors to rotate
the equivalent of one tooth space. - A portion
of the sector 290 is bent to form an ear 291
arranged to extend through angular slots 292
in a plurality of latch plates 293 pivoted on the
shaft 286. A spiral tersion spring 294 is ten-
sioned between each latch plate 293 and sector
290 to hold the latter in its normal position
against the stop rod 281, as shown in Fig. 9.

The latch plate 293 has an ear 295 bent there-
on, arranged to cooperate with a shoulder 296
on @ latch pawl 297 pivoted on the bracket 285
and having fast therein a stud 300 adapted to
cooperate with an open-ended slot in a trip pawl
301 pivoted on a bracket 302 secured-to the angle
bar 131 of the engaging frame. There is a latch
pawl 297 and a trip pawl 301 for each denomina-
tion of the totalizer. One set of pawls functions
with the selected totalizer only. A spring 303
is tensioned hetween the latch plate 293 and the
trip pawl 301 to urge the latch plate clockwise
and the trip pawl counter-clockwise to normally
hold the ear 295 and the shoulder 296 of the
latch pawl 297 in contact with each other. The
trip pawl 301 has on its lower end a nose adapted
to be engaged by one of the two long teeth on
the totalizer gears |17 for a purpose to be de-
scribed later.

Pivotally mounted on the shaft 286 ‘by a pair
of brackets 395 and 306 (Figs. 6 and 7) is a trans-
fer restoring bar 307 whose lower edge is ar-
ranged to cocperate with a projection 310 (Figs.
8 and 9) on the latch plate 293 to restore the
latches to their normal positions, as shown in
Fig. 8, at the beginning of each operation of the
machine in a manner to be fully explained later.
The brackets 305 and 306 have mounted thereon
2 pair of rollers 311 and 312 (Figs. 6, 7 and 10
adapted to be engaged by a pair of hooked levers
314 and 315 pivoted respectively on a pair of
arms 316 and 317 pivoted cn the stationary plates
{11 and 112, Each lever 314 and 315 has a
spring 320 tensioned to hold said levers in con-
tact with the rollers 31{ and 312. The arms 316
and 317 have mounted thereon rollers 322 and
323, which cooperate with cam surfaces on the
lower edges of the arms 152 and i53 to restore
all tripped latch pawls 291 in a manner to be
later described.

Pivoted on the plates {35 and 13§ of the car-
rying frames is a pair of pawls 324 and 325 (Figs.

5 6, 7, 10 and 14) having fast therein two studs
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326 and 327 that extend through openings in
the plates 135 and 136 into the path of the arms
152 and 153. The ends of the pawis 324 and 325
are arranged to cooperate with a series of steps
cut on a pair of arms 330 and 331 secured to
the brackets 305 and 306 respectively. A spring
328 (Fig. 14) urges the transfer restoring bar
assembly counter-clockwise to hold the steps on
the arms 330 and 33! in contact with the ends
of the pawls 324 and 325. Each pawl 324 and
325 has attached thereto a spring 332 tensioned
to hold said pawls in contact with the stepped
surfaces of the arms 330 and 331,

Tig. 10 well shows the transfer restoring mech-

.-gnism in its home or normal position. As previ-

ously stated, in adding operations the actuator
racks 83 make their initial rearward movement
to first be properly set by the depressed amount
keys. The initial rocking of the shaft 114 coun-
terclockwise causes the rolls 154 and 156 on the
engaging arms 152 and 163 to follow the cam
slots 160 and {61 in the stationary plates 11 and
112, to slide the engaging frame downward, there-
by engaging the totalizer gear wheels with the
actuator racks after said racks have finished
their rearward movement as shown in Fig. 9.
The rolls 155 and (51 (Figs. 6, 7, 13 and 14)
cooperate with the cam slots in the carrying
frame plates 135 and 136 to cause the carrying
frame to descend in unison with the engaging
frame until the gear wheels are meshed with the
actuator racks (Fig. 9), after which the carrying
frames, by means of the aforementioned rolls and
cam slots is raised to its normal position (Figs.
9 and 14) to disengage the carrying sectors 293
from the totalizer gears to enable the totalizer
gears to be actuated and the carrying sectors
reset.

The meshing of the totalizer gears with the
racks and the disengaging of the carrying sec-
tors therewith occupy about one-half the coun-
ter-clockwise movement of the arms 152 and 153.
The continued counter-clockwise movement of
said arms 152 and 153 causes the cam surfaces
thereon to coact with rollers 322 and 323 to
rock the arms 316 and 311 counter-clockwise,
causing the hook levers 314 and 315, acting on
the rolls 311 and 312, to rock the restoring bar
307 and parts connected thereto counter-clock-
wise. This restores all trip latch plates 293 to
the position shown in Fig. 8, and causes the re-
storing bar to be latched in the down position
by the pawls 324 and 325 (Fig. 14) engaging a
pair of steps 333 and 334 on the arms 339 and
331, respectively. The final counter-clockwise
movement of the arms 316 and 317 causes the
rounded ends of arms 335 on the levers 314 and
316 to contact the rack supporting bar {20 where-
upon said levers turn on their pivots and disen-
gage their hooks from the rolls 311 and 312 thus
stopping the downward movement of the restor-
ing bar assembly. )

While the selected totalizer gears are thus in
mesh with the actuator racks said racks are re-
turned toward the front of the machine to actu-
ate the totalizer gears in accordance with the
amount keys depressed. The trip pawls 381
(Figs. 8 and 9), being pivoted on the totalizer en-
gaging frame, maintain .a fixed relation to the
gears [11, the studs 300 in the pawls 287 sliding
in the vertical slots in said trip rawls when the
carrying frame moves contrary to or independent
of the engaging frame.

Referring to Figs. 8 and 9, the totalizer gear
wheels on line No. 3 are rotated counter-clock-
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wise while being actuated. By way of illustra-
tion, when ten is accumulated on the units of
cents wheel, one of the long teeth thereon con-
tacts a vertical surface 340 of the trip paw] 301,
to rock said pawl counter-clockwise to disengage
the latch pawl 297 from the latch plate 293 for
the carrying sector 290 for the tens of cents
wheel, which when released moves clockwise un-
der tension of the spring 303 until the extension
310 contacts the restoring bar 307. Again re-
ferring to Fig. 13, after the totalizer gear wheels
are actuated the carrying frame moves down-
wardly to engage the carrying sector 290 with
said totalizer gears. The carrying frame and
engaging frame then travel upward to disengage
said totalizer wheels from the actuator racks,
all of which is caused by the rollers on the arms
152 and 153 cooperating with their respective
cam slots 160 and 161 during the return or clock-
wise movement of said arms 152 and 153,

It is necessary for the carrying sectors to re-
main in mesh with the selected totalizer gear
wheels until they are meshed with the actuator
racks to hold said wheels stationary as the lining
bar 1382 (Fig. 8) does not engage the teeth of
the gear wheels in alignment with the racks, but
is cut away opposite each rack to clear said racks
and gear wheels to permit the actuation of se-
lected totalizer wheels by the actuator racks.

Near the end of their clockwise movement the
arms {52 and 153 (Fig. 10) engage the studs 326
and 321 in the pawls 324 and 325 to disengage
said pawls from the steps 333 and 334 on the
arms 330 and 331 to allow the restoring bar as-
sembly under tension of the springs 328 to rock
clockwise on the shaft 286 until stopped in its
home position by a pair of steps 341 and 342
of the arms 330 and 331 contacting with the ends
of the pawls 324 and 325. This clockwise move-
ment of the restoring bar 307 allows all the trip
latch plates 293 (Fig. 8) under tension of their
respective springs 303 to rotate clockwise, carry-
ing with them the carrying sector 290 for the
next highest order totalizer gear wheel to add
one on said wheel. The notch in the carrying
sector limits its movement by contacting the
stop rod 287. Whenever the rotation of a total-
izer gear by a carrying sector causes said gear
to trip its latch plate 293, said latch plate under
tension of the spring 303 will immediately make
its complete clockwise movement, carrying there-
with its sector 290 to rotate the next highest or-
der gear wheel 117 one tooth space.

Totalizer engagement for total operations

In total-taking operations the selection of a
particular interspersed totalizer is accomplished
in the same manner as in adding operations, that
is, by the depression of one of the keys 106 or
107 or by means of stops suitably arranged on
the traveling carriage. However, there is a dis-
tinct totalizer engaging mechanism for total and
sub-total-taking operations which will be ex-
plained in the following description. As previ-
ously stated, the different interspersed totalizers
operate identically, therefore, it is thought a de-

scription of how a total is taken of one of such

interspersed totalizers will be sufficient.

For example, let it be assumed that it is de-
sired to take a total of the ninth totalizer on
the No. 3 or upper rear totalizer line. The se-
lection of such totalizer on the No. 3 line is ac-
complished, as in adding operations, by depress-
ing the “9” key 106 (Figs. 1 and 15B) or the

756 setting of a stop on the traveling carriage to

'

. 25B) is a total flying lever 361.
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contact the proper totalizer selecting lever 228
(Figs. 15A and 27) for the ninth totalizer.

A latch 345 (Fig. 25B) pivoted at 346 on an
order plate 348 has its upper end bent to form
a lug 347, normally held against the edge of
the total key (01 by a spring 350. The lower
end of the latch 345 has secured therein a stud
351 adapted to cooperate with a cam surface
352 on a total cam lever 353 pivoted on a stud
354 secured in the left machine frame 41. Piv-
oted on an arm 355 of the lever 353 is a pair of
pawls 356 and 351, each having a projection
adapted to be held against stop studs by a spring
360 thereby making said pawls flexible in one
direction. Pivoted on the right side of the op-
erating plate 166 on the stud 118 (Figs. 20 and
A link 362 piv-
otally connects said flying lever to an arm 368
fast on a shaft 364 journaled in the plates 68
and 13. Secured to the shaft 364 is an arm 365
bifurcated to receive a stud 366 fast in a total
slide 3617 mounted, to slide horizontally adja-
cent the adding slide L16, upon the grooved pins
111 and 180. A spring detent 370 is pivoted be-
tween the slide 367 and the stationary plate 13
to retain said slide in either of its extreme po-
sitions. Fast in the slide 367 is g pair of studs
371 and 372, one of which 371 is arranged to be
engaged by a notch 3713 (Fig. 25A) in the latch
186. An arm 374 (Figs. 20 and 25B) on the lower
end of the lever 36! is in a plane with the pawls
356 and 357, and is adapted to be engaged by the
ends of said pawls to operate the slide 367 in a
manner to be later described.

Depression of the total key 101 causes the lug
341 to enter a notch 315 in said key to retain
the key in its depressed position and to rock the
latch 345 clockwise.. The stud 351 acting on the
cam surface 352 rocks the lever 353 clockwise
to place the pawls 356 and 357 in the path of
the arm 374. A stud 376 in the latch 345 is
adapted to engage a projection 317 of a link 3718
bifurcated near its right end to embrace a sta-
tionary stud 379 fast in the order plate 348.
The left end of the link 378 (Fig. 25A) is pivoted
on an arm 380 of the lever 195. As previously
stated the selection of a particular totalizer
either by key or carriage stops, automatically
conditions the selected totalizer for an add op-
eration. However, the tension of the latch
spring 350 is great enough to overcome the ac-
tion of the spring 211 (Fig. 16). Consequently
the subsequent depression of the total key 10t
causes the stud 376 (Figs. 25A and B) to engage
the projection 3171 of the link 318 to force said
link toward the rear of the machine thereby
rocking the lever 195 clockwise to disengage the
latch 186 from the add slide and cause the
notch 373 in said latch to engage the stud 371
in the total slide 376.

When the machine is released for a total-tak-
ing operation the initial or clockwise movement
of the plate 166 causes the arm 374 of the lever
361 to contact the pawl 351 to rock the shaft
364 clockwise thereby moving the total slide 367
from left to right (as viewed in Fig. 20) to rock
the lever 190 counter-clockwise, thus engaging
the selected totalizer wheels with the actuator
racks 83 in the manner previously described be-
fore said racks start their initial rearward move-
ment. Referring to Fig. 9, after the totalizer
gears have been meshed with the actuator racks,
as described above, the initial rearward move-
ment of the actuator rack rotates the selected
totalizer gear wheels 117 on the No. 3 line clock-
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wise until one of the two long teeth on said
totalizer wheels contacts a horizontal surface
38! on the lower end of the trip pawl 301, to

. stop the gear in its zero position. This arrests

the rearward movement of the racks 82 and posl-
tions them and the printing segments 94 com-
mensurate with the amount upon the totalizer
gear wheels. While the printing segments are
thus positioned, they are released to print the
amount standing upon the selected -totalizer
upon suitable paper wound around the platen
roll 95.

As the operating plate 166 (Fig. 20) nears the
end of its clockwise movement the arm 374 on
the flying lever 361 rides over the end of the
pawl 356, pushing said pawl downward against
the tension of the spring 360. When the flying
lever 374 passes beyond the pawl 356, the spring
360 returns said pawl to its former position in
the path of the arm 314. The return or counter-
clockwise movement of the operating plate 166
causes the flying lever arm 314 to contact the
pawl 356 to rock the flying lever 361 and the
shaft 364 counter-clockwise, thereby moving the
total slide 387 from right to left (as viewed in
Fig. 20) to rock the lever 190 (Fig. 25A) clock-
wise. This disengages the totalizer wheels from
the actuator racks before said racks begin their
final movement toward the front of the machine
and while the totalizer wheels are in their zero
positions. Thus a total is obtained of a partic-
ular totalizer and such totalizer is cleared for
subsequent operation.

Total key release

1t is desirable that the total keys be automati-
cally released near the end of a total-taking op-
eration and means for accomplishing this end
will be treated in the following description:

A release bar 382 (Fig. 25B) is bifurcated on
its forward end to embrace a grooved portion of
a release rod 383 mounted between arms 384
(Fig. 26B) and 385 (Fig. 15C) pivoted on & shaft
386 supported between the left side frame 41 and
the order plate 205. The release bar 382 (Fig.
25B) is slotted near its rear end to embrace a
stud 390 fast in a lever 391 pivoted on a stud 392
fast in the order plate 348. Pivoted on the ex-
treme left end of the bar 382 is a flexible pawl
393, held in the position shown in Fig. 25B by a
spring 394. The spring 384 is tensioned between
the lever 381 and the release bar 382 to hold a
projection 396 on the har 382 constantly against
the lug 347 on the latch 345. Consequently the
depression of the total key 101 causes the release
bar 382 to be shifted toward the front of the ma-
chine. An arcuate surface 3971 of the plate 166
is in the path of the lower end of the flexible
pawl 393. The clockwise movement of the plate
166 causes the arcuate surface 3917 to engage and
rock the pawl 393 counter-clockwise without dis-
turbing the release bar 382. When the arcuate
surface 387 passes beyond the pawl 393 the spring
394 returns said pawl to its normal position, as
shown in Fig. 26B. On the return or counter-
clockwise movement of the plate 186 the shoulder
168 (Fig. 20) engages and rotates the paw! 383
clockwise until the upper end of said pawl con-
tacts a turned portion of a hexagon stud 400 fast
in the left side frame 4. 'This moves the re-
lease bar 382 toward the rear of the machine to
rvock the latch 345 counter-clockwise, thereby
disengaging the lug 34T from the notch 315 to
release the total key 101 which is then restored
to its normal position by a spring 401,

9

The foregoing description applies equally as

spersed totalizer line, as this key operates in
every respect like the total key 101 for the No. 3
totalizer lifne. :

Totalizer engagement for sub-total operations

A sub-total-taking operation is similar to a
total-taking operation with the following excep-
tion: ’

The totalizer gear wheels (1T are not disen-
gaged from the actuator racks 83 when sald
wheels are in their zero positions, as in total op-
erations, but remain in mesh therewith subse-
quent to the printing of the sub-total, so that
when said racks are returned to their forward
positions the wheels {17 will be rotated to their
original positions tc replace the total in the se-
lected accumulator. “Thus when it is desired to
ascertain the amount or total standing in a cer-
tain totalizer, without destroying such total, &
sub-total operationis made. A detailed descrip-
tion of such an operation will now be given.

Like total operations, the manner of taking
sub-totals of the different interspersed totalizers
is identical. - 'Therefore, as an example, the tak-
ing of a sub-total of the ninth totalizer on the
No. 3 or upper rear totalizer line will be described.

Referring to Figs. 1, 25A and 25B, depression
of the “9” key 106 or the setting of a stop on the
traveling carriage selects the ninth totalizer in
the No. 3 line, in the same manner as for adding
operations, which was described earlier in this
specification. Depression of the sub-total key
102 places a notch 402 in said key opposite a
bent lug 463 on a latch 404 pivoted at £05. A
spring 406 forces the lug 403 into the notch 402 to
retain the key 102 when depressed in such posi-
tion and to rock the latch 405 clockwise. This
causes a stud 407 in the latch 404 to engage &
cam surface 410 on the total cam lever 353 to
rock said cam lever clockwise, thus rocking the
ends of the pawls 356 and 357 into the path of
the arm 374 of the flying lever 361 in the same
manner as for total operations. A stud 411 in
the latch 404 is arranged to confact and shift
the link 378 toward the rear of the machine to
rock the lever 185 clockwise, thereby causing the
notch 313 in the latch 186 to engage the stud 311.

As in total operations, the initial movement
clockwise of the driving plate 166 (Figs. 20 and
25A) causes the arm 374 of the flying lever 361
to strike the pawl 357 to move the total slide 361
towards the front of the machine. This rocks
the lever 190, the shaft 114 and arms 152 and
{53 counter-clockwise to engage the selected
totalizer with the actuator racks prior to the
initial movement of said racks. The initial
movement of the actuator racks 83 rotates the
gear wheels 11 (Fig. 9) clockwise until a long
tooth thereon contacts the trip pawl 301 to posi-

_tion the racks 83 and printing segments 94 (Fig.

2) in accordance with the amounts stored in
that particular totalizer. The printing seg-

“ments thus positioned are released to print the

amounts stored in the totalizer on paper wound
around the platen roll. Thus far a sub-total op-
eration is identical to a total-taking operation.
A sub-total release bar 412 (Fig. 256B) is bifur-
cated on its front end to embrace an undercut
portion of the release rod 383; the other end of
said release bar is pivoted to the lever 391 by the
stud 390. A spring 409 is tensioned to hold a
nose 413 against the lug 403. Upon depression

“well to the total key 104 for the No. 4 inter- .
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of the sub-total key 102 the release bar 412
moves towards the front of the machine and
rocks the lever 38! clockwise.

After the amounts stored in the totalizer have
been printed, and near the end of the clockwise
movement of the driving plate 166, an extended
portion of the stud {78 contacts and rocks the
lever 381 counter-clockwise to move the release
bar 412 towards the rear to rock the latch 404
counter-clockwise. This releases the sub-total
key 102, which is returned to its normal position
by one of the springs 401, and restores the total
cam lever 383 to its normal position, thus mov-
ing the pawl 358 (Figs. 20 and 25B) out of the
path of the flying lever arm 314. The return or
counter-clockwise movement of the driving plate
188 causes the flying lever 361 to pivot on the
stud 178 untll a projection 414
engaged by the stud 685, causing the flying lever
to move as a unit with the plate 1886,
which through the link 362, crank 363, and arm
388, moves the total slide 367 to the left (as
viewed in PFig. 20), restoring it to its normal

position.

The of the latch 404 (Figs. 25A and
25B) to its normal position, as explained above,
allows the lever 195 to rotate counter-clockwise
under tension of the spring 217 (Figs. 16 and 17)
to disengage the latch 186 (Figs. 20 and 25A)
from the total slide 367 and engages the notch
185 in said latch with the stud 183 in the adding
slide 176 while both slides are in the extreme for-
ward positions and the studs (83 and 371 are in
alignment. As before stated the adding slide
is not returned to its normal position until near
the end of the operation of the machine. Thus,
in sub-total operations the totalizer gears re-
main in mesh with the actuator racks while said
racks make their fina] movement towards the
front of the machine, which movement rotates
said totalizer gears counter-clockwise to the posi-
tions they were in just prior to a sub-total oper-
ation, to preserve intact the amounts stored in
this particular totalizer.

Non-add key mechanism

‘The non-add key located In the row of con-
trol keys 88 (Figs, 1, 21 and 26B) operates the
same as in previous Ellis machines to prevent
addition in the two front totalizers, However,
changes have been made in the non-add latch
which permits its use in conditioning the ma-

. chine for non-add operations by means of the
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‘traveling

carriage as well as by depression of the
non-add key. Heretofore a separate latch was
used for the carriage mechanism. Also mecha-
nism has been provided for disabling the inter-
spersed totalizers during a non-add operation to
prevent their accidental selection for add oper-
ations by key or carriage. A description of the
non-add mechanism is now. in order.

Referring to Figs. 21, 25B and 26B, pivoted on
& stud 418 in the frame 41 is a non-add latch
418 having a bent extension 417 which is nor-
mally held by a spring 418 against the left edge
of the non-add key. The total key release bar
382 has a lug 428 which is normally held against,
the extension 417 by the spring 394 (Fig, 25B).
Depression of the non-add key (Fig. 21) causes
the extension 417 under tension of the spring 418
to enter a notch 421 in said key to rock the latch
418 clockwise, thereby moving the release bar
382 to the right. The total key release bar 382
1s returned to its normal position near the end
of the machine operation, by mechanism previ-

on sald lever is

-selecting keys 106 is bifurcated
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ously explained, to force the latch 416 counter-
clockwise to release the non-add key and re-
store the non-add mechanism to its normal posi-
tion. Upon being released, the non-add key is
returned to its home position by one of the springs
40(. Anear422 formed on the latch 416 s adapt-
ed to contact the lower edge of a non-add lever
428 pivoted on the stud 415 to rock the lever 423
clockwise in unison with the latch 418. This con-
nection also allows the lever 423 to rotate clock-
wise Independently of said latch 416. Pivoted
to the lever 423 is 5 non-add hanging bar 424
connected at its upper end to a non-add hang-
ing bar lever 425 adapted to be engaged and
rocked 'by adjustable stops suitably arranged on
the traveling carriage 81. This rocking of the
non-add hanging bar lever lifts the hanging bar
424 to rock the lever 423 clockwise independent,
of the latch 416, and consequently without dis-
turbing the non-add key.

A link 426 (Fig. 21) pivotally connects the
lever 423 to a crank 421 fast on a shaft 430 Jour-
naled at either end in the supporting plates 68
and 13 (Fig. 3). Also Secured to the shaft 430
Is an arm 431, (Figs. 21 and 25A) having in its
lower end a stud 432. Rocking the non-add lever
423 clockwise, either by depression of the non-
add key or by means of stops on the carriage,
through the link 426 and crank 427 rotates the
arm 431 clockwise, causing the stud 432 to con-
tact tails on the arms 482 of the totalizer con-
trol levers 195 to retain the totalizer control
latches 186 in their Ineffective positions during
non-add operations.

The tension of the spring 418 (Pig. 21) is great
enough to force the levers 195 and latches 186
from the add position to their normal ineffective
position, in case the totalizer selecting key has
been accidentally depressed or the traveling car-
riage tabulated to a position where it selects one
of the interspersed totalizers prior to a non-add
operation.

Release key for conirol keys

The two rows of control keys (Fig. 1) and the
two rows of selecting keys 106 and 10T for the
Nos. 3 and 4 interspersed totalizers have release
bars that cooperate with the latches for the sev-
eral keys in these rows to unlock the machine
starting bar and to provide means for releasing
these keys manually and automatically. ‘The
selecting keys 106 and 107 are not flexible keys;
neither are they automatically released during
operation of the machine, but remain depressed
until released manually by depression of the re-
lease key (08 (Figs. 1 and 25B). The release bar
433 (Figs. 15B, 15C and 24) for the No. 3 totalizer
on its right end

the release rod
to fit a stud 434

to embrace a grooved portion of
383 and is slotted on its left end
carried by the order plate 204, The said release
bar 433 also has a series of projections 438§ ar-
ranged to cooperate with the bent lugs 207 on
the latches 210 so that depression of one of the
keys 106 causes the release bar 433 to move for-
wardly. There is also g release bar 436 for the
No. 4 totalizer selecting keys 107 which operates
in every respect identical to the release bar 433,

As previously explained, the error key in the
control bank 98 (Figs. 1 and 26B) in its adapta-
tion to the present machine releases only the
amount keys 82. The release key 105 is arranged
to release all the control keys and the selecting
keys for the interspersed totalizer lines. A de-
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scription of the release key mechanism will now
be given.

The release key 105 (Fig. 95B) carries a roller
431 adapted to cooperate with a release lever
440 pivoted on the shaft 386 and embracing the
release rod 383. The bent ends of the latches for
the various keys in the four rows mentioned
above cooperate with projections on the several
release. bars. Depression of one of the control
or totalizer selecting keys allows the bent end of
its latch to enter a notch in said key to move one
of the release bars forwardly, thus rocking the
release lever 440 counts rclockwise into the path
of the roller 431. Depression of the release key
105 rocks the release lever 440 clockwise, moving
the operated release bar rearwardly to force the
bent ends of the latches out of the notches in the
depressed keys so that said keys under spring
tension will be returned to their home positions.

‘Release for starting bar

As in former Ellis machines, before the starting
bar 42 (Fig. 1) can be depressed to release the
machine, it is necessary to select and condition
one or more of the totalizers for & particular
operation. This Is accomplished by depressing
one or more of the keys in the four lefthand col-
umns, or by properly arranging stops on the
traveling carriage to accomplish the same pur-
pose by means of hanging bars and levers.

All the keys in the four lefthand columns with
the exception of the repeat and release keys con-
trol the depression of the starting bar 42 and
one or more of these keys must be depressed
before the machine can be released for opera-
tion. The mechanism for releasing the starting
par when selecting the No. 1 and No. 2 totalizers
is conventional, having been used in previous
Ellis machines :and will be but briefly treated
herein.. However, reference may be had to the
Ellis patents referred to at the beginning of this
specification for a complete description of this
mechanism. A description will now be given of
the mechanism involved in releasing the start-
ing bar 42.

A lock shaft 441 (Fig. 24) extends through the
width of the machine and is journaled in the two
main frames 40 and 41 (Fig. 3). Secured on one
end of the shaft 441 is an arm 442 bifurcated to
embrace a stud carried by a starting bar latch
plate 443 pivotally mounted on the right machine
frame 40, and having cut therein & recess with a
stop 484 arranged to be normally held by a spring
445 in the path of a square stud 446 fast in a start-
ing bar lever 441 pivoted on the right side frame 40
to normally block the movement of the starting
par 42. Secured to the other end of the lock shaft
441 is a multi-armed lever 450 having an arm 451
which cooperates with a stud 452 in a controlling
1atch 453 pivoted on the left machine frame. An
add hanging bar 454 connects the latch 453 to an
add hanging bar lever 455 for the No. 2 totalizer,
which is actuated by stops suitably arranged on
the front of the traveling carriage. Lifting of the
hanging bar 454 by the hanging bar lever 455
rocks the latch 453 counter-clockwise to position
the No. 2 totalizer for an add operation and to
rock the lock shaft 441 ciockwise to rock the latch
plate 443 counter-clockwise to remove the step 444
from the stud 446 in the starting bar lever 447,
thus permitting depression of the starting bar 42.

Again referring to Fig. 24, another arm 461 of
the lever 450 is adapted to be engaged by a stud
462 carried by a latch 463 pivoted on the left
machine frame 41. Pivoted on the stud 462 is an

’

. jections on a pair of release bars

11

add hanging bar 464 connected to an add hanging
bar lever 465 for the No. 1 totalizer.
the hanging bar lever 465 by carriage stops lifts
the hanging bar 464, causing the stud 462 to rock
the lever 450 and shaft 441 clockwise to unlock the
starting bar when carriage stops are used to select
the No. 1 accumulator for addition. Pins 456 and
458 carried respectively by the No. 2 hanging bar
454 and the No. 1 hanging bar 464 are arranged
to be engaged respectively by projections on sub-
tracting hanging bars 460 and 457 (Fig. 22) to un-
lock the starting bar when the No. 1 and No. 2
totalizers are conditioned for subtract operations
by the traveling carriage.

A third arm 466 (Fig. 24) of the lever 450 car-
ries a stud 467 adapted to be engaged by pro-
410 and 47!
(Figs. 24 and 26B) for the row of control keys 98
(Fig. 1). Depression of a key in this row causes
one of the release bars 470 or 47{ to move for-
wardly to rock the lever 450 and shaft 444 clock-
wise to unlock the starting bar 42, as previously
described. A rod 412 (Fig. 24) connects the lever
450 to an arm 473 fast on an auxiliary lock shaft
414 journaled in alignment with the shaft 441 in
the order plates 204, 205 and 348 (Figs. 1568, 15C
and 25B). Fast in the arm 413 is a stud 4715
adapted to cooperate with projections on the re-
lease bars 382 and 4i2 (Fig. 25B). Upon de-
pression of a total or sub-total key for either the
No. 3 or No. 4 totalizer one of the release bars 382
or #12 moves forwardly, in a manner previously
explained, and rocks the arm 413, the lever 450,
and the shaft 441 clockwise to unlock the starting
bar 42.

Fast on the shaft 414 (Fig. 24) is an arm 476
carrying a stud 471 arranged to be engaged by a
projection on the release bar 433 to unlock the
starting bar 42 when one of the selecting keys 106
is depressed. The release bar 436 also has a pro-
jection adapted to contact a stud 480 in the arm
481 secured to the shaft 414 to unlock the starting
bar 42 when one of the selecting keys 167 is de-
pressed.

Means for releasing the starting bar when se-
lecting a totalizer on the No. 3 and No. 4 lines, by
means of stops on the rear of the traveling car-
riage have also been provided and will now be
described.

Pivoted to the lever 281 (Figs. 15A, 15B, 16 and
17) is a link 482 bifurcated at its front end to em-
brace & stud 483 (Figs. 15B and 24) carried by the
release bar 433. When one of the sets of totaliz-
ers on the No. 3 line has been selected by means
of the traveling carriage the lever 281 is rocked
clockwise in a manner previousty set out, to move
the release bar 433 forwardly to unlock the start-
ing bar as heretofore explained. Likewise the
selection by the carriage, of one of the sets of
totalizers on the No. 4 line rocks a lever 484 (Figs.
15A, 15B and 16) clockwise which, through a link
485 pivoted between the lever 484 and a lever 486
pivoted on the order plate 205, rocks the said
lever 486 clockwise causing its upper end to en-
gage a stud 481 (Figs. 15B and 24) in the release
bar 436 to move the latter forwardly, thereby un-
locking the starting bar 42.

Interlecks between starting bar and release keys

The usual interlocking mechanism has been
supplied to prevent depressing the starting bar 42
and error key simultaneously, and also to prevent
depressing the error key after the starting bar has
been depressed, and vice versa. Mechanism has
been added to act in & like manner on the release
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key 105 and as this mechanism is old in its appli-
cation to the Ellis machine it will be briefly treated
herein,

Referring to Pigs. 23 and 25B,. extending
through the width of the machine and journaled
in the main frames 40 and 41 and the order plate
348 is an interlock shaft 490 having secured on
its right end an arm (not shswn) bifurcated to
cooperate with a stud (not shown) in the start-
ing bar lever 441 (Fig. 24). Fast on the shaft
490 is a lock lever 491 having an arm 492 adapt-
ed to cooperate with a formed extension 4983 of
a plate 494 secured to the error key. Also se-
cured to the shaft 490 is an arm 495 (Fig. 25B)
arranged to cooperate with a square stud 496
carried by the release key 105.

Depressing the starting bar 42 rocks the start-
ing bar lever 441 (Fig. 24) clockwise to rock the
shaft 490 counter-clockwise thereby moving the
lever 491 to a position where its arm 492 is in
the path of the extension 493 to block the de-
bression of the error key after the motor starting
bar 42 is depressed. Also the depression of the
error key causes the extension 493 to pass in front
of the arm 492 on the lever 491 thereby blocking
the counter-clockwise movement of the shaft
490 thus preventing depression of the starting
bar. This interlock is so constructed that it is
impossible to depress the error key and starting
bar simultaneously.

The arm 495 (Fig. 25B) operates in relation to
the stud 498 in the release key 105 in the same
manner as the arm 492 and likewise depression
of the starting bar 42 rocks the arm 485 into the
path of the square stud 496 to block the depres-
sion of the release key after the machine has
been released for operation. Also holding the
release key in a depressed condition causes a flat
surface 497 cut on the stud 496 to block the
counter-clockwise movement of the arm 495
thereby preventing depression of the starting bar.
As in the case of the error key, the interlock

mechanism for the release key is constructed to

prevent depression of both the release key and

the starting bar simultaneously.
Key interlock mechanism Jor control keys

The control keys of the machine described in
this application are provided with various inter-
locks to lock out certain keys when others are
depressed and to prevent simultaneous depres-
sion of two controlling keys whose functions in-
terfere. Some of this mechanism is conventional
and has been used on previous Ellis machines,
However much of the said mechanism is new in
its adaptation to the present machine. ‘There-
fore a detailed explanation of the interlock mech-
anism will not be amiss.

Referring to Fig. 23, a plurality of key cams
500 and a starting bar lock arm 501 all of which
are pivoted cn the left frame 40 cooperate to-
gether and with studs 502 in the total keys for
the No. 1 and No. 2 accumulators, the same as in
previous Ellis machines to prevent depression of
both total keys in unison and to prevent de-
pressing the starting bar 42 when one of the
total keys is partially depressed. Likewise a ply-
rality of the key cams 500 (Fig. 25B) are pivoted
on the order plate 348. These cams cooperate
with each other and with the studs 502 in the
total and sub-total keys for the No. 3 and No. 4
totalizers to prevent depression of more than one
of said keys at a time. Pivoted on the order
plate 348 is an arm 503 arranged to cooperate
with the key cams 500 for a purpose to be later

- Ing the arm 503
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described. Said arm 508 is plvotally connected
by a link 504 to an arm 505 fast on a sleeve 506
free on the shaft 490. Also secured to the sleeve
506 is a hook-shaped arm 510 (Figs. 23 and 25B)
adapted to cooperate with g stud 5§11 in the lock
arm 501,

A spring 512 is tensioned to hold the arm 501
In contact with the stud §02 in the total key No. 1.
Partial depression of either of the total keys No.
1 or No. 2 moves the lock arm 801 counter-clock-
wise to a position where a bent ear 513 thereon
will be In the path of a projection 514 on the
lock lever 491, This prevents counter-clockwise
movement of the shaft 490 thereby locking the
starting bar 42 against depression when the tota)
key No. 1 or No. 2 is partially depressed. Fujl
depression of either of these total keys rocks the
arm 8501 to a position where the projection 514
will pass over the ear 513 thereby permitting de-
pression of the starting bar.

When the starting bar is unlocked by depres-
slon of other control keys than the No. 1 and
No. 2 total keys subsequent depression of said
starting bar rocks the lever 49 counter-clockwise
to move the projection §14 under the ear 513 to
lock the total keys Nos. 1 and 2 against depres-
sion after releasing of the starting bar. The
counter-clockwise rocking of the lock arm 501
by partfally or wholly depressing one of the total
keys No. 1 or No. 2 causes the stud 511 to con-
tact and rock the hooked arm 510 clockwise
thereby through the arm 505 and link 514 rock-
counter-clockwise to lock the
total and sub-total keys Nos. 3 and 4 against de-
pression. In a like manner partially or wholly
depressing any one of the last mentioned keys
will cause the hooked arm 510 to block the move-
ment of the lock arm 501, thus locking the total
keys Nos. 1 and 2 against depression when one
of the total or sub-total keys No. 3 or No. 4 has
been depressed.

Interlock for the subtract and total keys

As previously explained, 1t is possible to carry
on subtracting operations in both the No. 1 and
No. 2 accumulators. Therefore it is necessary to
provide means for breventing the simultaneous
depression of the subtract and total keys for the
same accumulator. Also a flexible latch has been
devised which permits selection of subtract oper-
ations by means of the traveling carriage without
depressing the subtract key. This mechanism
will now be explained.

Pivoted on a screw stud 515 (Figs. 22 and 26B)
in the left side frame 41 is g lever 816 having in
the lower end thereof a stud 517 adapted to
cooperate with the subtracting cam for the No. 1
accumulator in the usual manner, to cause the ac-
cumulator wheels to be engaged with and disen-
gaged from the actuator racks at the proper time.
A link 820 pivotally connects the lever 516 to the
mechanism that shifts the transfer mechanism
so that subtraction may be carried on in the No.
1 accumulator, This transfer shifting and trans-
fer mechanism is the same as that used in pre-
vious Ellis machines; therefore, it is thought un-
necessary to explain this mechanism at any length
in this specification. Loose on the stud 515 is a
latch 521 having a bent ear 522 normally held by
& spring 523 against the rear edge of the No. 1
subtract key. A flat surface on the lower end of
the latch 821 is arranged to cooperate with a
stud 524 in the lever 516, Depression of the sub-
tract key No. 1 causes the bent ear §22 of the
latch 521 under tension of the spring §23 to en-
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ter a notch 525 inthe
the lever 516 clockwise
No. 1 accumulator for

Clockwise rocking of
causes the stud 524 to contact the upper end of
a bell crank 526 loosely mounted on a stud 527 in

No. 1 subtract key to pivot
thereby conditioning the
subtract operations.

the left frame 41 to rock said bell crank counter-’

clockwise, causing its lower arm to move into the
path of a stud 530 carried by the total key for the
No. 1 totalizer. Subsequent depression of the
total key will through the pell crank 526 rock
the lever 516 counter-clockwise to force the latch
521 out of the notch §25 thereby releasing the
subtract key No. 1 so that its spring 401 will re-
turn sald key to its normal position. Thus, it
can be seen that as long as the total key No. 1
is in a depressed position the movement of the
Jever 516 and latch 521 Is blocked and depression
of the subtract key No. 1 will be ineffective.

A link 531 pivotally connects the lever 516 to
a bell crank 532 pivoted on a stud 533 in the left
frame. Pivoted to an arm of the bell crank 532
is the subtract hanging bar 457 slotted on its up-
per end to receive a hanging bar lever 534 flexibly
connected to said hanging bar by a spring 535.
Rocking of the hanging bar lever by the proper
setting of a stop on
through the spring 535 which is strong enough
to overcome the tension of the spring 523, liits
the hanging bar thereby rocking the lever 516
clockwise to condition the No. 1 accumulator for a
subtract operation by means of the traveling car-
riage. Clockwise movement of the lever 51 6 rocks
the bell rank 526 counter-clockwise, moving its
lower arm into the path of the stud 530 in the
No. 1 total key. If the No. 1 total key is de-
pressed after a subtract operation has been set
up by means of the traveling carriage, the stud
530 acting on the bell crank 526 restores the sub-
tract mechanism to its normal position with the
exception of the No. 1 subtract hanging bar 451
(Fig. 22) which due to its spring connection to the
subtract hanging bar lever 534 remains depressed
until the traveling carriage is tabulated to an-
other position. The spring coupling referred to
above also permits the traveling carriage to be
moved at will without interfering with a total-
taking operation.

Summarizing the foregoing description of the
subtract mechanism it will be seen that the de-
pression of the No. 1 total key will always restore
the subtracting mechanism for the No. 1 totalizer
to its ineffective position, whether selected by key
or carriage and the depression of the No. 1 total
key makes it impossible to condition the No. 1
totalizer for a subtract operation either by key or
carriage until said total key is released. The
mechanism composing the interlock between the
subtract and total keys for the No. 2 accumulator
is substantially a duplicate of and operates exactly
like the above described mechanism for the No. 1
totalizer. Therefore it is thought that an expla-
nation of the No. 2 mechanism is unnecessary.

Operation

As the machine of the present invention is very
flexible and adaptable to many different uses,
it is felt that a sequence of any single operation
would not do it justice. However, a summariz-
ing of its possibilities is deemed helpful, and will

now be given.

The two front totalizer lines Nos. 1 and 2 are
adding and subtracting totalizers, while the in-
terspersed totalizer on the lines No: 3 and No. 4
are arranged for addition only in the present

the lever 516 (Fig. 22)

the traveling carriage,.
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machine. The two rear totalizer lines each have
nine totalizers, making a total of twenty total-
izers in the complete machine.

Selection of the No. 1 and No. 2 totalizers for
subtracting operations may be accomplished by
key or traveling carriage. The No. 1 totalizer
may be conditioned for addition either by key
or carriage, while the No. 2 totalizer is condi-
tioned for add operations by means of the trav-
eling carriage only. Selection of
No. 4 totalizers for addition, sub-total or total-
taking operations may be accomplished either by
key or carriage while sub-total and total oper-
ations are controlled in the No. 1 and No. 2
totalizers by means of keys only. The non-add
feature may be controlled in all four totalizer
lines either by key or carriage.

In the present machine add transactions may
be carried on in one or more of the four totalizer
lines simultaneously, or subtraction opersations
may be carried on in one or both of the lines No.
1 and No. 2, and addition in the remaining to-
talizers at the same time. It is also possible to
take a total or sub-total of any one totalizer and
add such total or sub-total into one or more of
the remaining totalizers in one operation of the
machine. Iikewise a total or sub-total of any
one totalizer may be taken and subtracted from

-either or both of the totalizers No. 1 and No. 2

and added into the remaining totalizers in one
operation of the machine.

From the foregoing summary it can be read-
ily seen that the machine of the present inven-
tion, due to its flexibility, is susceptible to most
any condition to be encountered in the present-
day business world.

While the forms of mechanisms herein shown
and described are admirably adapted to fulfill
the objects primarily stated, it is to be under-
stood that it is not intended to confine the in-
vention to the forms of embodiment herein dis-
closed, for it is susceptible of embodiment in va-
rious forms all coming within the scope of the
claims which follow.

What is claimed:—

1. In an adding machine, the combination of
a plurality of totalizers. slidably mounted on a
single line each fotalizer comprising several ele-
ments arranged in denominational groups, key-
controlled actuating means for each denomina-
tional group; a traveling carriage; a selecting
key for each totalizer; selecting means controlled
either by key or traveling carriage for shifting
the entire group of totalizers to place the select-
ed totalizer in position to be engaged with the
actuators; means controlled by the select-
ing means for conditioning the totalizers for add
operations; means for engaging the totalizer with
the actuators; and printing means controlled by
the actuating means for recording the result of
an operation.

9. In an adding machine, the combination of
a plurality of totalizers slidably mounted on a
single line each totalizer comprising several ele-
ments arranged by denominations; key-con-
trolled actuating means for each denomination;
a traveling carriage; a selecting key for each
totalizer; selecting means including an invaria-
ble reciprocating member; an auxiliary slidable
member mounted on the reciprocating membsr
and arranged to be arrested in its travel in a given
direction to place“the selector totalizer in po-
sition to be actuated; and means controlled by
the selecting means for engaging the selected
totalizer with the actuators in add operations.

the No. 3 and .
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3. In an adding machine, the combination of
a shiftable sleeve; a plurality of totalizers ar-
ranged in denominational groups on said shift-
able sleeve; a single actuating means for each
denominational group; means including an in-
variable reciprocating slide for shifting the to-
talizers laterally in relation to the actuators; an
auxiliary slide mounted on the reciprocating
slide; & selecting key for each totalizer; a trav-
eling carriage; means controlled by the select-

Ing key or traveling carriage for obstructing

the movement of the suxiliary slide at various
intervals of its travel to stop a selected totalizer
in position to be engaged with the actuator: and
means controlled by the selecting means for en-
gaging the selected totalizer with the actuators
in add operations.

4. In a calculating machine of the class de-
scribed, the combination of a shiftable sleeve,
a plurality of totalizers arranged in denoming-
tional groups on said shiftable sleeve; a single
actuator for each denominational group; a sin-
gle differential device including an invariable re-
ciprocating slide and an auxiliary slide mounted
on the reciprocating slide arranged to normally
travel as a unit therewith; means under control
of the auxiliary slide for shifting the totalizers
laterally; a plurality of selecting keys; a travel-
ing carriage; and means controlled by the se-
lecting keys or traveling carriage for arresting
the movement of the auxiliary slide at different
stages of its travel in a given direction to place
a certain totalizer in position to be engaged with
the actuators. h .

5. In an adding machine of the class described,
the combination of “a plurality of totalizers
mounted on a single shaft each totalizer com-
prising several elements arranged in denomina-
tional groups; actuating means for each denom-
inational group; means for shifting the totalizers
as a unit in relation to the actuators; a plural-
ity of selecting keys; a traveling carriage; and
a single differential means controlled by the se-
lecting keys or traveling carriage for arresting
the shifting means in any stage of its movement
to stop a particular totalizer in position to be
engaged with the actuators, .

6. In an adding machine, the combination of
& plurality of shafts each having  slidably
mounted thereon g Dlurality of totalizers ar-
ranged in denominational groups; a common
means to slide the pPlurality of shafts; a member
on the common means for each shaft; a travel-
ing carriage; and means controlled by the trav-
eling carriage to control the members for se-
lecting a totalizer on either shaft or g totalizer
on both shafts simultaneously.

7. In an adding machine, the combination of
& Dplurality of shafts each having slidably
mounted thereon a plurality of totalizers ar-
ranged in denominational groups; an actuator
common to all elements in each denominational
group; common means for moving the totalizers
into operative alighment with the actuators; g
member on the common means for each shaft;
& Dlurality of selecting keys; g traveling car-
riage; means controlled either by selecting key
or traveling carriage to control the members
for stopping a selected totalizer on either or both
shafts in position to be engaged with the actu-
ators and for simultaneously conditioning said
totalizers for an add operation,

8. In a calculating machine of the class de-
scribed, the combination of & plurality of shafts
each having mounted thereon a Plurality of

3,085,708

plurality of selecting keys; :
neans controlled efther by the selecting key or
the traveling carriage for obstructing the move-

ment of the members at various inter-

er relation to the actuators; -another recipro-
cating member having an invariable movement
for engaging the selected totalizer or totalizers

totalizers with the actuators in total operations:
key means for controlling total operations; and

lected totalizer for a total operation,

9. In an adding machine, the combination of a
shiftable sleeve; a plurality of sets of totalizers
mounted in denominational groups upon said
shiftable sleeve: a single set of reciprocable ac-
tuators; & main selecting slide with an invartable

necting the auxiliary slide to the shiftable sleeve
to cause the sets of totalizers to reciprocate lat-
erally in relation to the actuators; an add slide
with an invariable movement for properly en-

for an add operation. .

10. In an adding machine, the combination of
a shiftable sleeve; several gets of totalizers
mounted in denominational groups upon the
shiftable sleeve; a single set of reciprocable ac-
tuators; a main selecting slide having an in-

main slide but capable of being restrained at

auxiliary slide to the shiftable
sleeve to reciprocate the totalizers laterally in
relation to the actuators; an add slide having an
invariable reciprocating movement for properly
engaging the selected totalizer with the actu-
ators; a traveling carriage; and
by the traveling carriage in

11. In a calculating machine of the class de-
scribed, the combination of g plurality of totalizer
shafts; a shiftable sleeve mounted upon each
shaft; a plurality of sets of totalizers mounted in
denominational Eroups upon each sleeve: a single
set of reciprocating actuators for the totalizers;
a main selecting slide having an invariable recip-
rocating movement upon operation of the ma-
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" chine; an auxiliary slide for each totallzer shaft

10

15

20

30

35

- erate with the levers

4

45

‘auxiliary slides in

mounted upon the main slide and arranged.to
travel as a unit therewith but capable of being
restrained at different stages of its initial move-
ment; means including levers, arms and horizon-
tal slides for operatively connecting the auxiliary

slide to the shiftable sleeve to shift the totalizers’

laterally in relation to the actuators; an add slide
having an invariable reciprocating movement for
properly engaging the totalizers with the actu-
ators: & traveling carriage; a plurality of selecting
keys; and means controlled either by the traveling
carriage or the selecting keys for restraining the

a particular totalizer on either shaft or & particu-
lar totalizer on each shaft with the actuators and
for simultaneously connecting the engaging mech-
anism to the add slide. -

12. In a calculating machine of the class de-
scribed, the combination of & plurality of total-
izer lines, & plurality of totalizers on each line
shiftable as & unit- each totalizer comprising a
plurality of denominational elements arranged
in groups; an actuator for each denominsational
group of elements; a main slide; an auxiliary
slide for each totalizer line mounted on the main
slide and arranged to normally travel as & unit
therewith but capable of being restrained at dif-
ferent stages of its initial movement; means oper-
ated by the auxiliary glides for shifting the total-
izers across the path of the actuators; a series of
levers for each totalizer line; & plurality of pawls
for each totalizer line operatively connected.to
the levers; a traveling carriage; and adjustable
stops on said traveling carriage arranged to coop-
to move the pawls into the
path of the auxiliary slides to stop & particular
totalizer on either line or both lines in operative
alignment with the actuators. -

13. In an adding machine of the class described,
the combination of & driving means; a main oper-
ating means normally disengaged from the driv-
ing means; & device for engaging ‘the driving
means with the main operating means; & plural-
ity of totalizers mounted in -denominational
groups on a single shaft; an actuator for each
denomination operated by said operating means;

- g reciprocating member having an invariahle
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the reciprocating member
for shifting

movement; means on
mounted to move varying distances

the totalizers laterally in relation to the actuators;:
the driving

and means operatively connecting
means to the reciprocating member, whereby the
initial movement of the driving means causes said
reciprocatlhg member to complete its initial move-
ment prior to the engagement of the driving
means with the operating means s0 that sald
actuators are operated subsequently to the shift-
ing of the totalizers. »

14, In an adding machine, the combination of
a plurality of totalizers mounted in denomina-
s on & single shaft; an actuator for
each denomination; a carrying element for each
denomination; aligning means for holding the
totalizers stationary while out of actuating posi-
tion; means for shifting the totalizers laterally
in relation to the actuators and operatively con-
necting sald totalizer to the carrying element;
means for stopping a selected totalizer in opera-

tive alignment with the actuators; means for en- -

gaging the selected totalizer with the actuators;
and means for causing the carrying elements to
remain connected to the totalizer until said
totalizer is properly meshed with the actuators.

their initial movement to align -

‘vice,
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15. In an adding machine, the combination of
& plurality of totalizer elements shiftable as &
unit: a single set of actuators; a traveling car-
riage; a selecting key for each totalizer; means
controlled by the selecting keys or traveling car-
riage for shifting each totalizer into operative
alignment with the actuators;
for maintaining .alignment of the unselected
totalizers; a single set of carrying elements nor-
mally engaged with the selected totalizer to hold
said totalizer in alignment; and means which

moves the selected totalizer in engagement with -

the actuators and causes the carrying elements
to travel as a unit therewith until sald totalizer
is operatively connected to the actuators.

16. In a calculating machine of the class de-
scribed, the combination of a plurality of total-
izers; a single set of actuators for said totalizers;
a frame supporting the totalizers; a single set of
carrying elements for the totalizers; a frame sup-
porting said carrying elements; selecting means
for the totalizers; means for shifting the total-
izers laterally to align the selected totalizers with
the actuators and to operatively connect said
totalizers to the carrying elements; means for
reciprocating the totalizer frame vertically to
engage and disengage the selected totalizer with
the actuators; and means whereby the recipro-
cating means causes the carrying frame also to
reciprocate vertically, first, to retain the carry-
ing elements 'in connection with - the selected

aligning means °
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totalizer until such totalizer is properly meshed

with the actuator, second, to withdraw the carry-

" ing elements during actuation, and third, to re-

engage said carrying elements with the totalizer
after actuation and prior to disengagement of
said totalizer from the actuator to retain the
alignment of the selected totalizer.

17. In an adding machine, the combination of
a plurality of totalizers shiftable as & unit
mounted on & single line; & single set of actu-
ators; a seleciing key for each totalizer; a travel-
ing carriage; means for engaging the totalizers
with the actuators in add operations; means con-
trolled by the selecting keys or traveling carriage
for shifting a particular totalizer into position
to be engaged with the actuators and simultane-
ously connecting said totalizer to the add-engag-
ing mechanism; a non-add key; and means oper-
ated by the non-add key or traveling carriage for
disconnecting the add-engaging mechanism
when said totalizer has been previously condi-
tioned for an add operation.

18. In a machine of the character described,
the combination of a plurality of movable total-
izers; & plurality of selecting keys; a traveling
carriage; a single differentially movable device
to select the totalizers; and means settable to
control the differential adjustment
said means adapted to be set either by the
gelecting keys or by the traveling carriage. '

19. In a machine of the character described
having operating means, the combination of &
plurality of movable totalizers; & single differ-
entially movable device operated by the operat-
{hg means to select the totalizers; a plurality of
selecting keys; a traveling carriage; and means
whereby either the selecting keys or the traveling
carriage controls the movement of said device by
the operating means. ’

_ MARGARET PERKINS,
Administratriz of the Estate ‘of Nathan W.
. Perkins, Deceased.
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