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My invention relates generally to calculating
and adding machines, and more particularly to
improvements in the means for controlling the
operation of such machines. :

It is an object of my invention to provide an
improved control mechanism for adding and cal-
culating machines, in which the character of the
operating cycle of the machine is controlled by
the position of a single member.

A further object is to provide an improved
control mechanism for adding and calculating
machines having a plurality of control keys and
in which these keys determine the position of &
differentially movable member and the latter, by
its position, controls the character of the oper-
ating cycle.

A further object is to provide an impraved
total and subtotal cycle controlling mechanism
for adding and calculating machines.

A further object is to provide an improved
mechanism for controlling non-add, subtract, and
accumulator selecting operations.

A further object is to provide a simplified and
unified control mechanism for adding and cal-
culating machines which is flexible in design for
the control of various operating elements, which
is simple in construction, which may be economi-
cally manufactured, and which will operate re-
liably.

Further objects will appear from the folowing
description, reference being had to the accom-
panying drawings, in which: :

Fig. 1 is a fragmentary vertical longitudinal
sectional view of a calculating machine taken
on a plane adjacent a bank of numeral keys;

PFig. 2 is a view similar to Fig. 1 taken on a
plane adjacent a bank of control keys and taken
on the line 2-—2 of Fig. 3;

Fig. 3 is a fragmentary sectional plan view .of
a calculating machine, showing particularly the
control mechanism therefor; .

Fig. 4 is a longitudinal sectional view, showing
particularly the control mechanism for determin-
ing a subtracting cycle of operation, taken on
the line 4—4 of Fig. 3; '

Fig. 5 is a fragmentary longitudinal sectional
view showing the control elements for determin-
ing a non-add operating cycle, taken on the line
55 of Fig. 3;

Fig. 6 is a view similar to Fig. 5, showing the
parts in operated position;

. Fig. 7 is a fragmentary vertical longitudinal
sectional view, showing particularly the mecha-
nism for controlling subtotal taking operations,
taken on the line 7—1 of Fig. 3;
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Fig. 8 is a longitudinal vertical sectional view
taken on the line 8—8 of Fig. 3 and showing par-
ticularly the total taking control means;

Fig. 9 is a view similar to Pig, 8, showing the
actuating cam for the total taking mechanism
and associated parts, the cam and parts being
shown in the positions assumed just prior to the
completion of an operating cycle, and the section
being taken on the line 9—9 of Fig. 3;

Fig. 10 is a fragmentary longitudinal sectional
view showing the subtotal taking control mecha-
nism, taken on the line —T of Fig. 3, but show-
ing the parts in actuated position;

‘Pig, 11 is a view similar to Fig. 8, but show-
ing only some of the parts thereof, and showing
these parts in actuated position; ’

Fig. 12 is a fragmentary vertical sectional view
taken on the plane of the line T—1 of Fig. 3
and showing the total and subtotal control mech-
anism in operated position; R

Pig. 13 is a view similar to Fig. 12 with a num-
ber of parts removed, more clearly to reveal the
remaining parts of the mechanism;

Fig. 14 is a fragmentary longitudinal vertical
sectional view taken on the line .14—I14 of Fig. 3
and showing particularly the accumulator select-
ing mechanism for the lower accumulators;

Fig. 15 is a view similar to Pig. 14, showing the
parts in operated position; ]

Fig. 16 is a fragmentary transverse vertical sec-
tional view taken on the line 1§—16 of Fig, 7;

Fig. 17 is a chart showing the timing relation-
ship between the operation of various mecha-
nisms;

Fig. 18 is a fragmentary partly plan and partly
sectional view of the master accumulator assem-
bly; and,

Fig. 19 is a diagram illustrating the relation-
ship of of the high points or the control cam
sectors. | .

In adding the calculating machines as custom-
arily made in the past, it has been the practice to
provide various mechanism trains between the
control keys and the parts controlled thereby, and
in most instances, all of these trains were more
or less independent, with the possible exception
of the total and subtotal operation controlling
trains. Because of this general independence of
the different control mechanisms, the trains of
linkages required frequently were of necessity
very complicated and in many respects wholly or
partially duplicated. This type of control mecha-
nism for determining the character of the oper-
ating cycle of the machine was a natural resul
of the process of development of the machines
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whereby, as the machines were improved to per-
form additional functions, appropriate control
mechanisms were added to govern the machine in
the performance of these added functions.

In accordance with the underlying principies of
my invention, I have combined and unified the
controls so that the character of the operating
cycle to be performed by the machine is deler-
mined by the position of but a single element and
the position of this element may readily be deter-
mined by the depression of control keys similayr
in their relationship to the positicned eclement o

the relationship between the numersl keys and’

the actuator racks controlled therchy. By utiliz-
ing this principle of construction of the conireis,
the linkage trains for determining the character
of the operating cycle of the machine are greatly
simplified, & large number of parts being elimi-
nated, and the danger of faulty operation due to
wear is substantially reduced.

While the control mechanism of my invention
may be applied in principle to various types of
adding and calculating machines, it is herein dis-
closed as a part of an adding and listing machine
having a plurality of accumulators and capable of
performing subtracting operations, various fea-
tures of the machine being more fully disclosed in
my copending application Serial No. 359,271, filed
October 1, 19406, '

In order that the purposes, functions, and
method of operation of the control mechanisms
may be more readily comprehended, g brief de-
scription of the amount set up, actuating, accu-
mulating, and printing mechanisms, will be given
first. :

Amount set up, actuating, accumulating, and
printing mechanism

Referring to Fig. 1, the machine incorporates &
plurality of numeral keys 2¢ mounted for vergical
reciprocation in a key guide plate 22 and guided

. for longitudinal movement by rods 24 extending

through suitable slots 25 formed in the key stems.
‘The keys are held in the normasal position shown in

Pig. 1 by coil springs 26 which extend trans-

versely of the machine through s transverse row
of keys, the coil springs being adapted to be
flexed upon the depression of & key and thus re-
turn the key to normal position when it is re-
leased,. as will appear hereinafter. It will be
understood that the ends of the springs 26 are
anchored to the keyboard frame structure.
- Bach of the key stems is provided with a cam
projection 28 of saw-tooth conformation co-
operable progressively with a key latching slide
30 and a key locking slide 32. Each of the key
stems has an end portion 34 which, when the key
is in depressed position, lies in the path of one
of a plurality of stops 36 formed upon a stepped
actuator bar 38. When & key 20 is depressed, its
projection 28 forces its latching silide 38 for-
wardly against the tension of a spring 40 so that
when the key is fully depressed, the slide 3¢ will
- be pulled rearwardly and latch the key in de-
pressed position. The cam projection 28 also en-
gages the locking slide 32 and through the latter
swings a ball 44 counterclockwise, the bail 44
carrying a hook arm 48 which engages a suitable
stop on the stepped actuator bar 38, Thus, when
the bail 44 is swung counterclockwise upon the
complete depression of the key, the associated
stepped actuator bar 38 will be released for rear-
ward sliding movement under the influence of a
tension spring 48, one end of which is attached
to the stepped actuator bar and the other (rear-
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ward) end of which is attached to a guide comb
48, 'The stepped actuator bar 38 is rigidly con-
nected to an accumulator rack 58 which is guided
for longitudinal movement upon a pair of rigid
transverse rods 5f and 52 suitably supported on
the section frame plates 84 as well as by an angle
comb 506 which maintains the rearward ends of
the accumulator racks in properly spaced rela-
fion. Each of the accumulator racks is biased to
move rearwardly by a tension spring &8, one end
of which is suitably secured to the accumulator
rack and the other end of which is anchored to
the fixed comb 58.

A restoring bail 60 is guided for transverse
sliding movement in the center section plates 54
and extends through slots §{ formed in the ac-
cumulator racks 588. It will be understood that
during the initial portion of the operating cycle
of the machine the restoring bail 6€ will be moved
rearwardly and upwardly in the direction of the
sloet 64 to the position shown in dotied lines in
Fig. 1 =0 as to permit the rearward movement of
the accumulator racks under the influence of
their actuating springs 58 as limifed by the en-
gagement of one of the stops 36 on the stepped
actuator bar 38 with the end 34 of the depressed
key. Prom the foregoing, it will appear that the
sccumulator racks 58 will move differentially as
determined by the amount set up by the keys 20
during the initial portion of the operating cyecle,
in & manner common in many types of adding
machines.

HEach of the accumulator racks is provided with
& plurality of rack sections §2, 53, 64, 65, and
G6 for the operation of accumulators. In order
to avoid unnecessary duplication, only the mas-
iter accurmulator mechanism, which is operated
through the rack section €6, and one of the lower
accumulator mechanisms, which is operated by
the rack section §95, are illustrated in Fig. 1, it

.being understood that the lower accumulator

mechanisms, similar to that illustrated as oper-
ated by the rack section 65 may be provided for
operation by the rack sections 62, 62, and 64.

The master accumulator mechanism comprises-

a segmental pinion 68 which is peened to a tubu-

_lar hub 76 freely rotatable upon a hollow shaft
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92, An arm 1% is also peened to the hub 70. A
segmental gear 76 is freely rotatable upon the
hub 70 between the arm 74 and the segmental
pinion 68 and is resiliently biased to move clock-
wise with respect to the arm 74 by a tension
spring 718. The extent of movement of the seg-
mental gear T6 with respect to the arm 74 and
the pinion 68 is limited by a lug 88 which ex-
tends sidewardly from the pinion 68 through a
slot 81 formed in the segmental gear 76. The
segmental gear 16 has a sidewardly projecting
stop lug 82 cooperable with the hook shaped end
84 of a transfer pawl 86 freely pivoted upon s

- shaft 88 and maintained in alignment by a fixed

comb plate 90. The transfer pawl 86 is nor-
mally held in the position in which it is shown
in Fig. 1 by a locking dog 92 pivoted on a shaft
94 and maintained in alignment with the trans-~
fer pawl 86 by an angle comb plate 96, a tension
spring 98 being provided to swing the locking
dog 92 counterclockwise and the transfer pawl
86 counterclockwise, thereby to maintain the
ends of these elements in engagement, as shown
in Fig. 1. The master accumulator comprises a
plurality of subtract accumulator pinions (00
which are in mesh with adding accumulator
pinions 102, as well as with idler pinions 108, the
latter being in mesh with pinions 106 secured to
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amount indicating wheels 108. Adjacent to and
secured to the subtract pinions 100 and add pin-
ions 102 are transfer cams 101 and 103 respec-

tively, the high points of which are cooperable -

with a projection 118 formed on the transfer
pawl 88. In the position shown, the master ac-
cumulator is in position for performing a sub-
tract operation by virtue of the fact that the
subtract pinion 100 is in mesh with the seg-
mental gear 716. The pinions {00, 102, 104, and
106 are mounted for free rotation upon shafts
112, 44, H16,,and §18 respectively, these shafts
being suitably secured in a pair of inner, frame
plates 120, 12{. The ends of the sha 12,
118, and {16 extend through slots 122 formed in
pivoted accumulator frame plates 124 and 125,
while the ends of the shaft 118 project through
slots 126 likewise formed in the pivoted frame
plates 124, 125. The inner frame plates 120 and
121 each has an outwardly projecting pin 128
secured thereto, (Figs. 10, 12, and 14) these pins

. projecting through suitable slots formed in the
section frame plates 54. The frame plates 124,
125 are mounted for pivotal movement upon a
shaft 130.

From the foregoing, it will be clear that the
four sets of intermeshing pinions forming the
master accumulator, together with the inner
frame plates 120, 121, upon which they are
mounted, may be shifted forwardly and rear-
wardly, and that they may be swung upwardly
about the pivot shaft 130 from the position in
which these pinions are shown in Fig. 1.

In general, it may be stated, without referring
to the particular means by which the results are
obtained, that for an ordinary adding operation
the adding pinions 102 are out of mesh with the
segmental gear 16 during the rearward move-
ment of the accumulator racks 50, and are
brought into mesh with these gear segments 16
during the forward movement of the accumula-
tor racks; that for subtract operations, the sub-
tract pinions 100 are similarly out of mesh dur-
ing the rearward stroke of the accumulator racks
and brought into mesh with the gear segments
16 during the forward or return stroke of the
accumulator racks; that during a subtotaling
operation, the adding pinions 102 are held in en-
gagement with their associated gear segments
16 during both the forward and the return
strokes of the accumulator racks; that during
a total taking operation, the accumulator wheels
are maintained in mesh with their associated
segmental gear 16 during the rearward move-
ment of the accumulator racks 50 and disen-
gaged from their segmental gears during the
forward or return stroke of the accumulator
racks, it being understood that when the total
is positive, the adding wheels 102 will be in en-
gagement with the segmental gear 16, while when
the credit balance is to be taken, the subtract
wheels 180 are engaged with the segmental gear
16; that for non-add operations, the accumula-
tor wheels are not of course maintained in mesh
with the segmental gears 16, either on the rear-
ward or the return strokes of the accumulator
racks 50.

The printing of the items added or subtracted,
totals, subtotals, and credit balances, is accom-
plished by a plvrality of type wheels 132, each of
which is rotatably mounted upon a stud (38
riveted to an arm 136, the latter being pivoted on

a shaft 138. Each of the type wheels has a pinion.

140 secured to or formed integrally ftherewith,
this pinion meshing with an intermediate idler
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pinion {42 which in turn meshes with its adja-
cent segmental gear 16. Thus, the type wheels
132 may be rotated to a position corresponding
to the items added or subtracted or to the posi-
tions of the accumulator pinions in the taking
of subtotals, totals, and credit balances. Each of
the type wheel carrying arms 136 has associated
therewith an aligner arm {44 which has a tooth
for engagement between the teeth of its asso-
ciated pinion 142 as the arm 136 is swung clock-
wise about its pivot shaft 138 to disengage the
idier pinion 142 from the segmental gear T6.
The type wheels are adapted to be swung into
engagement with paper carried by a platen 146, a
suitable inking ribbon being interposed between
the type and the paper on the platen. The mech-
anism for operating the printing arms 136, for
controlling their release so that they swing with
hammer-like blows against the paper and platen,
and the means for causing the tripping of the
type wheels registering zero in an amount which
ends in one or more zeroes, are not shown in
detail in this application, but are more fully
shown and described in my copending applica-
tion Serial No. 372,290, filed December 30, 1940.

Control keys and control cams posztzoned
thereby

Included in the keyboard of the machine is
one bank of control keys §51 to 159 inclusive, as
best shown in Fig. 2, which, by their depression,
predetermine the character of the operating cycle
to be performed by the machine. Each of these
keys has a stem 160, each, except the error key
159, being provided with.-a pair of ‘camming
projections (62 and {64. The upper projections
162 are adapted to cooperate with sidewardly
projecting lugs on a latching slide 166 and a
locking slide 168, while the lower cam projec-
tions 164 are adapted to engage lvgs or shoulders
formed on slides {10 and 172. The lower ex-
tremities of the keys are adapted to be pro-
Jected, when the keys are depressed, into the
path of sidewardly projecting lugs 176 formed
upon a stepped actuator bar 178 which is mounted
for longitudinal sliding movement in the same
manner as the stepped actuator bars 38 for the
numeral keys. As more fully disclosed and
claimed in my copending application Serial No.
359,271, filed October 1, 1940, the depression of
one of the control keys 151 to 157 will cause clos- .
ure of a switch 180 and the removal.of a pair of l
latches 182 which engage suitable stops on the
stepped actuator bar (18 and normally hold this
bar in its forward position, as shown in Trig. 2.

Closure of the switch 180 results in initiating
an operating cycle of the machine, causing the
rotation of main shaft 184 (Fig. 2) in a clockwise
direction. The shaft {84 has a plate cam (85

- rigidly secured thereto, this cam having a fol-
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lower roller 188 riding on the edge thereof. The
roller 188 is carried by a stud projecting side-
wardly from the lower arm 189 of a bzll crank
lever 198 which is pivoted upon a shaft 192.
The upper arm 181 of the bell crank lever 199
carries a sidewardly projecting rod 194 which
extends through slots 196 formed in a plurality of
cam sectors dzsignated S (subtract), N—P (non-
print), N—A (non-add), S—T (subtotal), and
T (total), respectively, pivoted on a shaft 193.
The bell crank lever 190 is biased for counter-
clockwise movement to maintain its roller 188 in
engagement with the edge of plate cam 186 by a
tension spring 198, one end of which is secured
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to the arm (91 of the bell crank lever and the
other end of which is anchored to & stud 199
secured in the outer frame plate 200 (Fig. 3).

The cam sector N—A has an upwardly and
forwardly projecting arm 202.carrying a stud 204
which rides in a vertical slot 206 formed in the
rearward end of the stepped actuator bar 178.

‘Thus, upon initiation of a cycle of operation
by the closure of the switch 180, the rotation of
the cam 186 in a clockwise direction (Fig. 2)
will permit the spring 198 to swing the bell crank
lever 190 counterclockwise, and thus the rod 194
attached to the bell crank arm 191 swings all of
" the cam sectors clockwise, and through the arm
202 and stud 204, draws the stepped actuator bar
178 rearwardly to an extent limited by the en-
gagement of one of its lugs 176 with the extremity
of the depressed key 151 to 157, It will be under-
stood that the cam sectors thus have nine pos-
sible positions, as shown in the diagram Fig. 19,
namely, (I) normal position,
(II1) non-add, (IV) subtotal lower accumulator,
(V) total lower accumulator, (VI) subtotal mas-
ter accumulator, (VII) total master accumulator,
(VIII) credit balance master accumulator, and
(IX) subtract, and that these positions are re-
spectively assumed by the cam sectors upon the
depression of the keys 51 to 157 inclusive.

In the diagram Fig. 19, the horizontal dotted
lines I to IX extending through the diagram-
matically illustrated sector cams represent the
positions of the follower rollers with respect to
the cam sectors upon. depression of the different
control keys. The high points of the cam sectors

"' are shown as heavily shaded in Fig. 19. Each

of the cam sectors has a follower cooperable
therewith (to be described in more detail here-
inafter), through which the necessary linkages
are actuated. It will be observed from Fig. 19
that in some positions of the cam sectors several
of the followers will be displaced, while in other
positions, only one of the followers may be dis-
placed. However, to simplify the description of
the mechanism and its operation, the linkages

_ associated with each of the cam sectors will be
individually described in the first instance and
a- description of the 'conjoint functions of the
cam sectors deferred until their mdlvidual func-
tions have been described.

Subtract operq;zon controlling mechanism

Referring to Fig. 4, a subtract key 210 Ais pro-
vided. This key 210 has a stem 212, the lower

end of which is adapted to engage a switch 214 .

and close the latter upon depression of the key.
This switch 214 functions in the same manrer

as the switch (80 to initiate an operating cycle

of the machine, through a mechanism and cir-
cuits more fully disclosed in. my aforesaid appli-
cation Serial No. 359,271. The subtract key stem
does not engage any of the stop lugs on the
stepped actuator bar 178, but is effective to re-
lease the latch 182 therefrom so that upon de-
pression of the subtract key the stepped actu-
ator bar iIs free to move rearwardly the full
extent, such rearward movement being limited
only by the engagement of a stud 211 (Fig. 2)
on the stepped actuator bar 1718 with the wup-
wardly extending portion of the comb 48. When
the stepped actuator bar 178 has thus moved
rearwardly to the maximum extent, the high
point 216 of the cam sector S will have moved
to a position to engage and actuate a follower
roller 218 carried on the forwardly and down-
wardly extending arm 220 of a bail lever 222,

(I1) non-print,
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and swing the latter counterclockwise. The lever
222 has a rearwardly extending arm 224 to which
a tension spring 226 is secured, the spring being
suitably anchored on a rod 228 extending be-
tween the inner section plate 54 and the outer
frame plate 200 (Fig. 3). The lever 222 forms
part of a bail pivoted on a shaft §92, the bail .

° portion 232 thereof being joined to an upwardly
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and rearwardly extending arm 234. The arm
234 carries a stud 235 which extends sidewardly
into an open end slot 236 formed in the down-
wardly extending arm of a bell crank lever 238.
This bell crank lever is pivoted upon a shaft 240,
suitably mounted for rotation and which is co-
axial with and extends through the tubular shaft
72. The rearwardly extending arm of the bell
crank 238 has a stud 242 extending sidewardly
into a slot 244 formed in an sccumulator shift
selector 246. The accumulator shift selector 246
is mounted for substantially vertical sliding
movement upon a pair of studs 247, 248 carried
at the rearward end of an accumulator shift

* siide 250. The slide 250 is mounted for longi-
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tudinal movement on a stud 252 and on the shaft
240, the stud 252 extending through an elongated
slot 254 and the shaft 192 extending through a
similarly elongated slot 255, these slots being
formed in the accumulator shift slide 250. The
accumulator shift slide 250 is normally held in
its rearward position by a tension spring 256
anchored to the inner section plate 54 and is
adapted to be moved forwardly by an accumu-
lator shifting plate cam 258 non-rotatably se-
cured to the main shaft 184. The cam 258 is
engageable with a follower roller 268 carried
by a depending arm 262 formed integrally with

‘the accumulator shift slide 250.

The accumulator shift selector 246 has a pair
of forwardly extending portions 264 and 265.
An accumulator shift crank 266 has sidewardly
extending lugs 268 and 269 which are adapted
to -be engaged respectively by the forwardly ex-
tending portions 264 and 265 of the accumulator
shift selector 246. The accumulator shift crank
266 is secured to the shaft 240 (Fig. 1) and a pair
of accumulator shift forks 270 are likewise rig-
idly secured to the shaft 240, the slots in these
forks engaging the pins 128 (Fig. 18) which are
rigid with the accumulator frame plates 120 and
t21. Each of the accumulator shift forks 270
is biased to snap to either of its extreme posi-
tions by a substantially circular snap-over spring
214, one end of which is anchored in the adjacent
inner section plate and the other end of which
is attached to the fork 270.

When a subtract operation is to be performed,
the subtract key 210 is depressed, and, as previ-
ously stated, the subtract cam sector will, during
the initial portion of the operating cycle, be
swung clockwise to a position causing its high
point 216 to swing the lever 222, bail 232, and
arm 234 counterclockwise against the tension of
the spring 226. Such counterclockwise move-
ment of the arm 234 will cause clockwise move-

‘ment of the bell crank 238, with the result that

- the accumulator shift selector 246 will be moved
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- forwardly,

downwardly from. the position in which it is
shown in full lines in Fig. 4 to the position in
which it is shown in dot-dash lines in said figure.
Thereafter, during an intermediate portion of
the cycle of operation, the high point of the cam
258 will move the-accumulator shift slide 250
“and such forward movement will
cause the portion 265 of the accumulator shift
selector 246 to engage the sidewardly projecting



2

2,360,005

lug 269 of the accumulator shifting erank 268
and swing the latter clockwise to the position in
which it is shown in Fig: 4, thereby shifting the
accumulator carrying frame ‘m 121 rearwardly
so as to move the subtract pinions 100 in the
position in which these parts are shown in Figs.
1 and 18. :

=16 will be understood that durmg such shifting
- of“the: accumulator carrying frame plates 120
“and 121, the pivoted accumiilator frame plates
124, 125 will be swung counterclockwise from the
. position in which these parts are shown in Fig. 1
so that the subtract pinions 100 and the adding
pinions 102 will lie above the teeth of the seg-
mental gears 16. The means for causing such
pivotal movement of the accumulator frame
plates 124, 125 will be hereinafter described.
With the accumulator carrying frame plates 120
and (21 in their upper positions (as shown in
Fig. 4), such shifting of the adding pinions 102
to the position formerly occupied by the subtract
pinions {00 is possible without disturbing the
segmental gears T6.

It will be understood that when neither the
subtract key nor the credit balance key is oper-
ated, the accumulator shift selector 246 will re-
main in the position in which it is shown in full

lines in Fig. 4 so that upon the forward move- "

ment of the accumulator shift slide, the upper
projection 264 of the accumulator shift selector
will engage the upper lug 288 on the accumulator
shift crank 266, and hence swing the accumu-
lator shift forks 270 Iqrwardly to & position in
which the adding wheel pinions 102 will lie in the
positions in which the subtract pinions 100 are
shown in Fig, 1.

Sequence of operations shown in Fig, 17

Fig. 17 is a timing chart showing the sequence
in which the various parts of the machine oper-
ate. By referring to this chart, the particular
angular phase of the main shaft at which the
different operations commence and are com-
. pleted may readily be determined. This timing

chart is useful in correlating the operations of.

the various mechanisms, and will be referred to
from time to time hereinafter for this purpose.
The portion of the chart showing the move-

ment of the accumulator racks is not particu--

larly relevant to the present invention, but has
more particular pertinence to the structure shown

"~ in the co-pending joint application, Serial No.

433,608 filed March 6, 1942, by myself and Hunter
E. Hooe.

Accumaulator engagement controlling
mechanism

It will be understood that to effect adding,
sub-totaling, and totaling operations, as well as
in performing subtracting and credit balance tak-
ing operations, it is necessary to cause the en-
gagement of either the adding pinions 102 or the
subtract pinions 100 with the segmental gears
16 and the disengagement of these pinions there-
from at predetermined phases of the operating
cycle of the machine. The mechanism for ac-
complishing these results is best shown in Figs.
7 to 13 and 16. .

The motive power for swinging the accumu-
lators (both the master accumulator and the
lower accumulators) into engagement with their
respective segmental gears, such as the gears 16,
is derived from the vertical reciprocation of an
accumulator engaging bearfl 280 which is guided
for reciprocatory movement on studs 282, 283,
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and 234 which are secured in the section plate
54. ‘The master accumulator is brought into en-
gagement with its actuating segmental gears 716
and disengaged therefrom through a mechanism
including a link 286, the lower end of which is -
pivoted to the accumulator engaging beam 280
and the upper end of which is pivoted to the for-
ward end of a lever 288. The lever 288 is pivoted

- on & shaft 248 and its rearward arm carries a
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stud 280 which projects sidewardly through a slot
291 formed in an arm 292 pivoted to a rod 294
which is secured to the rearward-ends of the
pivoted accumula.tor frame plates 124 and (25
(Fig. 1).

The stud 2980 is normally held in the upper end
of the slot 281, in the position in-which it is
shown in Figs. 5, 7, 8, and 12, by a non-add latch
296 which is likewise pivoted on the rod 294.
From the foregoing, it will be apparent that when
the accumulator engaging heam 280 is moved
upwardly, the master accumulator will be swung
downwardly to cause either its add or subtract
pinions to be brought into meshing engagement
with the segmental gears 16, while, upon down-
ward movement of the beam, the adding or sub-
tracting pinions are disengaged from the seg-
mental gears T6.

The means for causing upward and downward
movement of the accumulator engaging beam
comprises the cam 188 which is fixed to the main
shaft 184 and carries a pair of sidewardly pro-
jecting studs 300, 301 which are adapted to en-
gage respectively the pointed end 302 of a lever
304 and the camming surface 305 of the subtotal

plate 306. The subtotal plate 306 is pivoted on

a stud 308 carried by the upper end of lever 304,
Rigidly secured to the lever 304 is a rocker 310, .
these parts preferably being rigidly secured to a
shaft 312. The rocker 3{0 has sidewardly pro-
jecting studs 314, 315 adjacent its ends which
are adapted for engagement in notches 316, 317,
respectively (Fig. 9), of a forked accumulator
engaging selector 318, the latter being pivoted
on a stud 320 carried by an accumulator engag-~

5 ing link 322,

 The ends of the accumulator engaging link 322
are pivoted respectively to the downwardly ex-
tending arms of bell crank levers 324 and 325, -
the bell crank levers being pivoted upon the studs
282 and 283 respectively. :

The accumulator engaging link has a pair of
notches 328, 327 in its lower rearward edge which

. are adapted to be engaged by a sidewardly ex-
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tending stud 328 of a detent arm 330 which is
pivotcd on the stud 284 and held in one or the
other of the notches 328, 327 by a tension spring
332. The upper end of the spring 332 is an-
chored to a stud 333 carried by the section plate -
54. The forked accumulator engaging selector
318 is adapted to be swung clockwise from the
position in which it is shown in Fig. 8 to the
position in which it is shown in Fig. 9 by the
engagement of the high point 335 of the cam
sector T with a follower roller 334 carried on the
depending arm 336 of a three-arm lever 338. The
upwardly and rearwardly extending arm 339 of
the three-arm lever 338 has a tension spring 340.
attached thereto for normally urging the three-
arm lever 338 in a clockwise direction to main-
tain the follower roller 334 in engagement with
the .edge of the cam sector T. The three-arm
lever 338 has a forwardly extending arm 342, to
which is pivoted a link 344, the other end of the
link 344 being pivoted to a stud 345 carried by the
forked accumulator engaging selector 318. ’
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From the foregoing, it will appear that when
the three-arm lever 338 is swung counterclock-
wise by the high point of the cam sector T, as
shown in Fig. 11, the forked accumulator engag-
ing selector 318 will be swung clockwise through
the link 344 to cause its notch 316 to engage the
lower stud 314 of the rocker arm 310 and thereby
cam the rocker arm clockwise from the position
in which it is shown in Fig. 7 to the position in
which it is shown in Fig. 10. Since the lever 304
is rigidly secured to the rocker 310, the former
will swing clockwise with the rocker to bring its
pointed end portion 302 into the path of the
stud 300. :

Just after the lever 304 has thus been swung
clockwise to the position in which it is shown in
Fig. 10, the stud 300 will engage the pointed end
302 of the lever 304 and swing the latter counter-
clockwise to the position in which it is shown in
Figs. 12 and 13. Such counterclockwise move-
ment will cause the forked accumulator engag-
ing selector 318 to be moved rearwardly, due to
the engagement of its notch 316 with the stud
314, and thereby move the accumulator engag-
ing link 322 rearwardly, with the result that the
bell crank levers 324 and 325 will be swung
counterclockwise to cause- the accumulator en-
gaging beam to be elevated and thereby to bring
the accumulator pinions into engagement with
the actuating segmental gears 76 as shown in
Fig. 12, The parts described will be held in these
.positions by the detent 328, 330 engaging in the
notch 326 of the accumulator engaging link 322,
as indicated in Fig. 13.

Upon further rotation of the main shaft, the
stud 301 will engage the camming surface 305 of
the subtotal plate 306 and push the latter rear-
wardly, since it is held from counterclockwise
movement on’its pivot 308 by a stop 309 on the
lever 304. As a result, the lever 304 will be
swung clockwise, and, since the rocker 310 will

- move with the lever 304, its pin 314, in engage-
ment with the notch 316 of the forked accumu-
lator engaging selector 318, will cause the accumu-
lator engaging link 322 to be moveq forwardly,
thereby to swing the bell cranks 324, 325 clock-
wise and lower the accumulator engaging beam
280. Lowering of the accumulator engaging beam
280 results in disengagement of the accumulator
pinions from their respective segmental gears 76,
and the parts are held in this position by engage-
ment of the stud 328 of the detent 330 in the
notch 327 of the link 322.

Subtotal taking mechanism

As is well known, the taking of a subtotal re-
quires merely that the accumulators be main-
tained in mesh during both the forward and re-
turn strokes of the accumulator racks. Taking
of subtotals is, of course, controlled by the con-
trol keys 153 and 155, depression of the key 153
resulting in a high point 350 of the cam sector
S—T being positioned to engage a follower roller
352 (Fig. 1), while depression of the key 155
results in a high point 354 of the cam sector S—T'
being in position to engage the follower roller
352. The follower roller 352 is mounted on the
depending arm 356 of a three-armlever 358. The
three-arm lever 358 is biased for clockwise move-
ment to hold its roller 352 in engagement with
the edge of the cam sector S—T by a spring
360, one end of which is anchored to the rod
228 and the other end of which is attached to a
rearwardly and upwardly extending arm 362 of
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" the lever 858. The lever 358 has a downwardly
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and rearwardly extending arm 364 which, at its
lower extremity, has a stud 366 projecting side-
wardly into an elongated slot 368 formed in the
subtotal plate 306. :

Subtotal taking operation

Assuming that the machine is in proper con-
dition for the taking of a subtotal, when the sub-
total cam sector S—T is moved to a position such
that one of its high points 350 or 354 engages
the follower roller 352, the subtotal plate 306 will
be raised to the position in which it is shown in
Fig. 10 and its cam surface 305 will thus lie
outside of the path of the stud 301{. Thus, the
accumulators will not be disengaged from their
segmental gears T6 after the actuator racks have
completed their rearward strokes, but instead,
will remain in mesh with their segmental gears
during the forward (or return) stroke of the ac-
cumulator racks. The accumulators must, how-
ever, be disengaged from their segmental gears
prior to the completion of the forward strokes of
the accumulator racks, and this is accomplished
by the engagement of a stud 370 extending side-
wardly from a plate cam 372 (Figs. 2and 9). Just
prior to the completion of the operating cycle,
this stud 370 engages a roller 314 carried on the
stud 320, and through such engagement, moves
the accumulator engaging link 322 forwardly,
thereby to lower the accumulator engaging beam
280, with resulting disengagement of the aceumu-
lator pinions from their segmental gears 16. In
Fig, 9, this engagement of the studs 370 with the
roller 374 is indicated, the ¢cam 372 being shown
in the position it assumes about 5° prior to the
completion of the cycle. ‘

To review the operation of taking a subtotal,
the operator presses the key 153 if a subtotal is
desired in a lower accumulator, or presses the
key 155 if a subtotal is desired in the master ac-
cumulator. Depression of one of these keys re-
sults in the initiation of an operating cycle of the
machine, whereupon the stepped actuator bar
{18 is moved rearwardly a distance sufficient to
cause the subtotal cam sector S—T to be moved
to the position indicated in Fig. 10, with its high
point 350 engaging the follower 352, providing
the key 153 has been depressed. (If the key 155
has been depressed, the cam sector S—T will be
moved to a position in which its high point 354
engages the follower 362.) Such engagement of .-
one of the high points 350 or 354 of the cam
sector S—T with its follower results in swinging
the three-arm lever 358 counterclockwise, as pre-
viously described, and raising the subtotal plate
306 to the position shown in Fig. 10, where its
cam surface is not engageable by the stud 301.

It will be apparent from the diagram Fig. 19
that whenever either of the high points 350 or
354 of the cam sector S—T are in engagement
with their associated follower, the high point 335
of the cam sector T is likewise in engagement
with its follower 334. Due to this fact, shortly

5 after the initiation of the subtotaling eycle, the

forked accumulator engaging selector 318 is
swung downwardly to cause its lower notch 316
to engage the stud 314 of the rocker 310, as shown
in Fig. 10. 'Thereafter, the stud 300 engages the
pointed end 302 of the lever 304, and, through
the train of mechanism previously described, ele-
vates the accumulator engaging member 280 to
cause engagement of the accumulators with their
associated segmental gears T6.

After these operations have taken place, the
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accumulator racks 50 are permitted to move rear-
wardly under the action of their associated ten-
sion springs 58 until such motion is limited by
the engagement of the transfer cams 101, 103
with the zero stop face of the cam projections
110 on the transfer pawls 86. During such rear-
ward movement of the accumulator racks, the
idler pinions 142 are in mesh with the segmental

gears 16 so that the type wheels 132 will be ro--

tated amounts correspending to the displace-
ment of their associated accumulator pinions.
After the accumulator racks 50 have completed
their rearward motion, the type wheels are op-
erated to imprint the subtotal upon the paper
record strip (with suitable subtotal designating
indicia, not herein disclosed), and after the type
have made their printing impression, their idler
pinions 142 are reengaged with the segmental
gears 16. Following this, the accumulator racks
50 are moved forwardly by the restoring bail 60 to
their normal positions. After the accumulator
racks have been thus restored to their normal
- positions, the stud 310 engages the roller 374 to
swing the accumulator engaging.link 366 for-
wardly, as previously described, thereby to lower
the accumulator engaging beam 280 and disen-
gage the accumulator pinions from the segmental
gears 16.
Total taking operation

Assuming the machine is in proper condition
for the taking of a total, when either the key
154 or the key (56 is depressed for the taking
of a total in any one of the lower accumulators
or in the master accumulator respectively, the
subtotal cam sector S—T is shifted to the posi-
tion indicated by (V) or (VID) in Fig. 19, in which
position, it will be apparent from this figure, the
foilower 352 will be positioned intermediate the
hizh points 350 and 354, or beyond the high point
354. As a result, the subtotal plate 306 will be
in a position (Fig.7) where its camming surface
305 may-be engaged by the stud 301. However,
the three-arm lever 338 will be in the position
* in which it is shown in Fig. 11, and in moving
to this position, will have caused engagement of
the lower notch 316 of the forked accumulator
engagement selector 318 with the stud 3(4. (In
Fig. 11 the cam sector T is shown in the posi-
tion it assumes during the taking of a subtotal
on a lower accumulator, but the other parts in
this figure are in the positions which they as-
sume upon a total taking operation for either
the lower or the master accumulators.)

The total taking operation will follow in the
sequence above described with reference to tak-
ing a subtotal except that the accumulator nin-
jong are disengaged from the segmental gears 16
before the accumulator racks 50 commence their
return or forward strokes. ‘The disengagement of
the accumulators is effected by engagement of
the stud 301 with the cam surface 305 of the
subtotal plate 306. This results in rocking the
lever 304 clockwise and causing the forked ac-
cumulator engaging selector 318 to move for-
wardly, thereby swinging the accumulator en-
gaging link 322 forwardly to lower the accumu-
lator engaging beam 288 and thus to disengage
the accumulator pinions. During the taking of
a total, the numeral type wheels are operated in
the same way as during the taking of a subtotal.

Non-add operations

When the non-add key 152 is depressed, the
cam sectors are, upon operation of the machine,

_ 7
moved to the position (ITI) indicated in Fig. 19,
and the high point 380 (Fig. 5) of the non-add

- cam sector N—A will engage its follower roller
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382 which is carried by the depending arm 383 -
of a three-arm lever 384 pivoted on the shaft
192. The follower roller 382 is held in engage-
ment with the edge of the cam sector N—A by a
tension spring 386, one end of which is anchored
to the rod 228 and the other end of which is at-
tached to the upwardly and rearwardly extend-.
ing arm 388 of the three-arm lever 384. The
third arm 390 of the lever 384 has a sidewardly
extending stud 391 at its upper end which engages
in a notch 392 formed in the depending arm
394 of a bell crank 396 pivoted on the shaft 240,
The other arm 397 of the bell crank 396 is con-
nected by a link 398 with the previously men-
tioned latch 296. The latch 296, as previously
described, has a notch 398 engaging the stud 290.

Thus, when the non-add key is depressed, the .
non-add cam sector N—A will be moved to the
position in which it is shown in Fig. 6, and,
through the three-arm lever 384, bell crank 396,
and link 398, swing the latch 296 counterclock-
wise to break the driving connection between the
lever 288 and the slotted link 292, - As a result,
the raising and lowering of the accumulator en-
gaging beam 280 will not cause the engagement
of the accumulator pinions with their segmental
gears 16, since the oscillation of the lever 288
will merely result in movement of its stud 290 in
the slot 281 of the link 292, and the accumulator
pinions will therefore remain out of mesh. Thus,
amounts may be listed without adding them to
the accumulator,

Normal adding operation

In performing a normal operation of addition,
the numeral keys 20 are depressed in the usual
manner to set up the desired amount, and an
operating cycle initiated by the usual motor con-
trcl bar (shown in my aforesaid application Se-
rial No. 359,271). Under these circumstances,
none of the control keys 151 to 1538 will be de-
pressed, and the cam sectors will remain in the
positions in which they are shown in Fig. 2
throughout the operating cycle. The forked ac-
cumulator engaging selector 318 will be in the
position in which it is shown in Fig. 8 with its
upper notch 317 in engagement with the stud
315 of the rocker 318. When the parts are in
the position shown in Fig, 8, the lever 304 will
be in the position in which it is shown in Fig. 7
so that the stud 300 will not engage the pointed
end portion 302 of the lever 304, The accumu-
lator engaging beam 280 will therefore remain in
its lower position (and the accumulators out of
engagement) until the stud 30{ strikes the cam
surface 305 of the subtotal plate 306, which will
occur after the accumulator racks 50 have com-
pleted their rearward travel. The engagement
of the stud 301 with the subtotal plate 306 will
swing the lever 304 and rocker 310 clockwise,
and thereby move the forked accumulator en-
gaging selector 318 and the accumulator engag-
ing link 322 rearwardly to elevate the accumu-
lator engaging heam 280 and lower the accumu-
lator pinions into engagement with the segmental
gears 16. Just prior to the completion of the
operating cycle, the stud 370 will engage the
roller 3714 (Fig. 9) and move the aeccumulator
engaging link 322 forwardly and thereby move
the beam 280 to its lower position, thus disen-
gaging the accumulator pinions from their seg-
mental gears 16 with all parts of the accumu-
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lator engagmg mechanism restored to normal
position.
Non-print operation

When the non-print key 151 is depressed, the
non-print cam sector N—P is moved to a posi-
tion such that its high point 400 (Figs. 4 and 19)
is positioned for engagement with its follower
(not shown, but similar to the followers 218, 382,
and 352, previously described) for the operation
of a suitable means to prevent the type carrying

arms 136 from swinging rearwardly to make a

printing 1mpression
- Credit balance, master accumulator

When the operator desires to take a total and
clear the master accumulator, but notices from
the indicator wheels 108 that there has been an
overdraft, or that a negative total is present
therein, he will operate the credit balance key
15T (Fig. 2) to effect the taking of such credit
balance.
the operator ohserve from the indicator wheels
108 whether or not a credit balance is present
in the master accumulator, some other form of
indicator, as is well known in the art, may be
provided to apprise the operator of the presence

.of the negative or credit balance. This indicat-
ing mechanism may be associated with the fugi-
tive one inserting mechanism, which, for the sake
of simplicity, is not. disclosed herein. Such nega.
tive total indicating mechanism may also be em-
ployed in any well known manner to lock the
subtotal and total keys 155 and 156 against de-
pression whenever a credit balance is present in
the master accumulator and to lock the credit
balance key 157 against depression whenever a
positive total is present in the master accumu-
lator.

When the credit balance control key 157 is
depressed, the cam sectors will be moved to posi-
tions indicated by the dotted line VIII of Fig. 19,
with the high point 216 of the cam sector S en-
gaging its follower 218 and the high pcint 335
of the cam sector T engaging its follower 334.
The cam sector S will therefore condition the
accumulator shift selector 246 to move the master
accumulator to subtract position as soon as the
accumulator shift slide 250 is moved in a forward
direction, At the same time, the engagement
of the follower 334 with the high point 335 of
the cam sector T will cause engagement and
disengagement of the subtract pinions 100 (Fig.
1) with the segmental gears 76 in the same se-
quence and at the same times during the operat-
ing cycle as was above described with reference
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to a total taking operation, namely, causing such -

engagement during the rearward movement of
the accumulator racks 50 and disengaging the ac-
cumulator pinions from the actuating segmental
gears 16 during the forward movement of the
accumulator racks 50.

Lower accumulators

In the foregoing description, reference has been
made to lower accumulators without specifically
describing them or disclosing the method by
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which they operate. For purposes of illustration, .

only one pair of lower accumulators is indicated
in Fig. 1, these being the accumulators formed
by pinions 402 and 404 which are suitably mount-
ed upon a frame 406 which is slidable in slots
formed in arms 410 pivoted upon a rod 412, The
frame 406 corresponds to that formed by the
frame plates 120 and 121 of the master accumu-
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lator, while the arms 410 correspond to the arms
124, 125 of the rocking frame for the master
accumulator. The pinions 402 and 404 are adapt-
ed to be rotated by segmental gears T6a which
are identical in construction and operation with
the segmental gears 16 previously described, these
gears being actuated, however, from the rack

.portion 65 of thie accumulator rack 50.

A determination of which, if any, of the lower
accumulators 402, 404 should be brought into
engagement with the segmental gears 16a is con-
trolled by a pair of keys 422 and 424, shown in
Fig. 14, These keys are adapted to be latched
in depressed position by a slide 428 and can be
released only by depression of a release key 428
which has & cam surface 429 engageable with
the latching slide 426 as well as locking slide
427 so as to move both of these slides forwardly
and thus release whichever of the keys 422 or
424 is depressed.

The key 422 has a stem 432, while the key
424 has a stem 438, The lower ends of the
stems 432 and 434 are adapted to engage side-
wardly extending lugs 436 and 437, respectively,
of a lever 438 which is non-rotatably secured

‘to a shaft 440, the latter being mounted for ro-

tation in the section plates 54 and 200. The
lever 438 has a sidewardly extending pin #42
which is located between a pair of arms 444 and -
445 which are freely pivoted on the rod 440,
their lower ends having a tension spring 446
attached thereto to draw these arms into en-
gagement with the pin 442 as well as into en-
gagement with a stud 448 which is fixed to the
outer section plate 200 (Fig. 3). .
An arm 450 is pinned to the shaft 440 and is
pivotally connected to the forward end of a link
452. The rearward end of the link 452 is piv-
otally connected to one arm 454 of a three-arm
lever 466 pivotally mounted on the shaft 182, A
rearwardly projecting arm 457 of the three-arm
lever 456 has a sidewardly extending stud #60
which projects into an elongated slot 462 formed
in a lower accumulator shift selector 464. The

5 selector 464 is mounted for vertical reciproca-

tory movement relative to the accumulator shift
slide 250 by a pair of studs 458, 458 which pro-
ject through elongated slots 461, formed in the
selector 464.

The selector 464 has forwardly extendmg lugs
465 and 466 engageable, respectively, with side-
wardly projecting lugs 467 and 468 of an ac-
cumulator shift crank 469, the latter being piv-
ofted on the shaft 192. A pair of forked accu-
mulator shift arms 470 are mounted upon the
hub (or sleeve) of the accumulator shift crank
469 so as to be moved therewith. The forked
arms 470 respectively engage studs 471 project-
ing sidewardly from the accumulator frame
plates 406 (Fig. 1) and form the connection by
which the accumulators are shifted to cause the
selective engagement of either the accumulator
pinions 402 or the accumulator pinions 404 with
the segmental gears T6a. .

The third arm 453 of the three-arm lever 456

has a stud #72 which projects through an elon-

gated vertical slot 414 formed in a slotted con- -
nector plate 416 which is mounted for forward
and rearward sliding movement on studs 478 and
419, the latter projecting sidewardly from the
accumulator engaging beam 280, The studs 418
and 479 project through elongated horizontal
slots 480 and 481 in the slotted plate 416, The
plate 476 is also provided with a T-shaped slot
482, through which projects the end of a rod 484
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which is secured to the ends of the rocking ac-
cumulator frame plates 410, .

When the plate 478 is in the position in which
it is shown in Fig. 14, the plate 416 is free to
move upwardly and downwardly with the ac-
cumulator beam 280 without causing the engage-
ment of either the accumulator 402 or the ac-
cumulator 404 with the segmental gears T6g.

However, when one of the keys 422 or 424 is op-'

erated, as for example, when the key 422 is de-
pressed, as indicated in Fig. 15, the link 452 is
pulled forwardly, thereby causing the slotted
plate 416 to be moved rearwardly to provide a
driving connection between the beam 280 and
the rod 484. When the slotted plate 476 is moved
rearwardly, the forwardly extending top portion
of the T-shaped slot 482 engages the rod 484
so that when the beam 280 moves upwardly, the
" plate 418 will raise the rod 484 and, as will be
apparent from Pig. 1, cause engagement of the
accumulator pinions 402 with the segmental
gears T6a.

On the other hand, if the key 428 is depressed, '

the lever 438 and hence the arm 450 will be
swung counterclockwise from normal position to
move the link 452 rearwardly and swing the
three-arm lever 456 clockwise, thereby lowering
the accumulator shift selector 46% to a position
in which its lower lug 466 will engage the lug
" 468 of the accumulator shift crank 469. The
resulting clockwise movement of the latter will,
through the forked accumulator shift arm 470,
slide the accumulators 402 and 404 forwardly to
a position in which the accumulator pinions 404
will be in position where they will be engaged
with the segmental gears T6a. At the same time,
the clockwise movement of the three-arm lever
456 will cause the slotted plate 416 to move for-
wardly from the position in which it is shown
in Pig. 14 to an extent sufficient to cause the rod
484 fo engage in the rearwardly extending end
of the horizontal portion of the T-shaped slot
482, Thus, when the accumulator engaging
beam 280 is raised, the accumulator pinions 404
will be brought into meshing engagement with
their associated segmental gears T6a.

It is desirable, in each instance, prior to the
taking of a subtotal, total, or credit balance, to
cause a blank stroke operation of the machine,
to make certain that all of the parts are in
proper condition for the desired operation, even
though in some instances such blank stroke may
not be necessary. The machine should not be
provided with a blank stroke insuring operation
(such as shown in my copending application
Serial No. 395,271, filed October 1, 1940), but in-
stead the operator should, if the machine con-
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tioned mounting for the slotted connecting plates
corresponding to the plate 416 of Fig, 14.

. The lower accumulators may constitute pa.irs
of independent accumulators, such as the accu--

mulators comprising the pinions 402 and 404 or,
if it is desired to have more than one. subtract

accumulator, an accumulator assembly, such as - -

the master accumulator shown herein, may be
substituted for the pair ot independent accumu-
lators 402, 404.

It will be understood from the foregoing de- ’
scription that the master accumulators and the
different pairs of lower accumulators may be
more or less independently operated. For exam-
ple, an amount may be added in any one or a
plurality of the lower accumulators and at the
same time added or subtracted in the master
accumulator. This may be accomplished by set-
ting up the item, pressing, for example, the key
424 to select the lower accumulator 404,-and then.
pressing the subtract key 210. Under these cir-
cumstances, the accumulator pinions 404, as well
as the subtract pinions 100, will be maintained
disengaged from their respective segmental gears
16a, 16, during the rearward movement of the
accumulator racks 50, while both of these sets
of accumulator pinions will be brought into en-
gagement with their respective segmental gears
upon the forward movement of the accumulator
racks 50,

If one or more of the pairs of lower accumula-

" tors is a subtract accumulator instead of a pair
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tains a negative balance, cause the machine to -

execute a blank cycle, using the “subtract” mo-
tor bar for this purpose, and, if the machine
contains a positive total, should use the “add”
motor bar for causing this blank cycle.

As previously indicated in connection with the

60

description of the accumulator racks 50, the rack -

portions 62, 63, and 64 may be utilized to ac-
tuate additional pairs of accumulator pinions
corresponding to the accumulator pinions 402
and 404. Such additional pairs of accumulators
will be provided with selecting keys and mech-
anism similar to that above described with ref-
erence to Fig. 14 for the accumulators 402 and
404, Whenever the machine is equipped with

such additional accumulators, the accumulator
engaging beam 208 will be extended forwardly a

sufficient distance to provide a properly posi--
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of independent accumulators, a wide variety of

different additional calculating operations may be .

performed with facility. For example, an item
may be added in one of the lower accumulators
and subtracted in both the master accumulator
and in one of the lower subtracting accumulators.
Likewise, it will be possible, by proper manipu-
lation of the control keys, to transfer amounts
from one accumulator to another, the transfer
being made either to subtract an item' from one
accumulator while adding it in another, or vice
versa, or by simultaneously subtracting or adding
the amount in two or more accumulators.

From the foregoing, it will be apparent that
numerous other kinds of calculating operations
may be performed by the machine by proper oper-
ation of the various control keys., Thus, any
bookkeeping operation which requires the addi-
tion of an item in several different accounts or
the subtraction of such item from a further dif-
ferent account, may readily be performed. This
high degree of flexibility of the machine for
performing.a variety of different calculating oper-

.ations makes it possible to use the machine with

facility in a large variety of accountmg oper-
ations and systems.

This great flexibility of the machine is obtained
without the usual complexity of different inter-
locks and trains of controlling mechanism since
the character of the operation to be performed
by the machine is essentially controlled by the
position of the stepped actuator bar 178, or the
position of the various cam sectors. Because of
the fact that the various cam sectors are rigidly
connected together, it will be impossible to cause -
the machine to jam by failure to operate the
proper controls, and such jamming. is not pre-
vented by the usual complicated interlocks, but
merely by virtue of the fact that all of the im-
portant manually set controls operate to deter-
mine the position of all of the cam sectors.

- The operation of the various trains of mecha-
nism has been described in connection with the
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description of the individual parts thereof so that
it would be repetitive to describe the operation
of the machine,
erally that the machine is operated in-the cus-
tomary manner, with the difference that the keys
181 to 187, in addition to performing the func-
tion of selecting the character of the operation
to be performed by the machine, also initiate
the- operating cycle, and, in this respect, perform
the functions of a motor control bar. The usual

- motor bar is, however, provided for initiating
ordinary adding operation cycles.

While I have shown and described a particu-
lar embodiment of my invention, it will be ap-
parent to those skilled in the art that numerous
variations and modifications may be made in the
particular construction without departing from
the underlying principles of the invention. I
therefore desire, by the following claims, to in-
clude within the scope of my invention, all such
variations and modifications whereby substan-
tially the results of .my invention may be ob-
tained by the use of substantially the same or
equivalent means.

I claim:

1. In a calculating machine, the combination
of a movable frame, two sets of accumulator pin-
ions carried by said frame, a plurality of toothed
actuators alternatively engageable with said sets

of pinions, an arm operatively connected to said .

frame to shift the latter, a lever connected to
said arm, a shiftable selector having parts en-
gageable with the ends of said lever, respectively,
said selector having two positions of adjustment,
in one of which only one of its parts is engage-
able with one end of said lever and in the other
position of which the other of said selector parts
is engageable with the other end of said lever,
means to move said selector toward said lever to
shift the latter, g plurality of control keys, a
member differentially positioned by said control
keys in any one of a plurality of positions, and
means controlled by said member when the latter
is in one of several of its possible positions to
effect shifting of said selector.

2. In a calculating machine having an accu-
mulator and means for differentially actuating
the accumulator, the combination of means in-
cluding a lost motion connection fcr moving said

accumulator into and out of operative engage- -

ment with said actuating means, a latch for pre-
venting relative movement of the parts of said
lost motion connection, a plate having an irregu-
lar edge, a member engageable with the edge of
said plate, a linkage connecting said member and
said latch key, a key, and means controlled by
said key to move said plate to a position in which
it holds said latch in releasing position, thereby
to render said lost motion connection effective to
prevent said. accumulator moving means from
moving said accumulator.

3. In an adding machine capable of performing
operating cycles of different character, such as
adding, subtracting, total taking, subtotal taking,
non-add, etc., and having a main shaft carrying

~ cams, elements driven by said cams to effect said
various operations; the combination of a plural-

However, it may be stated gen- -
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ity of selectively depressible keys for predeter-
mining the character of the operating cycle to be
performed by the machine, a member differen-
tially positioned directly and solely under the cen-
trol of said keys, a plurality of spaced parallel
plates operatively connected to said members and
having irregularities on their edges, there being
one of said plates for each character of operating
cycle to be performed, means maintaining said
plates in selected position throughout the major

portion of the operating cycle, and means co-

operable with the irregularities of said plates
effective to render said driven elements operative
to cause an operating cycle of the machine cor-
responding to that determined by the control key
depressed.

4, In a calculating machine, the combination
of a plurality of sets of accumulator pinions,
numeral key controlled differentially movable
toothed actuators for engagement with said pin-
ions, selector means for determining. which of
said cets of accumulator pinions shall engage said
actuators, engaging means for causing meshing
engagement with said actuators of the set of ac-
cumulator pinions selected by said selector means,
a plurality of control keys, a plurality of control
plates secured together in spaced parallel rela-
tion and movable as a unit from their normal
position g distance selectively determined directly
and solely by the operation of said control keys,
means for holding said control plates in said
position during the major portion of an operating
cycle, means for returning said control plates to
normal position at the completion of each oper-
ating cycle, mechanisms including parts having
their positions controlled by said plates for deter-
mining the operation of said selector means and
the operation of said engaging means, a main
shaft, and means deriving power from said main
shaft to move said control plates to selected posi-
tion and other means to thereafter cause opera-
tion of said selector means and said engaging
means.

5. In a calculating machine, the combination
of a plurality of sets of accumulator pinions,
numeral key controlled differentially movable
toothed actuators for engagement with said pin-
ions, selector means for determining which of
said sets of accumulator pinions shall engage said
actuators, engaging means ‘for causing meshing
engagement with said actuators of the set of ac-
cumulator pinions selected by said selector means,
a plurality of control keys, a plurality of spaced
parallel plates movable as a unit from normal
position a distance selectively determined directly
and sclely by the operation of said conirol keys,
mechanisms cooperable with said plates for de-
termining the operation of said selector means’
and the operation of said engaging means, a main
drive shaft, cams on said main shaft operable
sequentially to move said control plates to se-
lected position, operate said selector means, and
operate said accumulator engaging means, and
means to restore said plates to normal position
upon the completion of each operating cycle.

TIOMAS O, MEHAN.



