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~ UNITED STATES PATENT OFFICE

Fi'ederick L. Fuller, West Orange, N. J., and
Samuel Brand, Binghamton, N. ¥., assignors

i

York

to International Business Machines 'Corpora-
tion, New York, N. ¥., a corporatior of New

Original application September 7, 1934, Serial
No. 743,044. Divided and this appiication Au-
gust 20, 1935, Serial- Ne. 36,948

35 Claims, (CL 101—32)

This application is a division of the application .

of F. L. Fuller and S. Brand, Serial No. 743,044,
filed September 7, 1934, for Improvements in
combined record sorting and accounting ma-

8 chines. . ) :
This application is restricted in . its showing
to a machine which is capable of sorting & group
of promiscuously arranged checks, for example,
in accordance with their classifications with fur-
16 ther provisions of printing mechanisms for list-
ing the amount of the checks in the sequence
~ they are sorted and for listing the checks in
 classified groups. The listings according to classi-
‘fied groups gives lists of checks according to their
18 . segregation in. groups while the listing in the
sequence the checks are sorted is provided for
rapid checking purposes. A tape carrying the
sequential listings can be compared amount for
amount with the amounts listed on the depositors’
20 slips and any discrepancy can easily be observed.

A machine capable of effecting such functions’

has heretofore been constructed and designed

and is illustrated in the patent to F. L. Fuller,
No. 1,989,976, dated February 5, 1935. The pres- .

25 ent machine includes several novel features which
provide improved operations and greatly increase
the efficiency of the prior arrangement. »

The segregation of records has previously been
. attained in the patented machine by the use of

30 2 sorting drum which has always moved in the
same direction to select a compartment and the
selection of a compartment was effected without
any reference to-the fact that the compartment

. desired might have been directly adjacent the -

86 last compartment selected and in this case instead

of effecting a short backward movement of the

 drum the latter was turned forwardly and given
g long movement. - - .

) Such an arrangement greatly reduced the speed

40 of the operation of the machine.. The individual

printers or the “compartment tape printers” were

: carried by this drum and the combined weight

_of these together with the sorting compartments

‘made the rotatable sorting drum very heavy. .

45 While the selection of a suitable driving motor
did not give any obstacles for a suitable means to

rotate .the drum, it did require a complicated

arrangement for stopping the drum at the desired
compartment position.. .. ..

80 The main object of the present invention is toi

provide a series of compartment tape printers
which are not located on the sorting drum and

which may be selected under control of the keys .

which select the compartments. The selection of
. a compartment tape printer is preferably provided

by a cam which rotates with the sorting drum

and the contour of the cam is so designed that a
different compartment tape printer is selected in
each position of the drum irrespective of its di-
rection of rotation.

A still further object of the present invention
is to provide a plurality of sets of amount print-
ing elements and means to cause their setting
concurrently. While the plurality of sets of
amount printing elements are set, the selection
of one for printing is effected by the selecting
means herebefore mentioned which functions to
select a desired platen for operation and a com-
partment tape feeding device. '

Another object of the present invention is to
provide for each printer a type segment and to
cause all of the segments to be set to bring to
printing position a type identifying the compart-
ment selected. The selecting means. also selects
the desired segment for printing. Co :

A further object of the present invention is
to provide an improved compartment tape printer
arrangement. In the present construction there
are provided "twenty-four - printers arranged in
three groups of eight printers each. or each
group there is provided a frame which carries the
record strips, platens and record tape feeding

‘devices. Each frame is detachable from the ma-

chine and when attached therewith the record
tapes are assoclated with the related group of

" amount printing elements. The latter are car-

ried by the machine together with the three ink-
ing ribbons, one for each group. :

In connection with dévices for insuring the
proper operation of the machine the present in-
vention has for its object the provision of locking

10

15

-20

26

30

35

devices which effectively prevent further printing .

operations when any compartment is.filled to ca-

.pacity and also to prevent further printing op-

érations when the tape of any compartmeni tape
printer is exhausted. -

In the patented machine the compartment se-
lecting keys were locked when & key was operated
g, limited number of times signifying the insertion
of a certain number of checks in the related
compartment. However; it was still possible to
operate the check feeding mechanism to insert
a check in the filled-up compartment. The pres-
ent arrangement effectively locks the machine
release bar which causes the operation of check
feeding mechanism and the selected printing
mechanisms. . 'The improved locking device ‘is
controlled by the checks already in the com-

partments instead of by a control from the keys..

Another object of the invention is fo provide

40
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- mechanism and the ten-key controlling mech-

70

75

2

a means for automatically unlocking the ma-
chine when the printer frame having the ex-

hausted roll of tape is re-attached to the machine-

after a full roll of tape has replaced the exhausted
roll of tape.

A still further object of the invention is to give
a suitable visible signal to the operator when
any compartment is filled to capacity and to give
a8 distinctive visible signal when a roll of tape
of the compartment tape printers is exhausted.

Other objects and advantages will appear from
the following specification and drawings in which
drawings:

Fig. 1 is a perspective view of the sorting ma-
chine provided with printing mechanisms  for
listing all checks in the sequence they are sorted
and for listing all checks in classified groups.

Fig. 2 is a view in right elevation of the ma-
chine with part of the enclosing cabinete re-
moved to show some of the interior.

Fig. 3 is a detail view of the locking bolt
for the sorting drum.

Fig. 4 'is an enlarged detail sectional view
taken on the line 4—4 of Fig. 2, showing the
brake for the sorting drum.

Fig. 5 is a top plan view of the driving mech-
anism of the machine.

Fig. 6 is a detail view of the full pocket switch.

Fig. 7 is a detall view of the full compartment

signal and locking devices.

Fig. 8 is a sectional view taken on the llne
8—8 of Fig. 5. _
. Fig. 9 illustrates the one revolution clutch
for the driving shaft and its control by a ma-
chine release bar.

Fig. 10 shows the construction. of the check
feeding roller frame. . -

Fig. 11 is & sectional view taken vertically
through the sorting drum.

Fig. 12 is a detall view of the mechanism
provided to feed checks in the selected pockets
and shown in normal position.

Fig. 13 is a view similar to Fig. 12 but shows

the .mechanism in operated position.

Fig. 14 is an e]ectrical wiring diagram of the
‘machine.

‘PFig. 15 1s a top plan view of the item entering’

anism.

Fig. 16 is a detail view of the device for shift-
ing the setup wheels when amounts are succes-
sively set thereon.

Flg. 17 is a detall view in side elevation of the
item setup wheels; and the rack engaging mech-
anism for the item wheels.

- Fig, 18 is a view in front elevation showing
- part of the ten-key setup mechanism and the
means for driving the master wheel for the
setup wheels.

Fig. 19 is a sectional view of the ten-key
mechanism and part of the electrical controlling
mechanism.

Fig. 20 is another sectional view of the ten-
key mechanism showing particularly the electri-
cal coupling mechanism and electrica.l contact
devices.

Fig. 21 is a detail view of the setup mech-
anism and the means for restoring the setup
wheels to home or normal positions.

Fig. 22 is a detall view of the means for op-
erating the rack adjusting means.

Fig. 23 is a detail view of the operating mech-
anism for the individual compartment tape
printers.

Fig. 24 is an enlarged detail view of one of

. on the base 38 (see also Fig. 5).

-9,122,186

the compartment tape printers showing particu-
larly the means for setting the type elements
and for operating the printing hammer.

Fig. 25 is a detail view of a part of the mech-
anism shown in Fig. 24.

Pigs. 26 and 26a when taken together show a
sectional view of the confrol tape printer and
the compartment tape printers.

Fig. 27 is a detail view of part of the paper
feeding device shown in Fig. 24.

Fig. 28 is an enlarged detail view of one of
the compartment tape printers showing the ham-
mer selecting and retracting mechanism.

Figs. 29 and 29¢ when taken together show the
outside of the compartment tape printers and
the control tape printer.

Fig. 30 is a perspective view of the compart-.

ment indicating mechanism, and ‘compartment
printer selecting and compartment indicator
printing mechanisms.

Fig. 31 is a detail view of an operating cam
and its connection to the compartment printers
for selecting a hammer, causing papet and ink-
ing ribbon feed.

Fig. 32 is a detail view of the mechanism for
locking the release bar when a compartment
tape is exhausted.

Framework (Figs. 2, 5 8, and 11)

The main framework of the machine includes
three longitudinal frames 30, 3f and 32 (Fig. 11)
and mounted on a sub-base 33 (Fig. 2) which
in turn is supported on legs 34. The frames
30, 31 and 32 are joined by 2 back frame 35.
The front legs 34 are joined by a rod 36 and

-the back legs 34 are joined in a similar manner

by a rod 31. These rods support a base or plat-
form 38 (Figs. 2, 5, and 8) which is mounted
on the drum controlling mechanism,

Drive mechanism (Figs. 2, 4, 5, 8, 9, 11)

10

15

20 .

Separate electric motors are provided to drivé i

the machine. One of these motors 39 (Fig. 2)
drives the sorting drum. The other motor 40
(Fig. 5) drives the check feeding mechanism

"and the item printing mechanism.

The motor 40 (Fig. 5) also drives a generator
41 directly connected thereto for the purpose
of supplying low voltage current to operate the
several relays and other electrically operated
devices with which the machine is provided and
which will be described in detail later in the
specification.

The motor 38 is reversible in order to drive the
sorting drum from the position in which it was
left at the last operation through the shorter
distance to a selected position.

The sorting drum indicated generally at 5i
(Fig. 1) is driven by the motor 39 through a gear
42 (Fig. 8) secured on the armature shaft 43.
This gear drives a gear 44 fast on g shaft 48
suitably mounted in a gear housing 46 forming
a part of the motor frame, and in a bracket 41.

The motor 39 and the bracket 47 are mounted
A clutch dise
48 mounted to slide longitudinally on the shaft
45 but rotatable with shaft 45 through the me-
dium of keys or splines 49, (Fig. 8) Is adapted
to be brought into contact with a clutch facing
80 mounted on a clutch disc 56 loosely mounted
on the shaft 45. The clutch disc 56 is secured
to a sprocket gear 57 also loosely mounted on
the shaft 45, and, through a chain 58, (Fig. 2)
drives a larger sprocket gear 59 secured to a drum
shaft 60 mounted in suitable bearings supported

70

%
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in brackets 6! (Fig. 11) extending downwardly
from the sub-base 33.

The clutch disc 48 is normally out of contact
with the facing 50 and is adapted to be brought

5 into physical contact.therewith by the energiza~

tion of a clutch magnet 62 (Fig. 8). ' This mag-
net operates a pair of arms 63 fast on a shaft
64 journaled in a bracket 65. Also secured to
the shaft 64 is a yoke 68 (Figs. 5 and 8) the

10 ends of which yoke carry rollers 61 projecting

into an annular groove in the hub 68 of the
clutch disc 48. .

Obviously, when the magnet 62 (PFig. 8) Is
energized it attracts its armature 68 which is

15 secured to-the arms 63 rocking these arms, the

shaft 64 and the yoke 66 slightly clockwise (as
viewed in Fig. 8), shifting the disc 48 into close
contact with the facing 56 so that the rotation
of shaft 45 is transmitted to the sprocket 57 to

20 frictionally drive the sorting drum.

As will be fully explained later in connection
with the description of the circuit diagram, the
motor 36 may operate in either direction under
the control of the selector keys in order to rotate

.25 the sorting drum the shorter distance to the

selected position.

A brake mechanism is provided for the pur- -

pose of decreasing the speed of the drum as it
nears the selected position. This brake mecha-

30 nism Includes a brake drum 70 (Fig. 4) secured

on the armature shaft 43 of the drive motor 38.
A pair of brake shoes T{ and T2 pivoted on a
common rod 13 and embracing the drum 70 are
provided with suitable linings 74. The brake

35 shoes 71 and 72 normally press their linings

against the drum 70 under the- influence of
springs 15 compressed between retaining nuts
16 on the ends of a rod 17 and the upward exr
tending ends. of said shoes 7i and 72. When at

4p the proper time, as will be described later, the

prake magnet 18 is energized it attracts its arma-
ture drawing a truncated cone 79 mounted on
the lower end thereof, upwardly between rollers

80, there being a roller 80 mounted in the bifur-.
45 cated upper end of each of the brake shoes 7i

" and 12, thus spreading the brake shoes and re-
leasing the drum 70 for rotation. At approxi-
mately the time the selected pocket is at the de-
sired position the magnet 18 is deenergized which

50 Teleases the brake shoes for action of their springs

185. This immediately brings the brake lining into
effective contact with the drum 70 to stop. th
rotation of the sorting drum. - .

In sddition to the application of the brake to

55 drum 10, other means is provided to act as ‘an

cffective brake for the purpose of stopping the

rum. This means includes momentary reversal
of the current through the fleld windings of the
motor 39. The manner in which this reversal is

60 accomplished will be fully brought out in connec-

tion with the description of the circuit diagram.

1t may also be stated that following the mo-
mentary reversal of the current through the mo-
tor a resistance is automatically placed in the

&5 motor circuit which has the effect of causing the

motor to run at reduced speed until the sorting
drum is accurately positioned. When this occurs,
that is, when the drum 6 is brought to rest in
its selected position a locking finger 86 (Fig. 2),

70 which was withdrawn at the beginning of the

operation by the energization of magnets 87, is
released and its spring 88 rocks said finger into

engagement with one of a plurality of spaced:

alining notches 89 located -about the periphery
75 of & ring 85 secured to the drum 5i. :

The motor 40 (Figs. 2 and 5) as stated above,
drives the generator 41 and in addition drives a
sprocket gear 90 (Fig. 5) through reduction gears
enclosed in a housing 9i. The sprocket gear 90,
by means of a chain 9igq, rotates a sprocket gear

.92 (Fig. 2) secured to a main drive shaft 93

mounted in the frames 30, 3{ and 82. The drive
shaft 93 rotates continually while the machine
is in operation and drives a main cam shaft 94
by means.of a gear 35 (Fig. 9) fast on the drive
shaft 92 meshing with @ larger gear 96 rotatably
mounted on the cam shaft 94. "A one revolution
clutch is provided and is rendered effective, under
the control of a release bar 97, to couple the cam
shaft 94 to the gear 96 whereby the shaft 94
receives one complete counterclockwise (Fig. 9)
rotation at each check feeding operation, This
clutch and release bar will be described later.

Keyboard (Figs. 1 and 14)

A brief description will now be given of the
various .manipulative devices provided for con-
trolling the machine. The sorting drum, indi-
cated generally at 51 (Fig. 1), has twenty-four
compartments into which checks may be sorted.
In order to select the particular compartment
into which the check is deposited and to control
the rotation of the drum fo bring the selected
compartment into position to receive the check
a plurality of selector keys 98 (Figs. 1 and 14)
arranged in four banks of six keys each.is pro-
vided, These keys are slidably supported in
plates 99 (Fig. 14) and 100 carried between suit-
able frames. Springs 102 compressed between
the plate 100 and the shoulders on the key stems
normally hold the keys 98 in the upward posi-
tion. ! : .

The key caps carry suitable indications to
designate the comparpments according to the
classification numbers, letters, etc., of the checks
or vouchers to be sorted. For illustrative pur-
poses, however, the keys 98 have been given num-
bers from 1 to 24 to correspond with the num-
pers of the compartments on the drum 5i.

Upon depression of a key 98 a projection on
the stem thereof cams a detent 103 toward the
right (Fig. 14) until the shoulder of said projec-
tion passes below the detent whereupon a spring
108 restores the detent to latch the key in de-
pressed position. The deteht 103 is .in.the form
of a large single flat apertured plate and is sup-
ported between pairs of rods 105. The depressed
key is held by the detent {83 until another key
is depressed which shifts the detent releasing the
previously depressed key. The Keys 98 may not
otherwise be released. . :

Each of the keys 98 carries at its lower end a
rounded block of insulation which, upon depres-
sion of a key, is thrust between contact blades
106 to close two pair of contacts 07 and 108,
there being a set of contacts (07 and-108 pro-
vided for each key 98. The contacts {07 and 108
are connected by suitable. wires to the sorting
drum control device which will be described later.
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The sorting drum (Figs. 1, 2, 11 and 12)

It was described above how the shaft 60 (Figs.
2 and 11) is mounted in the frame 33 and how
this shaft is rotated by the motor 39 by means of
the chain 58. The shaft 60 supports and rotates

70

the sorting drum in the following described man-

ner: ] .

Secured to the shaft 60 are two flanged hubs
. 486 and £37 (Fig. 11) to the flanges of which
hubs are secured discs 138 having flanged rims

95
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£
39, Alarger disc 140 is secured to the right hand
disc 138 (Fig. 11) and carries near its outer edge
a series of lateral projecting rods 14§ (see Fig.
12). At their opposite ends the rods 146 are
secured to and spaced apart by a ring {47 (Figs.
11 and 12).
ments into which the checks are to be sorted
light metal plates are secured to the flanges (38
and extend a suitable distance around the cir-
cumference of said-flanges to form the bottoms
as at 148, each of the parts 148 overlapping its
neighbor. The plates are then bent outwardly
to form radial separators (49 for the compart-
ments. :

Near their outward extremity the plates are
bent toward their respective rods 146, then, pass-
ing over these rods, said plates are bent slightly
inward, these bent portions 150—{5! forming
apertures through which the checks are fed into
the compartments. Ears are bent outwardly from
the separator plates 149, one near the ring 147
and one near the disc 140 and holes therein
receive the rods (46 to maintain the separators
149 properly spaced.

Near each end of the rods {46 are pivoted angu-

lar arms {52 which arms are joined by sleeves
153 surrounding the rods. Between them each
pair of arms 152 pivotally carries a check re-
tainer or clamping plate 154 each pressed against
the separator 148 at its left by springs 155 at-
tached to the arms 152. Projections 56 on the
lower edges.of the plates 154 extend through slots

in the bottom of the compartments to limit the

movement of the inner edges of satd plates 154.
The arms (52 are adapted to be swung counter-
clockwise (Fig. 12) to bring the outer edges of the
plates 154 against the right hand separators 149
to permit ingress of the checks. - The means for
rocking the arms 152 will be described later.

Pins 151 project from the left hand arms 152
(Figs. 1 and 11) to provide a convenient means
for manually rocking the retaining plates 154 in
order to remove the checks from the compart-
ments.

Compartment selection (Fig. 14)
It was previously stated that the selection of

‘the check compartments in the sorting drum 54

is controlled by depression of the selector key 98
(Fig. 1) corresponding to the compartment it is
desired to bring into position to receive the check.
The control of the sorting drum is electrical and
will be described in connection with the circuit
diagram shown in Fig. 14, Depression of a key
88 completes a circuit which causes the sorting
drum to rotate and determines wh!ch direction
said drum will rotate.

Referring now to the circuit dlagram (Fig. 14)
current to operate the sorting machine is supplied
from lines 138 through a switch 189 which, when
closed, energizes the motor 46. This motor runs
continually driving the generator 41 and the drive
shaft 93 (Fig. 2). Closing the switch 159 also
provides current for the motor 39 by means of
wires 160 and {64 but this motor does not start
until a selector key 98 is depressed due to con-
trol relays now to be described. The current for
operating the several relays is suppled by the
direct current generator 41, the positive lead from
said generator being indicated at 162 and the
negative lead at 163.

As was set forth previously there are twenty-
four compartments in the sorting drum 5t and
an equal number of selector keys 98 are pro-
vided to select the compartments. ‘The blades of

To form' the individual compart-
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each Inner pair of blades {06 (Pig. 14) of the
switches operated by these keys are connected
by a common wire 164 (Fig. 14) to the positive
side 162 of the generator 4i. Each of the left
blades carrying one of the points of the contacts
i07 is connected by a wire 165 to corresponding
brushes 166. These brushes are stationary and
are mounted in a suitable, insulating support 167
secured to the sub-base 33 by a pair of brackets
{68 (see Fig. 11). The brushes 66 are con-
stantly in contact with a split commutator com-
prising separate segments 169 and 110 (Fig. 14)
mounted in an insulating disc 176 (Fig. 11) se-
cured to the sprocket 59 which, in turn, is fast on
the compartment drum shaft 60. The segment
169 is electrically connected to'a ring 177 and the
segment 1710 is electrically connected to a ring
{18 both of which rings are mounted in and
rotate with the disc 176.

The commutator segments 169 and 170 have a
fixed relationship with the compartment drum
and rotate therewith, but rotate with respect to
the brushes 166 consequently the spaces between
the segments 169 and 170 may be between any
adjacent pair of diametrically opposed brushes
166, For the illustrative embodiment it may be
noted (see Fig. 14) that one of the spaces sepa-
rating these segments lies between the brushes
corresponding to the No. 1 compartment and the
No. 24 compartment, while the space separating
the opposite ends of the segments lies between
the brushes corresponding to the No. 12 and No.
13 compartments.

Depression of s key 98, for instance the “5”
key, closes contacts 107 and completes:s circuit
from the positive side of the generator line 162

through line 164, contacts 107, the corresponding
-line 168, brush 166, commutator segment 169, the

common ring 171, a brush 179, a wire 180, con-
tacts £81, through the coil of a relay 182, wire
183, contacts 184, wire 185 to the negative gen-

" erator lead 163. At the same time a_ circuit is

completed through one coil 186 of & two coil
relay, contacts 187, wire 185 to line 168 energiz-
ing the relay 188 which attracts its armature

- 188 comprising. the center blade of a three blade

time delay switch. This closes one set of con-
tacts 189 completing a eircuit from the positive
line (62, a wire 190, closed contacts (89, a relay
191 to the negative line 163. Energization of the
relay 191 closes Its contacts 192 (lower left of
Fig. 14) completing a circuit from the line 162,
contacts 192, wire 193, normally closed contacts
249, through the brake magnet 78 (Fig. 4) the
coll of a relay 188 and the clutch magnet §2
(Fig. . 8).

The circuits through the clutch magnet 82
and the relay 195 are completed by wires 196, 181

‘and 198 directly to the negative line side 168.

The circuit for the brake magnet 78 is completed
through a wire 199, contacts 200, wires 206, 207,
197 and 198 to the negative side £63. -

The operation of the brake magnet 18 (Figs. 4
and 14) draws its armature including the mem-
ber 18 upwardly spreading the brake shoes T
and 12 thus releasing the brake. Energization
of the relay 1986 closes contacts 208 (lower right
of Fig. 14), closing a circuit from the negative
lead 163, contacts 208, contacts 209 closed upon
energization of relay 191, to the negative side of
motor control relays 210, 211, 22 and 213. The
energization of the clutch magnet 62 engages
the clutch #48—50 (Fig. 8) between the sorting
drum motor 39 and the sprocket drive 57—53—89.

The energization of the relay 182 (Fig. 14)
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closes contacts 214 and 215, and opens contacts’

- 216 completing a circuit.from .the positive gen-
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erator lead 162, contacts 122, wire 211, contacts
218 normally closed, wire 219, contacts 215 now
closed by relay 182, wire 220, normally closed
contacts 221, wire 222, relay 182, wire 183, con-.
tacts 184, wire 185 to the negative lead 163, thus
setting up a holding circuit through the relay
§82. Another circuit is completed through con-
tacts 192, wires 193 and 241, contacts 214 closed

by relay 182, wire 223, relay coil 224, contacts.

225, 226 and 184, wire 185 to line side 163. En-
ergization of the relay 224 opens the contacts
181 thus opening the circuit from the commutator
to the relay 182 to prevent any cross circuits

when the commutator is in motion.

The closing of contacts 214 also completes & '
elrcuit through the magnet 87 which energizes
this magnet to disengage the arm 86 (Fig. 2)
from the notch 89 on the ring 85 thus freeing
the drum 5i for rotation. _

A circuit is completed at the same time
through the contacts 215, a wire 221, normally
closed contacts 228 to motor control relays 2fl
and 212, contacts 209 and 208 to the negative line
163. Energization of motor control relays 21{
and 212 closes double sets of contacts 229 and
230 respectively completing a circuit through the
motor 39 extending as follows: Positive side of
the main supply line through line 166, normally
closed contacts 236, contacts 230, armature of
motor 39, contacts 228, wire 161 to the negative
igie of the main supply line §58 through switch

9. .

The clutch is now effective and the motor is
running to rotate the selector drum to bring the
selected compartments to position which, it will
be remembered, is the “5” compartment for this
particular example. - 'The drum will continue to
rotate until it approaches within two compart-
ments of the selected compartment as determined
by the depressed selector key 98. A feeler or ex-
tended brush 237 (Fig. 14) carried on the end.
of an arm 238 and extending equal distances on
each side thereof is in contact with a selected
contact point 24i. The arm 238 is fast on the
shaft 60 (see Fig. 11) and carries the feeler 237,
also a shorter feeler 239. A brush 240 carried”

by the arm 238 is adapted to successively wipe

the contacts 241 mounted in an insulating disc
242 suitably secured to the base 33. There are
24 contacts 281 each electrically connected to the
contact {08 associated with a corresponding se-
lector key 98.

Thé arm 238 also carries a brush 243 in con-
stant contact with a common ring 244 and elec-
trically connected to the feeler 237 and 239 and
to the brush 240. ,

When the “5” key was depressed the contacts
108 corresponding thereto were closed setting up
g circuit from the. positive lead 162, wire 164,
contacts 108, wire 245 to the “5” contact 2414,
Now as the feelers 237 on the arm 238 which is
rotating with the drum 5{, contact with the “9":
contact 241 the circuit is extendéd through the

- feelers 237, brush 243, ring 244, wire 246, through
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a relay coil 241, wires 206, 207, 197 and 198 to the
negative generator lead 163. Energization of the
relay 247 closes contacts 248 completing a circuit
from the positive lead 162, contacts 192, normally
closed contacts 249, contacts 248, through a relay
coil 250, wires 251, 206, 207, 197, 198 to the neg-
ative lead 163. This energizes the relay 250 clos-
ing eontacts 252 thus setting up a holding cir-
cuit through said relay 250, and opens the con-

tacts 200 to déenergize the brake magheﬁ 18 which
allows the springs 76 (Fig. 4) to apply the brake.

-

Energization of the magnet 250 also opens con- -

tacts- 236 throwing resistance 253 in series with

the motor 39 thus reducing the speed of -the

‘motor. - :

‘At the time the feeler brush 237 completed the .

above described circuit, a circuit was also.com-
pleted through the “5” contact point 241, as set

forth above, through wire 246, a pair of locking

bolt magnets 258 (see also Fig. 3), wires 201,
197 and (98 to the negative lead 163. -

10

At the time the feeler brush 237 wipes across )

the “5” contact however, the drum 54 is in a po-
sition between compartments and a bolt 255 (Fig.
3) which is adapted to be operated by magnet 254

.strikes the inter-notch periphery of the ring 85

(Fig. 2) and is thus prevented from entering a
notch 89 to arrest the movement of the drum and
align said drum. The magnets 284 are. energized
only as long as the feeler brush 237 is in contact
with the “5” contact 241. ] ‘

The bolt 255 (Fig. 3) is slidably mounted on an
arm 256 pivotally supported on a plate 257 which
in turn is secured to a bracket 258 supported on
a cross Tod 259 extending between the left hand
legs 3§ (Fig. 2) of the machine. A pin 260 pro-

jecting from the bolt 258 is embraced by the bi--

furcated upper end of an arm 266 fast on a shaft
267 to which is also fast the armature 268 of
the magnets 258 and an arm 269 which operstes
the sets of contacts 288 and 243. The arm 256
has two opposed ears 278 bent outwardly there-
from in which ears are loosely mounted studs 271
between the inner ends of which is compressed &
strong spring 272, :

In axlal alinement with the outer ends of the
studs 27§ are two stop screws 272a fast in sup-
porting blocks 273 suitably secured, the upper one
to machine sub-base 38 and the lower ohe on the
bracket 258. The bolt 258 may enter.a notch 89
only when the drum has -arrived af the selected
position as will be described later. .

When the relay 247 (Fig. 14) operated to close
the contacts 248 a circuit was extended from line
82, contacts 192, contacts 248, contacts 248, a
relay coil 274, wire 275, contacts 216, wires 211,
207, i97 and 198 to line 163. Energization of
the relay 274 opens contacts 228 and 278 and
closes contacts 278 and 280. Opening the con-
tact 228 deenergizes motor control magnets 211
and 212 dropping contacts 229 and 230, at the
same time closing of contacts 280 extends a cir-

- cult as follows: Positive lead (62, contacts 92,

wires 183 and 217, contacts 218, wire, 219, con-
tacts 215 closed by energization of magnet 182,
wire 221, contacts 280, through motor control
magnets 216 and #18, contacts 209 and 208 to neg-
ative lead 163. The magnets 210 and 213 now be-
ing energized, close their respective contacts 281
and 282 causing a momentary reversal of the di-
rection of flow of the electrical current through
the motor 38 for the purpose of dynamic braking.

When the brake magnet 18 is deenergized and
1ts armature drops, it closes  contacts 283 (see also
Figs. 2 and 4) setting up a circuit from line 162,
contacts (82, wire (83, contacts 249, contacts 283,
a relay coil 284, wires 207, 167 and 198 toline 163.
Energization of relay 284 closes.contacts 285 set-
ting up a holding circuit for itself extending as
follows: Line 162, contacts 192, wires {93 and 2i1,
contacts 214, wires 286, contacts 285, coil 284,
wires 207, 197 and 198 to line 163.

The energization of relay coil
contacts 287 again energizing the brake magnet

284 also closes.
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: 13 to releasé'rﬂ;e brake shoes 7! and 12 (Fig. 4) :
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and the energization of the relay coil 284 causes
the opening of the contacts 216 deenergizing re-
lay coil 274 which allows contacts 228 and 218 to
close thus restoring the flow of current through
the motor 39 to its former direction. The motor

- continues to run at reduced speed until the drum

is in the selected position.

When the drum arrives in the selected position,
which in the inistant example is the “5” position,
the brush 240 on the arm 238 contacts the “5”
point contact 241 and it again completes.a circuit
through the relay 247 but this relay 247 does not
at this time affect the circuit of relay 250 because
the relay 250 was previously energized and set up
a holding circuit for itself. However the mag-

_nets 254 are again energlzed and since a notch 89

is now opposite the bolt 255 (Fig. 2) the magnets
254 rock the armature 268, shaft 267 and arm 266
to slide the bolt 255 into the notch 89. As the
drum 51 at this time still has some momentum
the bolt 255 and consequently the arm 286 will
be carried therewith in the direction of rotation
of the drum 5{ compressing the spring 272 (Fig.

3) which absorbs the shock and centers the drum

accurately in the selected position by retracting
the drum to a predetermined position.
The ‘magnets 254 are energized as long as a

' key 98 is depressed and the drum is standing in
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the position corresponding to the depressed key.
However as soon as another key 98 is depressed
the circuit is opened and the magnets 254 are de-
energized and a spring 2656 withdraws the bolt
255 to permit rotation of the drum to the new
position. / .
Again referring to Fig. 3, the movement of th

armature 268 also rocks the arm 269 which opens
the contacts 249 and closes contacts 288 (Fig. 14)
setting up a circuit extending from line 62, con-
tacts 192, contacts 288, wire 289, relay coil 290,
wire 185 to the negative line 163. Energization
of relay 290 closes contacts 296 and opens the
contacts 184, 226 and 225. Closing contacts 296
sets up a circuit through a coil 297 from the line
162, contacts 192, wire 211, contacts 296, coil 287

to line 163. 'The coil 297 thus is energized to -
‘open the contacts 221 and opens the holding cir-

cuit through the relay {82,

The opening of contacts 184, 226, and 225 opens
the circuits and allows the relays {82, 224 to as-
sume the normal original position and also pre-
vents back circuits through coils 182, 224 and (86,

Opening the contacts 249 opens the circuit
through the brake magnet 18 allowing the brake
again to become effective. Also opening the con-
tacts 249 deenergizes’magnet 195 which allows
the contacts 208 to open thus deenergizing the
motor control magnets which in turn drop their
armatures to open the motor circuit thus stop-
ping the motor 39. Further opening the contacts
249 deenergizes the clutch magnet 62 to render
the clutch 48—50 (Fig. 8) ineffective. ’

When the magnet 182 is deenergized dropping

its armature and opening the contacts 214 the
magnet 87 is deenergized (see also Fig. 2) allow-
ing the spring 88 to engage the nose of arm 86 in
a notch 89 to aline the drum in the selected po-
sition., , )

With the drum 51, split commutator and the
rotor arm 238 standing at the “5” position let it
be assumed, as a further example, that the “23”
key is depressed. ‘

Depression of the “23” key completes a circuit
to the “23” brush 166 which, it will be observed
by reference to Fig. 14 is in contact with the seg-
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ment {70. This sets up a circuit through the
“23” brush 166, segment 170, common ring 118,
brush 285, a wire 298, a relay coil 299 serving the
same purpose as the previously described magnet
186 and has a common outlet through contacts
187 and wire 185 to the line 163. At the same
time s circuit is completed from wire 298, through
contacts 300, wire 301, magnet 302, wire 303,

contacts 226 and 184, wire 185 to the negative

lead 163. Energization of the magnet 302 opens
contacts 218 and closes contacts 304 and 305,
completing a circuit from the positive lead 162,
contacts 192 closed upon energization of magnet
299, wires 193 and 2117, contacts 216, wire 219,
contacts 304, contacts 306, magnet 302, wire 303,
contacts 226 and 184, wire 185 to line 163 thus
setting up a holding circuit for magnet 302.

Another circuit is completed through contacts
305, wire 223, magnet 224, contacts 225, 226 and
184 to the line 163. The relay magnet 224 opens
its contacts 300 thus opening the circuit from
the commutator segment 170 to the relay 302 to
prevent cross circuits.

The closing of contacts 305 also energizes mag-
net 87 to remove the arm 86 from engagement
with the ring 85 freeing the drum for rotation.

At the same time a circuit is completed through
contacts 304, a wire 307, contacts 278 through
the motor control magnets 216 and 213, contacts
209 now closed, contacts 208 also closed at this
time, to the line 163. The magnets 2i0 and 213
close their respective contacts 281 and 282 ener-
gizing the motor to run in reverse direction.
This rotates the drum by the shorter direction
directly to the “23” pocket where it is brought to
rest in the manner described above.

During the course of this rotation the space
between the segments (69 and 178 passes the
“23” brush {66 at which time the magnet 299
will be deenergized dropping the armature 188.
At this time the armature is shifted to close the
left hand (Fig. 14) contacts 189 in order to main-
tain the relay {9t energized and hold the cir-
cuits through contacts 182. This is only for a
very brief time after which the segsment 169
comes into contact with the live brush energiz-
ing magnet 186 which immediately picks up the
armature 188 closing the right hand pair of con-
tacts 189 holding the magnet 191 energized. The
magnet 186 is energized as long as a key 98 is de-
pressed. However; the motor 39 does not oper-
ate because a circuit is also maintained through
the magnets 254 to hold the bolt 255 (Fig. 3) in
engagement with the drum thus holding the
contacts 249 open and the contacts 288 closed.
This maintains the magnet 290 (Fig. 14) ener-
gized holding the control circuits open.

As soon as another key 98 is depressed the

“circuit through the magnets 254 is opened which

allows the bolt 255 to come out, and closes con-
tacts 249 opening contacts 288. This deener-
gizes magnet 2980 and the machine operates
through the above described selecting cycle.

Re}ease bar (Fig. 9)

Immediately after depressing the selector key
98 the sorting drum rotates to the selected posi-
tion. After this operation, the operator depresses
the release bar 97 rendering a one-revolution
clutch (Fig. 9) effective to impart one complete
counterclockwise rotation to the cam shaft 94 in
the following described manner:

It was set forth above that closure of the switch
159 (Fig. 14) energizes the motor 40 (Figs. 2 and
9) which runs continuously as long as the ma-
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2,128,136
tween the frames 359 and the shaft 362 being

chine is in operation and which drives the gen-
erator 4{ to supply low voltage current to operate
the machine. The motor 88 drives the shaft 93

(Figs, 2, 9 and 12) continually but this shaft ro-

tates idly until operation of the clutch mecha-
nism illustrated in Fig. 9 is effected by depression
of the release bar 81.

The bar 87 is mounted on a stem 308 which is
slidably supported by a pair of headed screws 388
projecting from the frame 3f. The stem 308
carries g stud 310 which is embraced by the bi-

furcated end of one arm of a bell crank 311

having its other arm connected by a link 3i2 to
a lever 313 pivotally supported on the frame 3{.
Depression of the release bar 97 rocks the bell
crank 301 clockwise drawing the link 342 leftward
(Fig. 9) thus rocking the lever 343 also clockwise.

This raises a link 3{4 depending from one arm

‘of the lever 313. The link 3!4 has a shouldered

notch in one edge thereof normally held by a
spring 3{% in cooperative relation with a stud
316 projecting from a retaining pawl 317 pivoted
concentrically with the lever 313. »
The pawl 317 cooperates with. the tail of a
drive pawl 318, pivotally carried on a disc 318

- secured to the cam shaft 94, to hold said pawl
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40

45

818 out of engagement with a drive ratchet 320
secured to the gear 96 and constantly rotated
thereby in a counterclockwise direction (Fig. 9).

The clockwise movement of the lever 313, im-
parted thereto by depression of the release bar
91, as above stated, raists tue link 314 which, due
to the stud 316, rocks the retaining pawl 317
clockwise against -the tension .of its spring 32§,
freeing the drive pawl 3(8 to the action of its
spring 327 which immediately rocks the pawi 3(8
into engagement with the ratchet 328. The disc
319 is now rotated counterclockwise one complete
rotation. Shortly after the disc commences its
rotation a block 328 secured to the side thereof
strikes the lower end of the link 314 and rocks
the link clockwise to free the pawl 317 to its
spring 326 which rocks said pawl counterclock-
wise against a stop stud 328. Near the end of
the rotation of the disc 319 and of the shaft 84

to which it is fast, the tail of the drive pawl 318
strikes the pawl 317, rocking the drive pawl 8i8

- out of engagement with the ratchet 320 to stop
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rotation of the shaft 84. A spring pressed pawl
338 cooperates with a notch in the periphery of
the disc 319 to prevent retrograde movement of
the shaft 94. :

Check feed (Figs. 1, 10, 11, 12, 13)

After the drum &I has been positioned accord-
ing to the selector key 98 depressed, the check is
Inserted into an aperture {35 (Figs. 1 and 12)
and is fed into the selected compartment. The
checks are fed into the compartments by means
of a plurality of pairs of feed rollers 258 and

_bairs of smaller rollers 35f (Figs. 12 and 13).

These feed rollers normally occupy the position
with relation to the sorting drum, in which they
appear in Fig. 12, but upon operation of:the
check feed mechanism to feed a check into a
selected compartment, the rollers are rocked to
the positions disclosed in Fig. 13. *The rollers
350 are secured to the shafts 357 and 358 (Fig.
13), the shaft 357 being carried between a pair
of frames 359 (see also Figs. 9 and 10) secured
to a shaft 360 journaled in the frames 30 and 3!.
The shaft 358 is carried between upwardly ex-
tending brackets 36! one secured to each of the
frames 359. The rollers 351 are carried on shafts
362 and 368 the latter shaft being supported be-

K4

supported between adjustable brackets 364 piv-
oted on the shaft 357 and adjustably secured to
the frames 359 by screws 368 (see Fig. 10).

Also secured on the shaft 368 is a cam arm 366
carrying rollers cooperating with a pair of cams
867 secured on the shaft 84 (Figs. 10 and 12)
which, it will be' remembered receives one com-~
plete counterclockwise rotation at each opera-
tion of the machine. Af the proper time the
cams 367 rock the shaft 360 and the frames 359
clockwise to bring the rollers 35( into close prox-
imity to the selected compartment and at the
same time a gear 368 (Fig. 12) fast on the shaft
94 rotates the rollers 350 and 35! in the directions
indicated by the arrows through the following
described train of gears: .

The gear 388 drives an intermediate gear 369
mounted on a stud 370 in the frame 38. The
gear 369 meshes with a gear 37( loose on the
shaft 360, which gear 37{ meshes with a gear
372 (Fig. 10) fast on the shaft 357 back of the
frame 359. A gear 313 (Fig. 13) fast to the
shaft 357 on the opposite side of the frame 359
irom gear 372 meshes with a gear 374 fast on
the shaft 358. The counterclockwise rotation of
the gear 868 through the train of gears just
described rotates the gear 372, the shaft 387
and the rollers 380 fast thereon in a clockwise

. direction, and the gear 314, shaft 358 and the

feed rollers 358 on this shaft counterclockwise.
The gear 374 (Fig. 13) meshes with an inter-
mediate gear 375 which in turn meshes with a
gear 376 secured on the shaft 363, and the gear
376 meshes with a gear 377 fast on the shaft 362.
This causes the feed rollers 35! on the shaft
363 to rotate counterclockwise and theé rollers 351
on shaft 3628 to rotate in a clockwise direction.
The rollers 360 are notched substantially as
shown by numeral 318 (Fig. 13) so that when
the check is'dropped into the aperture on chute
135 (Fig. 12) the lower edge thereof rests on the

shoulders of the notch 878 substantially between

the sets of rollers 358. The rotation of rollers
35@ and 36{ in the direction of the arrows feeds
the checks into the selected compartment.
" When the selected cumpartment comes into
position an arm 379 integral with the arm 152
comes to rest adjacent a roller 380 (Figs. 10, 12
and 13) on the frame 359. When this frame
is rocked by the cams 367, the roller 388 rocks
the arms 379 and {52 counterclockwise carrying
the retainer plate 156 from the position in which
1t appears in Fig. 12 to the position in which it is
shown in Fig. 13 so that the incoming check may
be fed onto the stack 385 in the proper order.
As the checks or other record materials are fed
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into the compartment they are held close against -

the retainer plate 154 by a series of fingers 386
(Figs. 12 and 13) pivotally carried on a rod 387
carried between a pair of arms 388. The arms
388 are secured to a shaft 389 pivotally sup-

ported on brackets 390 (only one of which is

shown) secured to the sub-base 33. Springs 391
normally urge the arms 388 clockwise pressing
rollers 362 one carried by each arm 388, against
cams 393 fast on the shaft 84.

When the shaft 84, and consequently the cams
393 are rotated counterclockwise the cams 393

permit the springs 391 to rock the arms 388
quickly clockwise from the Fig. 12 position to the

position in which they appear in Fig. 13. As the
fingers 386 are carried into the compartment they
are guided by tails 394 thereon cooperating with
grooves in a rod 395 under the influence of springs
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. 396. After the card is fed in between the fops
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of the fingers 386 and the retainer plate (68 the
cams 393 restore the arms 388 to their original
position withdrawing
compartment. The cams 367 now rock the frames
358 counterclockwise carrying: the feed rollers
outwardly to their normal positions and this
allows the springs 155 to carry the retainer plate
i58 against the stack
position,

Full compartment signal_(Figs. 6, 7, 16

Means is provided to prevent further compart-
ment selecting operations when & compeartment
is full of checks. This means includes contacts
387 (Figs. 6 and 7) adapted to be operated by @
cam 398 fast on the shaft 94 and under the
control of the arms. {52 carrying the retainer
plate {58. Cooperating with the cam 398 (Fig. 7)
is o roller 399 on the free end of an arm 400 of a
lever pivoted on the shaft 360. 'The other arm
404 of the lever, which arim 401 is bent back on
itself as at 402 in order to clear other mechanism,
pivotally carries at.403 a curved lever 404 having
one of its arms 405 provided with a block 4906
in' the plane of a projecting surface 407 on the
arm 152,

The other arm 408 of the lever 804 is connected
to a link 409 which at its opposite end is con-
nected to a lever 410. A pin 416 on the lever 410
projects into a bifurcated floating member 418
and a spring 419 compressed between the pin 416
and & shoulder on the member 448 presses &

" roller 420 against a curved insulating retainer #21.

35

This switch is-mounted in a casing 422 secured

" to an arm 423 of the lever 400—401..
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(Fig. 6) it rocks the

"position (Fig. 12)

When the link 409 is moved toward the left

and the pin 416 rocks the member 418 clockwise

about the roller 420 as & pivot until just as the

center line through the pivot
410 and the center of roller

pin 416 passes the
point of the lever

_ 420, whereupon the roller shifts quickly into con-

tact with the contacts 397 of which there are two.

One of the contacts 397 does not appear in Fig. 6 -

since it lies directly behind but insulated from
the one shown. The link 409 is operated in the
following described manner: . -
‘When the cams 367 (Fig. 10) operate to rock
the frames 859 counterclockwise withdrawing the
feéd rollers 350 and 35{ from the position in
which they appear in Fig. 13 to their normal
and the roller 380 frees the
arm 152 to the action of its spring 185 so that
the latter immediately rocks: said arm clockwise
until it is arrested by the plate 154 striking the
stack of checks 385. Shortly thereafter the cam
398 (Fig. 6) rocks the lever 400—401 clockwise
carrying the lever 408 therewith, the. lever q04
maintaining the same relation to the arm 401
and with the switch box 422 shown in Fig. 6.
On its clockwise travel the block 406 will strike
the face 407, if a sufficient number of checks
have previously been sorted into the particular
compartment selected, and rock the lever 404
slightly counterclockwise about its pivot 403 on
the arm 401. As the number of checks in the
compartment increases the lever 404 will be
rocked farther and farther in & counterclock-
wise direction until eventually the capacity of the
compartment is reached at which point the
movement -of the lever 404 is sufficient to rock
the lever 410 (Fig. 6) past center, whereupon

the spring 419 acts to snap the roller 420 toward

the left to bridge the contacts 391.

the .fingers 388 from the-

385 to hold the checks in

lever 410 counterclockwise

. 9,129,186

_Referring now to the circuit diagram (Fig. 14)
closing the contacts 397 completes a circult from
the line 182, a wire 428, magnet 425, contacts

297, wires 426, 196, {87 and (98 to line {63. En-
ergization of the magnet 428 closes its contacts

627 and 828 and opens the previously described

contacts 187 (top of Fig. 14 Jjust under figure’

number) . o
Closing contacts 427 lights & signal light 428

‘to indicate to the operator the nature of the

trouble. Closing contacts 428 sets up a circuit
from line 662, wire 424, contacts 428, wire 430,
colls 430, wires 207, 187 and 198 to line 188.

Referring now to Fig. 9, energization of the
magnets 434 attracts the armature 432 rocking
counterclockwise a pawl 433 to position the end
of saild pawl in the downwerd path of a block
438 secured to the release bar stem 308 to thus
prevent depression of the release bar 97 until
the checks have been cleared from the compart-
ment.

The opening of contacts {87 deenergizes the

189 to deenergize magnet 191 which opens its
contacts (92 and 299 preventing a selecting op-
eration of the sorting drum until the checks are
removed from the full compartment.

Before the. operator can proceed with an item
entering operation, however, it is necessary to
depress a key 435 (Figs. 1 and 7). When the
cam 398 operated the lever 400—401 an ear 438
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. energized magnet 186 or 299 opening contacts
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on the arm 408 of lever 404 was carried to the .

position indicated by dotted lines 43%8a to the
right of a stud 439 on th@ key lever 436. The
counterclockwise movemen¥ of the lever 404 car-
rled the ear 438 counterclockwise almost into
contact with the stud 439. Now when the cam
398 releases the lever 400—40! and the spring
440 rocks sald lever counterclockwise, the ear
438 rocks the key lever 436 clockwise positioning
a hook #4{ in the path of an ear 442 bent at
right angles to the arm 423, latching the lever
400—A01 against restoring movement thus pre-
venting operation of the link £09 to open the
contacts 397,

After the operator has cleared the checks from
the full compartment he depresses the key 438
rocking the lever 436 counterclockwise to Iree
the lever 400—4&0! to its spring 440 which re-
stores said lever to its normal position. As the
lever 400—401 rocks counterclockwise the arm
405 of lever 404 strikes a stud 448 causing this
lever to rock clockwise about its pivot 403 thus
drawing the link 409 téward ‘the right to open
the contacts 387. ,

Referring now to Fig. 14 when the contacts
307 are opened the magnet 425 is deenergized

tacts 187. The machine may now be operated in
g normal manner.

Lock for release key (Figs. 2, 9, 14)

'Means is provided to lock the release bar 97
while the sorting drum is rotating. This lock is
controlled by the locking finger 86 (Fig. 2) which

- {s operated by the magnet 81 (see also Fig. 14).

It was explained above how depressing a se-

“1éctor key 98 effected energization of magnet

482 which closes contacts 214 energizing the
magnet 81 through the circuit extending from
line 162, contacts 182 now closed, lines 193 and

36

56

.opening contacts 427 and 428 and closing con- .

70

211, contacts 214, magnet 81 to line 163, Ener- .

gization of magnet 87 -rocks the finger 86 coun-
terelockwise and also rocks an arm 1195 rigidly
connected to finger 88 counterclockwise closing
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contacts 1196, Upon closing of contacts §196
a circuit is set up from the line 162 (see Fig. 14)
over wire 424, contacts 1196, release bar magnet

- 431, wires 197 and 198 to line 163 thus energiz-

ing the release bar magnets.

Referring now to Fig. 11 it will be remembered .

that.energization of magnets 431 through arma-
ture 832 rocks bell crank 433 counterclockwise
to interpose the end of said bell crank in the
path of the block 434 thus preventing depres-
sion of the release bar until the drum is stopped
in the selected position. 3

At this time, however, as was fully explained
above, the relay 182 (Fig. 14) is deenergized
dropping its armature and opening contacts 214
which opens the circuit through magnet 87. The
spring 88 (Fig. 2) now reengages the finger 80
with a notch 89, at the same time rocking the

arm 1195 clockwise allowing contacts 1196 to .

open. This opens the circuit through magnets
431 which upon deenergization drop armature
432 (Fig. 9) rocking the bell crank 433 clockwise
to free the release bar for operation,

Amount set up mechanism (Figs. 15, 16, 17, 18,
19, 20, 21)

To enter an.item corresponding to the check

be entered on the ten-key amount setup mecha-

nism which includes the keys {10 (Figs..1, 18 and

20). Depression of any of these keys operates
mechanism now to be described in identically the
same manner and effects a differential rotation of
a master wheel to set amounts corresponding in

digital value to the particular keys depressed on -

corresponding set up wheels, which amounts are
later transferred to a rack system to set up print-
ing elements., Since the operation of each of the
keys is exactly the same, a description will be
given of the operation of the set up mechanism
upon depression of only one of the said keys, for
example, the “6” key. :

The various mechanisms are carried by a suit-

able base (not shown) and parallel side frames
{11 and 118 (Fig. 15) which primarily carry the
ten-key controlling mechanism. The item setup
mechanism and item entering mechanism- are

“carried by the frame plates 21 and 32, (Fig. 15).

The bifurcated lower ends of the key stems
i1 (Figs. 19 and 20) of the keys (10 each em-
brace a stud 120 on a pivoted arm {21, there being
an arm (21 associated with each key 1§0. The
arms {21 are urged upwardly against a stop rod
465 by individual springs 466 set in a cross bar
487 which bar is also slotted to guide the arms
{21. Pivoted on the stud 120 is a latch 468 hav-
ing a cam slot 469 therein embracing a rod 410
supported on -projections of the cross bar 467.

The first downward movement of the depressed
key cams the latch 468 counterclockwise to en-
gage the shoulder end thereon beneath an angu-
lar bail 476 underlying all the arms 121 and car-
ried by arms 477 and 478 (see also Fig. 15) piv-
oted on the shaft 122. 'The arm 4§78 (Fig. 20) ex-
tends upwardly and a spring 479 stretched be-~
tween a stud 480 on said arm and an arm &8
pivoted on the shaft 122 normally holds a shoul-

. der 480a of the arm 481 against the stud 480.

5

When the arm {21 moves downwardly under the
influence of the depressed key it rocks the bail
416 and arms 477 and 418 counterclockwise, and,
through the spring 419, rocks the arm 48! in thn
same direction, thrusting upwardly a link 482

‘iheld by 2 spring 483 against an arm 484 secured

to a shaft 485 which arm 484 is held against a

.9
stop stud 486 by a spring 481. The upper end
of the link 482 abuts against an insulating block
488 supported on the lower one of a pair of switch
blades carrying contacts 489 (see also Fig. 14 right

side of the sheet near the center) closing sald
contacts. Closing contacts 489 energizes a bail

‘magnet 490 (Figs. 17, 19 and 20) which operates

another bail including arms 491 and 492 (Fig. 15)
pivoted on the shaft 122 and connected at their
left hand ends (Figs. 19 and 20) by a bail 483.
Between them the arms 491 and 482 also carry

10

an armature 494 adapted to be operated by the

magnets 4§90.

Examination of Figs. 19 and 20 discloses that

the bail 483 rests first above and in contact with
the angular or flanged part of .the bail 476.
When 2 key 140 is depressed and arm 2§ rocked

15

the bail 476 maves downwardly away from the ..

bail 493, but energization of magnets 490 rocks
the bail 493 downwardly into contact with the
now lowered bail 876 to prevent restoration of
the latter until magnets 490 are deenergized.

The arm 492 (Fig. 20) is integral with an up- -

wardly extending arm 495 and a spring 496 holds
this arm and the bail 493 in retracted position
until the magnets 490 are energized whereupon
the bail 483 and the arm 495 are rocked counter-
clockwise. At this movement a link 497 pivotally
connected to the free end of the arm 498 is drawn

toward the left for the purpose of operating an.

escapement device which permits an amount cor-
responding in value to the particular key (10 de-
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pressed to be set on one of & group of setup wheels .

498 (Figs. 15, 1T and 18). .
These wheels are mounted on a shaft 499 sup-

"ported In the frame 32 and in a bracket 500 se-

cured to the frame 31 (Fig. 15), and are slidable

in Fig. 15 by means to be described later. In this
position (¥igs. 15 and 18) the wheel 498 on the

" extreme left 1s in mesh with a master setup wheel
506 secured to a shaft 507 mounted in the frames.

31 and 32. - Hubbed to the gear 506 is a friction
disk 508 which cooperates through the medium

of a facing 509 of leather, or other suitable mate-

rial, with a disc 510 fast to a constantly rotating
gear 514,

disc 515 provides a constant pressure between the

dises 508 and 500 whereby the gear 5il drives.

the gear 506 when the latter is freed by the above
mentioned escapement device. :

The gear 61i meshes with a gear 516 secured
to the shaft 92 which, it will be remembered ro-
tates constantly when the machine is in opera-
tion, (see Fig. 2).

Fast on the left hand end of the shaft §0T
. (Fig. 18) is a gear 517 meshing with a gear 518

on a shaft 58 (see also Fig. 15) on which is also
mounted a pin drum 520. The drum 520 has
slidably mounted therein a plurality of pins 521
(Figs. 15, 18 and 19) adapted, when thrust toward
the right (Fig. 18) to cooperate with an escape-
ment pawl 522 fast on a shaft 523. The upper
end of an arm 524 also fast on the shaft 523
(Fig. 20) rests in the path of the lower end of a
lever 525, the upper end of which lever 525 rests
normally in the left hand end of a recess 526 in
the lower side of the link 497,

Depression of a key 110, for instance, the “§”
key, first. closes the corresponding contacts i2%
and then, as the depressed key nears the limit
of its downward travel, the link 482 closes the
contacts 489 completing a circult from the line

35

" as 8 group longitudinally on the shaft 499 toward *
the left from the position in which they appear.
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, A spring 512 compressed between 2 .
hub 512 of an arm 514 on the shaft 507 and a-
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1_0 -
162 (Flg. 14), wire 199, contacts 126 correspond-

- ing to the particular key depressed, a pin mag-

i0

net 527, contacts 528, contacts 489 to line {63.
A circuit is also completed from wire 190 through
a magnet 529, contacts %28, contacts 489 to line
{63. The magnet 529 closes contacts 530 setting
up a holding circuit through contacts 528, con~
tacts 63C to line 163. At the same time a circuit

is established through the bail magnets 450, con-

tacts 489 or 830 to line 163.

. Energization of the pin magnet 527 (Fig. 18),

in this example the “6” magnet, attracted its
armature 336 which acts to thrust the partic-

* ular pin 521 then in line with said armature to-

15

ward the right (Fig. 18) into the plane of a nose
887 on the escapement pawl 522. The pin drum
520 is normally prevented from’ rotating due to
the pin 52{ previously setup resting against the

‘nose 837 on the escapement pawl 522,
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The pin 52§ last set up remains effective to
hold the drum 520 against rotation until another
key is depressed operating the pawl! 522. The
pin primarily set up is restored just after it
passes the nose 537 by a cam face on the end of
:la'bracket 538 (Fig. 18) projecting from the frame

8

As the bail 493 (Fig. 20) and the arm 495 near
the end of their counterclockwise excursion the
link 497 rides onto a stud 541 which rocks said
link upwardly clear of the lever 525 which is then
permitted to be restored to its normal position as
the tooth 5398 (¥ig. 19) wipes the ear 538 rocking
the pawl 622, shaft 8§23 and arm 524 (PFig. 20)
counterclockwise. The link 487 is restored to its
normal position when the arm 495 moves clock-
wise to 1ts normal position.

Just as the arm 495 reaches the limit of its.

counterclockwise movement it strikes an insu-
lating block 542 opening the contacts 528. This
deenergizes the bail magnet 490, the holding relay
§29 and the pin magnet 527 allowing the arms 21
and the bails 476 and 493 to restore to normal
positions, allowing the circults to return to nor-
mal for the next succeeding operation.
- Obviously the operation of the above described
mechanism upon depression of a key {0 effects
a partial rotation of the shaft 519 corresponding
in degree of rotation to the value of the partic-
Thus if the “0”
key is depressed the shaft 5i9 is rotated one step,
the “1” key causes a two step rotation, ete. -
When the bail magnet 490 is energized it rocks
the bails 476 and 493 counterclockwise as set
forth above and near the end of this stroke the
link 487 (Fig. 20) rocks the lever 525 counter-
clockwise, sald lever at the same time rocking the
arm 524, shaft 623 and the escapement pawl 522
clockwise removing the nose 537 from the path
of the pin 521 then pressing against sald nose

thus freeing the pin drum 520 and the shaft Bi8 -

for rotation.
The armatures 538 of the several digital pin

magnets 527 are spaced differentially away from -

the nose 837 of the escapement pawl 522 in a
counterclockwise direction so that when the pawl
522 is rocked ‘to free the drum 520 said drum and
the shaft 818 will rotate a distance & number of
steps proportional to the particular key !{8 de-
pressed,; which in this case is the “6” key when
it is again arrested by the projected pin 8§24 strik-
ing the pawl §22. This pawl was returned to its
former position (Pig. 19) by one of & series of

teeth 538 on the drum 520 wiping an ear 539 on -

the opposite end of the pawl 522 thus rocking

said pawl counterclockwise.

2,122,136

As the projected pln 52l approaches the nose
537 of the escapement pawl 522 it strikes an-arm
540 (Fig. 19) fast on the previously described

"shaft 485 rocking this shaft and the arm 484

(Fig. 20) counterclockwise. It will be remem-
bered that the spring 483 normally presses the
link 482 against the arm 484. The counterclock-
wise movement of the arm 484 rocks the link 482
also counterclockwise carrying the upper end of
said link clear of the block 488 whereupon the
contacts 489 immediately open. The several cir-
cuits described just above, however, are main-
tained through the contacts 528 (Fig. 14).

The differential fotation of the shaft 8§19 is
effected by the continuously rotating gear 5l
through the friction drive 508-—610 as set forth
above thus imparting through the: master gear
506 (Figs. 18 and 21) and consequently to the
particular setup gear 498 in mesh with the mas-
ter gear a rotation sufficient to set the gear 498
to a position corresponding to the value of the
depressed key 118. Thus, if the “6” key 118 was
depressed the wheel 498 then in mesh:with the
master gear 506 will be rotated seven steps to
bring the “6” position on the wheel 498 under a
slght opening 543 (Figs. 1 and 21) where it is
visible to the operator. ’

' Setup wheels (Figs. 15, 16, 17, 18, 21)

In setting up a number comprising a plurality
of denominational orders on the setup wheels 498
the operator sets up the highest denominational
order first, and then sets up the remaining de-
nominational orders in succession from the high-
est to the lowest order. "Assuming then that the
“6” key 110 was depressed to set up the highest
denominational order of a number, the setup
wheels 498 (Figs. 15 and 18) are all the way to
the right with the left hand one of the wheels
498 in mesh with the master gear 506.

As each number is set up the group of wheels

498 are shifted in two movements, one space to .

the left to bring the left hand wheel in line with
the right hand one of a series of racks 515 and
to bring the second wheel 498 into mesh with the
master gear in readiness to set the next denom-
inational order digit thereon. The mechanism
for shifting the wheels 498 will now be described.

As mentioned above the set up wheels 498 are
slidably mounted on the shaft 499. The group
of wheels 498 is embraced by a pair of arms 545
(see Fig. 15) projecting from s sleeve 546 slidably
mounted on a shaft 547 supported in the bracket
500 and in the frame 32;

A roller 543 (PFig. 16) carried on the sleeve 546
projects Into a spiral cam groove 549 formed
about a cylindrical member 5§36 secured on a
shaft 551 rotatably supported in the frame 32
and In a bracket §%2 secured to said frame. .

In order to rotate the cam 550 a gear 553 se-.

cured on the shaft 85! near the frame 82 (Figs.
15 and 16) meshes with & segmental gear 554
pivoted on the shaft 807.  Also meshing with the

" segment 554 is a gear 558 secured to an escape-

ment ratchet 556 mounted to rotate on a stud
837 projecting from the frame 32. A spring 558
having ane of its ends secured to the arm 514
mounted on the shaft 507 and secured, to- the
segment 558 normally urges the segment 554
counterclockwise and the gear 8§86 and ratchet
856 clockwise (Fig. 16) but these parts sre pre-
vented from rotating due to the cooperation of
an escapement pawl 568 loosely mounted on a
shaft 566 supported between the frames 31 and
32. The pawl 560 is normally urged clockwise to
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it appearsvm Fig 16 by a
to the shaft 566 adjacent

the position in which
spring 561. Secured
the pawl 560 is an arm v
projecting into a slot §710 in the pawl 5§60.

The bifurcated end of an arm 571 secured on .

the shaft 566 between the frames 3i and i18

‘(Figs. 15 and 17) embraces a stud 572 project-~

ing from the bail arm 481 through a clearance
opening in the frame 118. .

It will be recalled. that the bail arm 491 is
rocked counterclockwise (see Fig. 20) upon ener-
gization of the bail magnets 490. This move-
ment is transmitted through the stud 5712 (Fig.
17) arm 571 and shaft 566 to rock the arm 568
(Figs. 16 and 21) counterclockwise. Near the
extreme of this movement
stud 569 strikes the left hand end of the slot 5§10
and rocks the pawl 560 slightly counterclockwise
to disengage a hook 513 from
and, at the same time, moving a nose
the path of the next ratchet tooth.

As soon as the nose 573 is clear of the ratchet
the spring 558 acting through the segment 554
rotates the gear 555 and the ratchet 556 one
half tooth space.
by the segment 554 to the gear 593 and the cam
550 (see Fig. 15) rotating the cam sufficiently
to displace the sleeve 546 and the group of wheels
498 one half step toward the left. This move-

514 into

ment is not sufficient to carry the particular -

wheel 498 then in' mesh with the master wheel
506 out of engagement therewith.

At this point in the operation the master wheel
506 recelves its increment of rotation under the
control of the depressed key [10, which in the
present example is the “6” key, and the pin
drum 520, .as set forth-above, to correspondingly
rotate the particular setup wheel 498 in mesh
therewith seven spaces to'the “6” position after
which the magnets 490 are deenergized by open-
ing of the contacts 528 and the ball'arm 491 is
restored clockwise to normal. Lo

This rocks the arm 571 (Fig. 11 shaft 566
and arm 568 (Figs. 16 and 21) clockwise to free
the escapement pawl 560 to the spring 567, which

immediately rocks the pawl in the same direc- .
tion’ disengaging the nose 574 from the ratchet -

566, and engaging the hook §13 therewith. At
this time, and under the influence of spring 558
the ségment 554, receives its second movement
advancing the ratchet 556 one half step to com-
plete s full step of movement. Likewise, the
frame 585 and spiral cam 550 receives their sec-
ond clockwise rotation (Fig. 16) to shift the
setup wheel the second half
This carries the highest denominational order
setup wheel out of mesh with thé master wheel
506, and positions that wheel just above and in
a 'vertical plane with, but not in mesh with the
right hand, or lowest denominational order rack
! 15, 17 and 18).

The same operation is repeated as each key
ti0 representing a denominational order of a
number being set up is depressed.. The setup
wheels 898 being shifted one full step toward the
jeft and the next succeeding wheel being differ-
entially set according to the particularkey 18
depressed. .

Setup wheel aligner (Figs. 15, 16, 17)

In their normal right hand position (Fig. 15)
the setup wheels 498, with the exception of the
highest order wheel, that is, the left hand wheel,
are in engagement. with a fixed aligner 561, se-
cured to, and projecting inwardly from the frame

568 carrying a stud 569

_carried by one arm of a

of the arm 568 the.

.erates to permit the spring
the ratchet 556,

This movement is transmitted

step toward the left.

11

32. This lock is not effective for the highest
order wheel 498 as it is in. mesh with the master
gear 506 ready for a rotation.

As the wheels are shifted toward the left (Fig.
15) they are moved successively out of engage-
ment with aligner 561 and into engagement with
the master gear 506 to receive their adjustment
then out of engagement with the master gear
506. and into engagement with an aligner 562
bell crank 563 (Fig. 1)
pivoted on the shaft 507. The other arm of the
bell crank 563 carries a roiler ‘564 cooperating
by means of a spring 591 with the cam profile
of a box cam 569 fast on the cam shaft 94.

At the proper time, after the amount is set on
the wheels 498 and after the racks 575 are lifted
into mesh with the wheels 498, the cam 565 op-
59f to rock the hell
¢rank 563 clockwise to remove the aligner 562
from engagement with the - setup wheel 498.
The racks 575 then move toward the right until
the end of a concenfric slot 596 in the wheel
498 strikes a stop rod 597 (Fig. 16) carried be-
tween the arms §45
slots 596 in all.of the wheels 498. ‘Thus, the racks
515 receive their differential movement under
(.:ontrol of the previously adjusted setup wheels
498, ) o .

After the racks 875 are set they are disengaged
from the wheels 498, and at the same time the
aligner §62 is brought into engagement with the
said wheels. :

. Rack engaging mechanism (Figs. 15, 17)
After the complete number or amount has

. been set on the wheels 498 the operator depresses
. the release bar

97, which, as above described,
operates the one revolution clutch (Fig. 9), to
impart one complete counterclockwise rotation
to the cam shaft 94.

Mechanism Is operated by the cam shaft to .
_raise the racks 575 into mesh with the setup
wheels to zero or -

wheels, and then restore sald
normal thereby differentially setting the racks
515 a distance corresponding to the setting of
the individual wheels 498. The movement of the
racks 515 is utilized to set printing elements, as
will be fully described lafer.

The racks 515 are slidably mounted in a frame
including plates 516 (Figs. 17 and 21) having
their right hand ends pivoted on a stud §T1, the

racks being slotted at the right to embrace the

and extending through the.
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stud 517. The left hand ends of the plates 576

are joined by a bar. 578 (Figs. 15, 17 and 21).
This end of the rack frame is adapted to be raised
and lowered to bring the racks $15 into and out
of mesh with the setup wheels 498. The frame
is guided in its movement by _projections 519
(Fig. 15) on & cross bar 580, supported between
frames 3f and 32. The racks 515 are slotted
near the left hand ends and are slidably mounted

55
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on a rod 581 (Fig. 1T), extending  between the

side plates 576 of the rack frame. In its normal
position the bar 5§78 rests on a plate 582 secured
to the bottom of the bar §80, and extending be-
neath the bar 518 (see Fig. 17). ..

The mechanism for raising the racks into
mesh with the setup wheels includés a groove
583 in the box cam 565 (Figs. 15 and 17), fas-

tened on the cam shaft 94. This cam is adapted

to rock a lever 584 pivoted on a stud 585 project-
ing from the frame 3. A flattened stud 586 on
the left hand end of the lever 584 rests beneath
an arm 581. Formed on the end of the arm 5§81
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is & slotted ear 598 surrounding an angular pro-
Jection 537 on the plate 516.

Referring to Fig. 17, it is obvious that rotation
of the cam 565 through the groove 583 will rock
the lever 684 first clockwise and then counter-
clockwise to normal. On its clockwise movement
the lever 584 by means of stud 586 rocks the arm
587 counterclockwise to raise the rack frame, thus
carrying the racks §75 into mesh with the set-
up wheel 498. )

- Setup wheel restoring (Figs. 15, 16, 21)
As soon as the aligner 582 is re-engaged with

the setup wheels 498, these wheels are shifted:

toward the right (Fig. 15) to their normal posi-
tion by one continuous movement. This is ac-
complished by rotating the cam 550 and con-
sequently by the cam groove 549 moving the
frame 545 backwardly the same distance it was
moved to shift the wheels 498 step hy step as
the numbers are set up. As the escapement pawl
560 (Figs. 16 and 21) is operated to permit the
spring 558 to rotate the segment 554 in the set-
ting up of numbers, another segment 598 (Pig.

'21) pivoted on the shaft 93, and meshing with

a segment 599 integral with the segment 558 is
correspondingly rocked to carry a roller 600 on
an arm 60f integral with the segment 598, into
the path of a profille cam 602 fastened on the
shaft 94. N »
Near the end of the rotation of the shaft, the

cam 602 rocks the arm 601 and the segment 598 .

counterclockwise to normal, rocking the segment
§54 clockwise to its normal position. This move-
ment of the segment 654 rotates the gear 553
and the cam 5560 counterclockwise sliding - the
sleeve 548 and its group of setup wheels 498
toward the right to the position in which they
appear in Fig. 15. - :

At this clockwise rotation of the segment 554
the gear §55 and the ratchet 556 are also rotated
counterclockwise, This rotation, however, is idle
since the escapement pawl 560 vibrates idly, the
slot 570 being of suffielent length to permit the
pawl to vibrate without displacing the stud 568.

Means is also provided to positively rotate the
setup wheels 498 backwardly to zero, This means

includes a restoring rod 608 (Fig. 16), carried be-~
tween a pair of arms 604 secured on the shaft .

493, The rod 608 extends through all of the
slots 596 in the wheels £98, and is of sufficient
length to permit the longitudinal movement of
the group of wheels 488 as they escape to the
left (Fig. 15) when being set up. A gear 6086
(Fig. 21) secured to the shaft 488 meshes with
8 segment carried on an arm 806 pivoted on the
shaft 93 and forming one arm of a lever. The
‘'other arm 607 of the lever carries a roller 808
projected into & cam groove 608 in a cam 610
secured to the cam shaft 84.

. The cam 6108 operftes to rock the lever 606—3g07
clockwise, which rotates the gear 888, shaft 499,
and the restoring rod 863 counterclockwise to
restore the wheels 488 to normal. On normal
operation the wheels 488 are restored as the
racks 876 advance toward the right, the re-
storing rod 603 following this movement, to in-
sure that -all of the setup wheels 488 are posi-
tively restored. . :

Locking devices for actuating racks (Figs. . ,
15, 17, 18)

A number to be set on the setup wheels 498
may vary in the number of denominetional or-
ders from one to nine, the numbers belng lm-
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ited in denominational order to the numbers of

* the setup wheels 498 provided in the machine,

In the illustrated embodiment, nine of these
wheels are provided, however, when & number
is set on these wheels utilizing less than the
nine wheels, certain of the racks 575 will not
cooperate with the wheels 498, in which case it
is necessary to. provide means to prevent such
racks as do not mesh with the setup wheels 458
from movement toward the right. This means
includes s series of pawls 611 (Figs. 15 and 17)
there being a pawl 61t cooperating with each
rack $15. The pawls 611 are pivoted on a rod
612, mounted in a bracket 613 carried on ears
6i4 bent inwardly from the upper edge of the
side plates 576 of the rack frame. Referring to
Fig. 17, it can be seen that the pawls 611 rest
in the paths of projections 615 on the left hand
ends of the racks 5715. As the group of setup
wheels 498 escape toward the left (Fig. 18) @
projection 616 on the sleeve 546 Positions itself
over tails 617 projecting from pawls 6/1. When
the rack frame 576 is brought upwardly to mesh
the racks 575 with the setup wheels 498, the
talls 617 of the pawls 611 move upward there-
with, and the projection 616 rocks the pawls
clockwise about pivot 612 to remove the pawls
from cooperative relationship with the projec-
tions 615 on the racks 575.

Obviously only those pawls 611 will be rocked
which lie beneath the projection 616. Thus, if a
number comprising four denominational orders
is set on the wheels 498, the left hand four of
these wheels (Fig. 15) will engage the right hand
four of the rack 575. Iikewise the projection
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616 will move left over the four pawls 611 to .

the right.

Now when the rack frame 576 is rocked up-
wardly  (Fig. 17) the four pawls to the right
will be rocked out of engagement with ‘their
respective racks, whereas the remaining pawls
611 cooperating with higher denominational or-
der racks 575 will remain in their position where-
in they are effective to restrain the racks 515
from moving toward the right (see Fig. 17) to
set the printing type elements to be described
later. - ' -

Rack operating mechanism (Figs.
21, 22, 26, 26a, 29, 29a)

Referring to Fig. 21 each of the racks 57§
carries a stud 624. at its right hand end which
stud is embraced by the bifurcated end of an
arm 825 of a bell crank 631 pivoted on a shaft
€32. The other arm 633 (Fig. 26) of the bell
crank 63! is also bifurcated and straddles a
stud 634 carrled by a vertically disposed slide
635. There is a bell crank 631 and vertical slide
6§85 for each denominational order rack 515. At
its upper end the vertical slide 635 carries type
elements 636 slidably mounted therein. The
purpose of the bell crank 634 is to transmit the

" movement of the rack 675 to the vertical slide

638, for the purpose of positioning the type-ele-
ment 636 differentially to print the amount set
up by the keys 118.

The arms 828 of the bell crank are normally
bpressed against a bail 640 carried between a pair
of arms 641 (Figs. 21, 29 and 29a) secured to

“the shaft €32 by a spring 642 stretched between
& projection 648 on the lower side of the rack:

§78 and one of the
arms 841,

After the racks 815 have been rocked into en-
gagement with the previously set setup wheels
438, the bail 640 (Fig. 21) recelves an invariable

rods 644 carried between the
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excursion, first counterclockwise and then clock-
wise to normal. On its counterclockwise travel,
the rod 644 acting through the spring 642 draws
the racks 575 which were engaged with the setup
wheels toward the right therewith, each rack
575 being differentially stopped by its corre-
sponding setup wheel 488, engaging the stop rod
597 (Fig. 16). The bail 644 continues its invari-
able excursion after the racks 515 are arrested
merely stretching the springs 642,
~ After the racks §76 are disengaged from the
setup wheel 498, as described above, the bail 640
receives its clockwise or restoring movement to
shift the racks 575 leftward to their normal po-
sition. . :
The means for operating the bail §40 is illus-
trated in Fig. 22, and includes a pair of com-
plementary cams 645 fast on the shaft 94 co-
operating with rollers carried on a curved arm
646 pivotally supported on a rod 630. A link 647
connects the curved arm 846 with an arm 648
secured to the shaft 632. At each adding cycle
the cams 645 (Fig. 22) rock the arm 646 first
clockwise and through the link 647 rock the arm
648, shaft 632, and the bail 640 counterclockwise.
The cams 645 then reverse this movement rock-

ing the arm 646 counterclockwise- and fhrough

the link 647 rock the arm 648, the shaft 632 and
the bail 640 clockwise to restore the racks 575 to
their normal position. ‘

It was stated above that each of the slides

635 is shifted vertically a distance commensu-

rate with the movement of the rack 515 under
the control of the related setup wheel 498. This
movement positions the corresponding type ele-
ment 636 (Fig. 26) opposite a platen 649, Mech-
anism is then operated to force the type element
636 against the record material in order to take
the impression therefrom. This printing mech-
anism will now be described.

Control printer (Figs. 23, 26, 29)

Means is provided to take an impression from
the type element 636 when the slides 635 are in
their adjusted positions.
nism for accomplishing this impression is known
herein as “Control Printer.” This printing
mechanism is supported by a frame 113 (Fig. 29)
and a frame 716 (Fig. 26) mounted on rods 773,
projecting between the frames 31 and 82. At
the proper time, after the slides 636 are adjusted,
hammers 116 pivoted on a shaft 777 extending
between the frames 173 -and 774 are released and

springs 118, there being a spring for each ham-.

mer 116, throw the hammers against the selected

‘type element 636 pressing each element against

the record material 772 to make the impression
thereon. The springs 178 normally urge the
hammers T16 clockwise but a bail 119 secured to
the shaft 717 normally restrains the hammers in
their retracted positions. The operating mecha-

- nism for the bail 779 includes an arm 780. (Figs.
- 93 and 29), fast on the shaft 177 and connected
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by a link 18¢ to an arm 782 (Fig. 23) on the shaft

632. Another arm 183 is mounted on the shaft
£32 and is bubbed to the arm 182 the arm 783

being connected by a link T84 to a cam arm 785
loosely pivoted on the rod 630. ’

A stud 786 on the arm 785 projects into a cam
groove 187 in the side of a cam 788 fast on the
shaft 84. At the proper time, the cam groove
787 rocks the cam arm 185 clockwise thrusting
the link 784 toward the right (Fig. 23) rocking
the arms 183 and 782 counterclockwise. -This
movement through the link 78f{ rocks the arm

The printing mecha- .

13

780 .and the shaft 777 clockwise to rock the bail
779 (Fig. 26) also clockwise to free the hammers
716. At this time the springs 778 endeavor to
rock the hammers T76 clockwise but tails 781
on said hammers come into contact with shoul-
ders on individual tripping arms 792 pivoted on
a shaft 793 extended between the frame T13 (Fig.
29) and 774 (Fig. 26) to prevent operation of
the hammers unless the slides 635 are adjusted.

Each of the tripping arms 792 has pivotally

‘connected thereto a bar 7984 urged by a spring

195 against the underside of a stud 79§ in the
corresponding slide 635. The stud 796 normally
holds a shoulder 797 on the bar 794 below the
path of movement of a bail 798, integral with
bail 179, and adapted to be operated therewith.

When the slide 635 is adjusted upwardly the

stud 196 moving upwardly therewith permits the
spring 795 to rock the bar 194 counterclockwise
bringing the shoulder 18T into the path of the
tripping bail 788. Now when the bail 798 rocks
clockwise, it picks up the bars 784 thrusting them
toward the left; to rock the tripping arms 792
clockwise, thus freeing the tails 79f of the ham-
mers to their springs 178 whereupon these springs
throw the hammers clockwise fo take the im-
pression.
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Immediately after the impression is taken, the '

cam 188 acts to rock the shaft 117 and the bail
718 counterclockwise, restoring. the hammers 176
to their normal retracted positions. As the tail
191 passes the shoulder of the tripping arm 192,
the springs 785 draw these arms into position in

the path of tail T81.
The stud 796 on the slide 635 holds the bars

784 two spaces below. their respective - tripping
positions, so that when the bars move upwardly
to position the zero type elements in printing po-

30

35

sition, these bars will still be ineffective to trip -

the hammers. The purpose of this arrangement
is to prevent the printing of zeros to the left of
the highest denominational order wherein is set
a significant digit. Bach of the tripping arms
792 is provided with a cross-over 799 to the next
lower bar 192, so that if the zero is set on a slide
635, to the right of the highest order significant
digit, the cross-over 789 of the next higher de-
nominational order tripping arm will rock the

‘tripping arm 792 of the denominational order

having the zero set thereon to permit the ham-
mer 796 associated therewith to print the zero.
The record material upon which the impres-
sions are made by the control printer is unwound
from a roll 881 (Figs. 1, 26 and 29) and passes
between the platen 649 and a guide plate g02.
A tension roil 863 mounted on a shaft 804 is
spring-pressed against the platen 648 in order
that the rotation of said platen may feed the
control tape. '.
The platen 648 is mounted on & shaft 805 sup-
ported in the printer frames 173 and 174, Se-
cured to the shaft 805 outside the frame 773
(Fig. 29) is a ratchet 806 with which yieldingly
cooperates an aligner 867 pivotally mounted. on
the frame 7173. A projection 808 on a recipro-
cating feed slide 889 having its left hand end
(Fig. 29) operatively connected to an arm 810

ratchet §06.

In its normal position the projection 808 is
held in engagement with the ratchet 806 by a
spring 811 attached to the right hand end of the
slide 889. At the proper time during an opera~
tion the slide 809 is shifted toward the right re-
moving the projection 808 from engagement with
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T4
the ratchet, which is held against retrograde
movement by the aligner 887. As soon as the
projection 808 clears the ratchet tooth the spring
811 draws the slide 809 upwardly against a stud
gia. . .

After the impression is made the shaft 777
rocks counterclockwise for the purpose of re-
storing or retracting the discharged hammers
776 as described above.
shaft 777 through the arm 816 (Fig. 32) draws
the slide 808 toward the left. Near the end of
its leftward travel the projection 808 engages the
next higher ratchet tooth and advances the
platen one step to feed the control tape or web

one space in readiness to receive the next im- -

pression. .
An ink ribbon 815 (Figs. 26 and 29) adapte
to be wound and unwound from spools 816 and
807 and which is adapted to be interposed be-
tween the types 636 and the control tape provides

a convenient medium for rendering the impres- '

sions legible. Conventional means is provided to
feed and reverse the direction of feed .of the
ribbon. '

Compartment indicators (Figs. 18, 26, 30)

Means is provided to select and print.on the
control tape a character indicating the particular
compartment into which a check is sorted. This
mechanism also sets a visible indicator which the
operator may read before he depresses the motor
release bar 97 to release the machine for a check
entering and item entering operation thus being
able to check the selected compartment and an
individual printer before releasing the machine
for operation. .

This mechanism {s illustrated in Fig. 30 and in-
cludes type elements 818 slidably mounted in.ga
vertical slide 819, This slide is guided by the
combs 670 and 671 (Fig. 26) which also guide the
slides 635. An arm 820 secured to the lower end
of the slide 818 carries a roller cooperating with
a heart-shaped cam 826 fast on the sorting drum
shaft 60 (see Fig, 11).

When the sorting drum is rotated to the-se-

lected position the cam 826 is rotated therewith

shifting the slide 819 upwardly if necessary to
bring the proper one of the type clements 818
to the printing position. The sorting drum re-
mains in the last selected position and is rotated,
as previously set forth, in either direction to bring
the next selected compartment to position, con-
sequently the slide 819 may be moved upwardly
or drop by gravity to correspondingly position the
type. ) :

There is also provided an indicator wheel 821
(Figs. 18 and 30) rotatably mounted on a stud
projecting from the frame 3f{. Characters indi-
cating the compartments are engraved or other-
wise suitably marked on the periphery of the
wheel ‘827 which is visible through a sight opening
828 adjacent to the opening 5423 (Fig. 1). Teeth
829 formed in the left hand edge of the slide 819
mesh with a gear 830 mounted on a stud 83!
and connected by a hub to a gear 832 which
meshes with a rack 833 on the right hand end of a
horizontal slide 834 mounted on studs 835 (Fig.

30) only one of which is shown. A rack 836-

(Fig. 30) on the left hand end of the slide 824
meshes with a gear 837 fast to the indicator
wheel 827.

The vertical adjustment of the slide 8§18 is
transmitted through the gears 830 and §32 to the
horizontal slide 834 correspondingly adjusting the
latter, which, in turn, rotates the indicator 827

This movement of the .

8,122,136

to position the identifying character correspond-
ing to the selected compartment under the sight
opening 828. Thus both the amount set up on
the wheels 498 (Fig. 18) and the identification of
the selected compartment may be observed and
checked before the release bar 97 (Fig. 1) is de-
bressed to enter the check in the compartment
and the amount printed by the printing ele-
ments 636. :

Compartmeni printers (Figs. 24, 25, 26, 26a, 27,
. 28, 29, 29a)

. As each check is entered into a selected com-
partment the amount of the check, in addition
to being printed on the control tape as set forth
above, is also printed on one of twenty-four com-
partment tapes located at the rear of the ma-~
chine. These twenty-four individual! printers

_ correspond to the twenty-four compartments in
"the sorting drum. Each time a selector key 98

(Fig. 1) is depressed to select a compartment the
corresponding compartment printer is selected.
These compartment printers are arranged in
three vertical rows across the back of the ma-
chine and each of the printers is provided with
a group of type segments 833 (Figs. 24, 26 and
26a) comprising a plurality of denominational
orders. These segments are mounted on a series
of shafts 834 mounted in a plurality of vertical
frames 835 secured to the rear of the machine.
The segments 833 of each denominational order
in each vertical group are provided with arms
836 each of which arms is operatively connected
to a common link 837 so that when one of said
segments 833 is. selectively adjusted all segments
of that particular order and in the particular
vertical group are correspondingly adjusted.
The segments 833 of one group are provided

. with segmental gears 838 which mesh with seg-
_ ments 8§39 on the ends of arms 848 of levers 84(

pivoted on a shaft 842, These segment gears 838
are connected to the links 837. Springs 843
(Fig. 26a) urge the links 837 downwardly tending

- to rock the segments 833 counterclockwise and the

lever 841 clockwise pressing the other arms 844
of the levers 840" upwardly against studs 845
projecting from the vertical slides 635.

When these slides are adjusted upwardly by the
mechanism and for the purpose set forth above,
the levers 841 follow under the tension of the
springs 843 thus correspondingly adjusting the
type segments 833 for the right hand group of
printers looking at the front of the machine and
which are illustrated in Figs. 26 and 26a.

It may be noted here that the springs 843
(Fig. 26a) and the springs 642 (Fig. 21) pre-
viously described operate at different times and
are tensioned at different times in order to dis-
tribute the work done by the ‘machine and also
to distribute the action by the springs. Suppose,

for instance, that one denominational order is .

to be set to “5” under the control of itg setup
wheel 498 (Fig. 21). As the bail 640 moves
counterclockwise the particular rack 515 moves
therewith without placing additional tension on
the spring 642 associated therewith until said
rack is stopped in the “5” position by the stop
rod 697 (Fig. 16). Until this oceurs the springs
843 (Fig. 26a) which were previously tensioned
exert their tension dowmwardly on the links 837
thus assisting to adjust these links and through
the levers 840 assist in adjusting the vertical
slides 635. After the rack 575 is stopped the bail
640 continues its invariable excursion tensioning
the spring 642, .

[+

10

15

20

25

30

35~

40

45

50

55

80
65 -
70

75



10

15

- which it is mounted. Likewise the units segments
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25

30

365

40

45

50,
" arm 854 (Fig. 25).

55 mally holds the arm

80

85

70

(£

© (Fig. 26) and 84T (Fig.

_ 3,122,186

At the restoring movement, the springs 642 now
being under greater tension than they were pre-
viously, assist in restoring the bail 640 until said
bail picks up the rack. From there on to the’
home position the bail §40 positively restores the
stide 575, vertical slide 635 and the links 837 to-
gether with all of the type segments 833 of that-
particular -denominational order, tensioning the

_springs 843 as the links 837 involved are raised.

In order to adjust the type segments 833 of the
Temaihing two vertical groups of printers one seg-
ment of each denominational order for each
group is secured to one of the shafts 834. For ex-

.ample the units segment 832 in the lowermost

group is fast on the shaft 834u (Fig. 26e) upon
833 for the two other groups mounted on this par--
ticular shaft are. also fast on said shaft 834u.

tical group shown in Figs. 26 and 26¢ by the
springs 843 and under control of the units slide
635 sets all of the units segments 833 for this ver-
This movement is trans-
mitted by the lower shaft 834% to the unifs seg-
ments 833 for the lowermost printers of the two
other vertical groups, and, these latter segmentis
being operaftively connected to units Ink 831, set
all of the units segments 833 in their respective
vertical groups. : : :

1t can thus be seen that all of the 24 units type

- segments 833 are simultaneously and correspond-

ingly adjusted under the control of the previously
described setup mechanism. :

This applies also to all of the denominational
order segments 833, however, since there are
ten denominational order segments 833 in each of
the 24 groups and eight shafts 834, it is necessary
to provide two additional or auxiliary shafts 846

26a) to transmit the move-
ment of these two denominational orders to the
two other vertical groups of segments.

The printing mechanisms are all alike and the
eight printers of each group are mounted in a re-
movable common frame comprising side plates 848
(Figs. 20 and 29a) and 849 (Figs. 26 and 26a).
Referring to Fig. 24, a platen 850 is mounted in a
channel bar 851 supported by a pair of arms 852
(only one of which is shown) secured to a shaft-
853. This shaft is journaled in the plates 848
and 849, and has secured fo one end thereof an
A stud 855 carried by the arm
854 extends across the plane of an arm 856 loosely
mounted on the shaft 853, the arm 856 having &
strong spring 851 sttached thereto which nor-
856 against a stop block 858
_secured to the plate 848. o

An arm 859 (Fig. 28) is fast on the other end_
of the shaft 853 adjacent a lever- 860 -rotatably
mounted on the shaft 853. One arm of the lever
866 pivotally carries a- tripping pawl 866 having
an ear 867 adapted to be held normally against
o shoulder on the lever 860 by a spring 861.

At the proper time during the operation of the
machine the lever 860 is rocked clockwise, and,
after having travelled a short distance, a projec-
tion 868 on the tripping pawl 866 engages the
arm 859 and rocks the arm, the shaft 853, arm 854

(Fig.- 26), and through the. stud 885, the arm
856 clockwise against the tenslon of the spring
857, until a tail 869 on the tripping pawl 866 (Fig.
28) strikes a stud 870 projecting from the frame
-843. When this occurs the lever 860 continues its
travel rocking the pawl 866 counterclockwise past
the arm 859.

As 'soon as the arm 898 'is_free of the pro-'

"by the end of the arm 859

‘petract and then to trip

" wound on spools

15

jection 868 the spring §51 (Fig. 25) throws the
arms 856, 854, shaft 853 and the platen 850
(Fig. 24) sharply counterclockwise. The arm 856
strikes and is arrested by the stop block 858 but
the momentum of the hammer carries the platen
against the types on the segments 833 to take

the impressions therefrom. A spring 811 (Fig. 25)

restores and holds the stud 855 against the arm
856 in which position the platen is clear of the
type segments. : i

"On the return stroke of the lever 860 the
projection 868 on the pawl 866 (Fig. 28) wipes
whereupon the spring
864 restores it to normal position.

~ 7The impressions are taken on a tape or web 813

_(Fig. 28) -which is unwound from a supply roll

814 supported - between the plates 848 and 848.
The. tape passes around the shaft 853 and then

_petween a feed roller 815 and a tension roller 876.

Affer leqving_ these rollers the tape passes rear-
wardly over a plate 877 the rear edge of which
is serrated, so that the tape may be torn off to
accompany the group of checks taken from the
corresponding compartment.

The feed roller 815 is mounted on a shaft 878
journaled in the plates 848 and 849, and has se-
cured thereto a ratchet 819 (Fig. 27) “which co-
operates with a feed pawl 880 pivotally carried
by an arm 881 pivoted on the shaft 853. A stud
882 on the arm 88 is embraced by a bifurcated
arm 883 fast on a shaft 884 mounted in the plates
848 and 843. A link 885 (Fig. 28) connects-an
arm 886 fast on the shaft 884, to the other arm
839 of the lever 860.

Now when the lever 868 is rocked clockwise to
the hammer, through the
connection 885 it rocks the arm 886, shaft 884
and arm 883 (Fig. 27) also clockwise. This move-
ment roeks the arm 881 counterclockwise. This
movement rocks the arm 881 counterclockwise to
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advance the feed roll 815 (Fig. 28) one step. A ..

spring 887 (Fig. 27) maintains the feed pawl ‘880
in cooperative relationship with the ratchet 879.
The restoring movement
28) under the infiuence of a
the movement of the arm 881
886. A retaining pawl 888 (Fisg. 27) under spring
tension cooperates with the ratchet 879 fo pre-
vent retrograde movement thereof.
It was stated above that there are three printer
frames each comprising plates 848 and 849. Each

spring 888, reverses

of these frames is joined near its upper end by a.

rod 888 (Fig. 26) and near ifs lower end by a
rod 89§ (Fig. 26a) and each of these frames is re-
movably supported in the machine in the follow-
ing described manner. ' ‘

‘A rod 802 (Fig. 26a) joins the lower ends of the
frames 835 and open slots 893 in the frames 848

of the lever 860 (Fig..

to retract the pawl .

45
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and 8488 are adapted to be seated over the rod .

892 thus supporting the printing frame. .Pivot-
ally mounted on a rod 898 (Fig. 26) joining the
upper ends of the frames 835 is a latch compris-
ing a pair of arms 895 (Fig. 29) and 896 (Fig. 26)
joined by a rod-897 and urged clockwise into en-
gagement with the rod 880 by a spring 883.

“When it is desired to-remove one of the printer
frames the operator first rocks the latch 895—896
free of the rod 890 and by grasping the latter may
rock the entire printer frame clockwise about
the rod 892 (Fig. 26a) whereupon the frame may
pe lLifted from the machine. '

An ink ribbon 899 (Figs. 26 and 26a) is pro-
vided for each group of eight compartment print-
ers. This ribbon Is adapted to be wound and un-

800 and 801 (Figs. 26 and 26a re-
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spectively). The ribbon 888 passes around gulde

rollers 806 and 907 and thence between the groups
833 of the corresponding print- -

of type segments
ing mechanisms.

The spools 908 and 90 are mounted on shafts

908 and 909 supported in the frames 835, each of
said shafts having three ribbon spools mounted
thereon, one for esth group of printers.- As the
shafts 808 and 909 are rotated all three ribbons
are fed simultaneously past their respective
groups of type segments. -

In order to rotate the shafts 908 and 909 and
their corresponding ribbon spools the shafts ‘are
brovided with ratchet feed pawls 910 and 81{ re-
spectively with which ratchet feed pawls 912 and
813 (Figs. 29 and 29a) carried at opposite ends
of a vertical feed bar 814 cooperate. The bifur-

cated end of a slide 915 (Fig. 29a2) embraces a stud
815a projecting from o bar 914 and the opposite.

end of said slide is bifurcated to straddle a shaft
916. A stud 917 on an arm 918 pivoted on the
shaft 916 projects into an opening 819 in the
slide 918 the left hand wall of said opening being
pressed against the stud 917 by a spring §20. A

'stud 921 carried by the arm $18 projects into a
cam slot 922 in a cam arm 923 fast on a shaft 924,

During an operation of the machine the cam
arm 923 receives an oscillatory movement first
clockwise and then counterclockwise to normal.
At this movement the cam slot 922 rocks the
arm 918, and through the stud 817, the slide 815

.counterclockwise first raising the ribbon feed link

914 and then lowering said link to normal posi-
tion.. At the upward movement of the bar 9i4
the feed pawl 912 rotates the ratchet 910, the

" shaft 908 and the ribbon spools 911 to unwind the

40

45

three ink ribbons 899 from the spools 901 and
wind said ribbons on the spools 908. When the
ribbons are unwound- from the spools 90! the

pawl 912 is unable to operate the ratchet 948 thus -

restraining the bar 914 against upward move-
ment. When this condition obtains the stud 911,
upon counterclockwise movement of the arm 918

_shifts the slide 915 leftward against the tension

of the spring 920, which spring restores the slide
915 as soon as the stud 917 has passed the hump
in the left wall of the opening 919. Now when the
cam arm ‘923 rocks counterclockwise to normal

" rocking the arm 918 clockwise, the slide 915 is
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rocked clockwise to lower the bar 914. At this
movement of the bar 814 the pawl 913 cooperates
with the ratchet 91i to wind the ink ribbons on
the lower spoaols. )

Compariment printer selection (Figs. 28, 30, 31) i

Only one of the twenty-four compartment
printers is operated during an operation of the
machine. The particular printer to be operated
is selected under the control of the compartment
selecting and compartment totalizer selecting

mechanism. This mechanism includes three se-

lector bars 925, 826 and 927 (Fig. 30) slidable ver-
tically alongside each bank of printers. Each of
the selector bars has two elongated slots 928 and
929 therein (see also Figs. 29 and 29a), the slot
928 surrounding a stud 930 carried on the upper
end of a lever 93{ pivotally supported on the
frame 835. The slot 92§ (Fig. 29a) embraces a
stud 932 on the lower end of a lever 833 also piv-
otally supported on the frame 835. A stud 934
carried by the upper arm of the lever 833 projects

“through a cam slot 935 in a cam arm 936 fast on

the shaft 924 and also extends through a hole in
the lower end of the lever 93{.

In order to effect a selection of one of the

‘of the fingers

2,122,136

compartment printers it is necessary that the se-
lector bars 925, 926 and 927 be shifted vertically
to bring: the proper one of a series of ears 9317
(Figs. 28 and 30) bent at right angles to the bars
into cooperative relation with g flattened stud
938 connecting the link 885 to the arms 939 of
the lever 860 (Fig. 28) of the selected printer.
The arrangement of the selector bars 925, 926
and 927 is such that bar 925 completes its se-
lecting movement before bar 926 -commences its
movement. Bar 926 then completes its selecting

‘movement and following this the bar 927 is ad-

justed. .
The bars-925, 926 and 927 are adjusted under
the control of the selector keys 98 (Fig. 1) which

it will' be recalled control the selection of the

sorting compartments.

Referring to Fig. 30 it will be remembered that
the heart-shaped cam 826 is secured to the shaft
60 and rotates therewith to g position correspond-

ing to the selected compartment, adjusting the

slide 819 correspondingly to set an Indicator 827
and type elements 818 to indicate and print
character designating the particular compart-
ment- selected. The cam 826 does not make a
complete rotation at each selecting operation but
is adjusted from the last selected position to the
newly selected position. This movement is trans-
mitted through the slide 819 to correspondingly

adjust the bars 925, 926 and 927 by the following

described mechanism.

Secured to the side of the slide 819 is a slotted
plate or block 940 embracing a stud 946 project-
ing from the free end of an arm 947 fast on a
shaft 948 suitably supported in the machine, Also
secured to the shaft 948 is a finger 949 (see also
Fig. 29) upon the upwardly turned tip of which

rests an angular bracket 950 secured to the side

of the selector bar 925. A spring 951 urges the
finger 949, shaft 848 and arm 9417 counterclock-~
wise pressing the slide 819 downwardly to main-
tain the roller on the arm 820 in contact with the
cam 826,

‘The bars 926 and 927 are provided with brack-
ets 952 and 953 respectively which rest on the
ends of fingers 954 and 955 free on the shaft 948
and which fingers are held in this uppermost
position by springs 956 and 957. An arm 958 fast
on the shaft 948 adjacent to the finger 954 car-
ries at its free end an ear bent at right angles to
the arm 958, said ear projecting across the plane
954, Likewise an arm 959 also fast
on the shaft 948 has an ear at its free end extend-
ing across the plane of the fingers 955,

Reference to Fig. 30 discloses that the arm 958
is spaced radially from the finger 954 3 given dis-
tance and that the arm 959 is spaced radially a
greater distance from its associated finger 955.

When the sorting drum is rotated in either
direction from ‘the position in which the shaft
60 and cam 826 are shown in Pig. 30, the slide 819
travels upwardly rocking the arm 941, shaft 943
and the finger 949 clockwise to lower the bar 925.
Assuming that the cam 826 turns 180°, the slide

- 819 will be raised to its extreme uppermost posi-

tion rocking the arm 947, shaft 948, finger 949
and the arms. 958 and 959 clockwise to their ex-
treme positions. As the finger 949 rotates clock-
wise it lowers the bar 925 until said bar comes
to rest on its guide studs 930 and 932 (Figs, 29
and 29a respectively). At this time the arm 958
contacts with the fingers 954 rocking this finger
clockwise and lowering the bar 926 until the latter
rests on its guide studs. At this time in the move-
ment of the shaft 948 the arm 959 Dicks up the
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finger 985 and rocks it clockwise to position the

proper one of the ears 9371 on the bar 927 op-

- posite the stud 238 (Fig. 28) of the printer to be

- the bars 825, 926 or 927 but on one of sald bars.

30
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operated.

Obviously if the sorting drum is rotated to any .

point or position intermediate to the position in

‘which the cam 828 appears in Fig. 30, and the

position just described, that is 180° in either di-
rection ‘from the position illustrated in Fig. 30,
the shaft 848 will recéive a corresponding move-
ment and will position an ear 934 on any one of

only, opposite the: -stud 938 associated ‘with the
printer  which corresponds to the selected com-
partment,.

After the selector bars 925, 826 and 927 have
been adjusted, as set forth above, all three bars
are simultaneously moved toward the right (Figs.
29, 29a and 30) for the purpose of operating the
selected printer. This movement is effected by
rocking the cam arm 936 '(Fig. 29a) clockwise at

which movement the cam slot 935 in said arm -

acting on the stud 934 rocks the lever 831 clock-

wise and the lever 933 for each bank of printers

counterclockwise. Thus the selected bars are
shifted in a parallel movement toward the print-

ers and the particular ear 937 which was posi-

tioned opposite a stud 938 moves this stud toward
the right (Fig. 28), rocking the lever 860 clock-
wise to effect the printing and paper feeding
operations in the manner previously described.
As gsoon as the printing has occurred the cam
arm 936 is restored counterclockwise fo normal
retracting the selector bars 925, 926 and 927 per-

. mitting the spring 888 (Fig. 28) to restore the

40

hammers actuating mechanism to normal.

The mechanism’ for operating the cam arm 836
(Flg 29a) is best shown in Figs. 292 and 31. An
gérm 980 secured to the shaft 924, to which the

-cam arm 936 Is secured {s pivotally connected to

85
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a link 881 carrying a stud 962 at its opposite end

(Fig. 31) projecting into an arm 964 pivoted on a -

stud 988. Another arm 966 also pivoted on the
stud 968 and secured to the arm 964 has an open
slot in its free end embracing a stud carried by
an arm %87 pivotally mounted on the stud 630.

An anti-friction roller 968 carried by the arm

887 profects into a cam groove 869 in the cam 754
fast on the cam shaft 94. .

After the proper compartment, and compart-
ment printer have been selected under the control
of the selector keys 88 (Fig. 1) and the amount
to be entered has been set on the setup wheels
488 (Fig. 18) under the control of the amount
keys 110 (Fig. 1) the release bar 97 is depressed,

‘whereupon the cam shaft 84, as fully described
 dbove, is caused to make one complete counter-

clockwise rotation (Fig. 9) during which rotation

the cam 870 (Fig. 31) rocks the arm 867 first.

clockwise and then counterclockwise to normal.
This rocks the arms 366—88£ first counter-
clockwise to draw the link 86{ toward the left and

. then clockwise to return the link toward the right

£=4

to normal position. ‘The movement of the link
88! (referring now to Fig. 20a) effects the oscil-
Iation of arm 960, shaft 824, the ribbon feed cam
arm 923 and the printer operating cam arm 936
to operate the selected printer hammer, feed the
selected record material and to feed the ribbon.
The cam 970 (Fig. 31) during the latter part

-of its rotation reverses the movements of the

" parts just described to restore said parts to their

normgl positions,

Ezhausted compartment tape signal (Figs. 14, 32)

17

It is desirable o lock up the machine and to

signal the operator when any one of the rolls
814 of compartment tape (see Figs. 26, 26a, 28,

29 and 29a) is exhausted.

This is accomplished by closing contacts 1197
and 1198 (Figs. 14 and 32). Closing of contacts
1197 lights a lamp {199 by closing a circuit from

"line 162, wire 424, contacts 1187, lamp 1198, wire

198 to line §63. The lamp will remain lighted
until the exhausted roll 814 is replaced by a fresh
roll.

10

Closing of contacts 1198 sets up a circuit from

line 163, wire 424, contacts 1198, wire 430, release
bar maghets 43¢, wires 197 and {98 to line 163.
This energizes the magnets 43! to lock the re-
lease bar against operation as described above.

16

The mechanism for closing the contacts 1187 '

and 1198 when any one of the 24 rolls 874 is ex-
hausted will now be described. ' Referring to Fig.
32 -assoclated with each of the 24 rolls 814 is a
follower finger 1200 integral with a yoke 204 piv-

"oted on a rod 1202 supported by the plate 877. A

spring 1203 coiled about the rod 1202, having one
end hooked over the yoke 1201 and the other end

* anchored in a projection of the plate 877 urges

the finger 1200 into contact with the circumfer-
ence of the paper roll 874. An arm 1204 integral
with the yoke {20 is adapted to cooperate with
a shoulder (205 in.the edge of a vertically- dis-
posed slide 1206 slidably mounted on studs 1207
projecting from the printer frame 848.

As the paper is unwound from the roll 874 the
finger £208 follows in a counterclockwise direc-

tion under the infiuence of spring 1203 bringing

the arm #2048 gradually closer to the shoulder

1205, and finally when the paper is nearly ex-

hausted the arm {208 Iowers the slide §206. As
the slide 1206 moves downwardly a stud (208 on
the lower end thereof strikes and rocks clock-

. wise an arm {209 fast on a shaft 1210.

Also fast on the shaft 1210 isan arm {2{{ which
is rocked with the shaft to release an arm 1212
to the action of its spring 1213, the arm 1212 being

secured to a shaft {214 to which is also secured-

an arm §215. At its lower end the arm 1215
carries a block 1216 of insulating material. .

Each of the three banks of printers is pro-
vided with a slide 1206 and an arm 209 fast on

shaft 1210 is provided to cooperate with said

slides, consequently when any one of the 24 paper
rolls 874 is exhausted and its assoclated arm 1240
lowers slide 1208 the shaft 120 is rocked to re-
lease arm 12i2 whereupon spring 12{3 imme-

" diately rocks the arms 212 and. 1216 clockwise

closing contacts 1§97 and 1198.
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An arm 1217 integral with the yoke 1201 em- -

place. An arm (218 integral with the arm {204
and the yoke 201 -forms a convenient medium
for manually rocking the assembly {200—i2{7-—
1204 clockwise to permit restoration of the slide
1206 and to permit insertion of a new roll of
paper. In order to replace the exhausted paper
roll it is necessary to release the printer frame
848—849 containing the exhausted roll and swing
said frame outwardly. This outward or clockwise
movement of the frame about the rod 892 effects
restoration of the axrm §2i2, When this arm was
tripped and rocked clockwise to close the con-
tacts its movement was limited by an ear 129 on
an arm 1220 fast on the shaft 1214 striking a fin-
ger 1221 free on the shaft 1214 and urged coun-
terclockwise against a stud 1222 in the frame 848
by a spring 1223,

‘braces the end of the roll 874 to hold said roll in

a5
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Now when the frame‘ 848—849 is rocked clock-
wise to insert a new roll of paper the stud 1222
travels. in an arcuate path, the finger 1221 fol-

lowing under the influence of its spring 1223. -

‘S The spring 1223 being stronger than spring 1213
‘rocks the finger 1221, arm (220, shaft (214, arms
1212 and 1215 counterclockwise past normal posi-
tion. ‘A new roll of paper is inserted in place of
the exhausted one which permits the slide 1206 to
10 shift upwardly whereupon arm 1208 and {211
rock counterclockwise under the influence of
.spring 1213 until arm i21{ rests on the end of
the now restored arm 1212,
- 'The frame 848—849 is now rocked counter-
18 clockwise and latched in its operative position,
the stud 1222 rocking the finger 1221 clockwise
allowing the spring 1213 to rock the arm 1202
clockwise against the shoulder on arm 1211,
~ Xt is to be understood that there are three of
20 the arms 1209 fast on shaft {218, one assoclated
with each of the three printer banks any one of
which may be operated by exhaustion of any roll
874 in its associated bank to trip arm 1212, Like-
wise three fingers 1221 and three arms 1220 are
28 provided, one for each bank of printers. When

the arm (212 is tripped and rocked clockwise all. -

three of the arms {1228 come into proximity to
these fingers 122 so that any finger operated will
restore arm 1202 and arm 1215.

‘While there has been shown and described and
pointed out the fundamental novel features of
the invention as applied to a single modification,
it will be understood that various omissions and
‘substitutions and changes in the form and de-
tails of the device illustrated and in its operation
may be made by those skilled in the art with-
out departing from the spirit of the invention. It
is the intention therefore to be limited only as
indicated by the scope of the following claims,

‘What is claimed is:

1. In a machine of the class described, the
combination with a plurality of sets of denomina-
tionally ordered printing segmernts, there being
several rows, and each row comprising several
sets of printing segments, of means for connect-
ing the printing segments of the same denomina-
tional order in each row, and cross-over connec-
tions comprising shafts on which said printing
segments are mounted, each connecting a print-
ing segment of the same denominational order
in each of the several rows.

2. In a machine of the class described, in
combination, a plurality of sets of individual
record strip printing devices, and sets of {ype
therefor, a plurality of record strip printing de-
vice selecting bars, each bar carrying differen-
tially spaced projecting elements whereby only
one element at a time is cooperatively associated
with an element of one of said record strip print-
ing devices, means for causing a selected project-
ing element of a bar to be operatively associated
with a related element of the selected record strip
.printing device, and means for moving the se-
lected element of the bar to effect by the element
of the selected record strip printing device an
impression from the set of type of the selected
record strip printing device. .

3. In a combined printing and sorting machine,
the combination with a carrier provided with a
plurality of sorting compartments, means for
supporting a plurality of record strip printing
devices, each provided with a series of type, means
for simultaneously setting all of said series of
type to represent an item on a record to be sortad,
means for selecting a sorting compartment in
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accordance with the classification of the record
to be sorted, and means controlled by said carrier
for selecting the series of type related to the se-
lected compartment to print on the correlated
record strip the value of the item.

4. In a combined printing and sorting machine,
in combination, a movable carrier provided with
a series of record sorting compartments, a plu-

.rality of record strip printing devices, one for

each sorting compartment and mounted sepa-
rately from the carrier, and means for causing
the printing of an amount represented by a rec-
ord to be sorted on a printing medium of the
record strip printing device corresponding to the
sorting compartment receiving the record, the
last named means adapted to be adjusted under
control of said carrier for selecting a record strip
printing device in accordance with the position
of said carrier.

5. In a combined printing and sorting machine,
in combination, a series of sorting compartments,
a plurality of rows of record strip printing de-
vices, means for printing an amount on a strip
of the record strip printing device corresponding
to the sorting compartment selected, a plurality
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of keys, one for each sorting compartment, and .

means whereby each key selects a corresponding
sorting compartment, a row of the record strip
printing devices and the record strip printing
device in the selected row which is related to the
sorting compartment selected. )

6. In a combined printing and record sorting
machine, a movable carrier carrying a plurality
of record sorting compartments, a plurality of
rows of record strip printing devices, a plurality
of keys, one for each sorting compartment, means
whereby each key causes a predetermined move-
ment of said carrier to select a record sorting
compartment, and means on said carrier adapted
to select a desired row of record strip printing de-
vices and a selected record strip printing device
in the selected row.

7. In a machine for printing amounts in classi-
fied groups, & plurality of rows of record strip
printing devices, a plurality of keys, one for each
record strip printing device,.and means whereby
the operation of each key selects 2 row of record
strip printing devices and the particular record
strip device corresponding to the key operated.

8. In a machine for printing items in classified
groups comprising a plurality of record strip
printing devices, a corresponding number of
groups of item printing elements, means for si-
multaneously setting all of said groups of print-
ing elements, a plurality of keys, one for each
group of item printing elements, and means in-
clusling electrical controlling means controlled by

"sald keys whereby each key causes the printing

from a related group of item printing elements.

9. In a machine of the class described, in com-
bination, a plurality of record strip printing
platens movable with respect to a record strip, a
corresponding number of groups of commensu-
rately set item printing elements, operating
means for effecting the movement of said platens
to first contact with the record strip and then
impress the record strip against the printing ele-
ments to print from the related group of item
printing elements, a plurality of keys, one for
each printing platen and related group of item

_printing elements, and means whereby each key

causes said operating means to effect the move-
ment of the related platen to print from the as-
sociated group of printing elements.

10. In a combined record sorting and printing
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machine, in combination, & plurality of record

sorting compartments, & corresponding number

of record strip printing devices, means for feed-
ing a record to a selected .compartment and for

. printing the item corresponding to the record on -
' paper strip of the related record strip printing

device, means for selecting a sorting compart-
ment and related record strip printing device,

ing compartments and opersble when any sort-
ing compartment is filled to capacity for pre-

venting the subsequent operation of said select-

11. In o machine of the class described, in com-

 bination, a plurality of rows of record strip print-. -

ing devices, each row including a plurality of rolls
of rtecord -strips, a single machine controlling
means, and means whereby the roll of any row
of record strip printing devices commonly con-

trols the operation. of the single machine con-

. frolling means,
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12. In a machine of the class described, in com-
bination, a pluraiity of rows of record strip rolis,
each row of record strip rolls being carried by &
frame detachable from the machine, machine
controlling devices, means whereby the exhaus-
tion of & récord strip détermined by the decrease
in size of the related roll causes the operation of
the machine controlling devices from a normal
position, and means whereby the replacement of
record strip roll by a roll of a
normal size and the re-attachment of its frame
¢auses the restoration of the machine controlling
device to normal position. .

13. In a machine for sorting records and print-
ing items in groups, record sorting compartments,

means for printing items represented by the rec- -

ords sorted in classified groups, manually oper-
able means for controlling the operafion of the
printing means, and means controlled by records
deposited in sald compartments for preventing
the operation of the manually operable means
when any sorting compartment is filled with rec-
ords to substantially its capacity. ‘

14, In & machine for sorting records and print-

ing items in groups, record sorting compartments, ‘

a plurality of record strip printing devices and
means for printing items represented by the rec-
ords in classified groups by said record strip
printing devices, means for feeding records to said
sorting compartments, manually operable means
for causing the operation of the printing means
and the record feeding means, means for pre-

venting the operation of the menually operable

means when any sorting compartment is filled
with records to substantially its capacity, and
for preventing the operation of the manually
operable means when a record strip of any record
strip printing device i3 exhausted,

15. In a machine of the class
tombination with a plurality of record strip print-
ing devices each for printing upon a record strip,
mieans for effecting the printing of items by said
record strip printing devices, manusily operable
means for causing the operation of the printing
means, means for locking sald manually operable
means when any record strip is exhausted, and
means for accordingly giving & signal to the op-
erator as a warning of this condition.

16. In a machine of the class described, &
rotatable sorting drum carrying record recelving
sorting compartments, selecting means operable
to effect the rotation of said drum in either di-
rection to select a compartment by the shorter of
the two possible directions, a plurality of record

"related record strip printing device.

719, In'a machine of the class described, in com-

described, the-

19

strip printing devices, and means iviieréby sald
drum in either direction of movement selects a

17. In a combined sorting and printing ma-
chine, a series of record sorting compartments, a
plurality of record strip printing devices, means

" for selecting a record sorting compartment and

a related record strip printing device, and means

_¢controlled by the slips sorted in. a sorting com-

partment for preventing the operation of the se-
lecting means when any sorting compartment i
filled substantially to its capacity. - :

10

18. In a machine of the class described, in
combinition, & plurality of record strip printing

platens around which pass record strips, a corre-
sponding number of record strip feeding devices
to shift the record strip over the platen operated,
a corresponding number of groups of commensu-

" rately set item printing elements, operating

means, s plurslity of selecting devices, one for

" each printing platen and related group of item

printing elements, and means whereby each se-
lecting  device causes said operating means to
operate the related platen to print from the asso-
clated group of printing elements and causes the
operation of the record strip feeding device re-
lated to the platen operated. -

binatiori, means for printing items in classified

. groups upon a plurality of record strips drawn

from separate rolls, s plurality of means for
causing line spacing operations for the record
strips, and means responsive to the exhaustion of

.any record strip for preventing the subsequent

operation of all of the line spacing means for

- said record strips. -

20. In ‘s machine of the class described, in

._combination, s row of record strip rolls, a frame

detachable from the machine carrying said rolls,
a machine controlling device, means responsive
to the exhaustion of any record strip for causing
the machine controlling device to be effective,
and means operable in response to the detach-
ment of said frame for causing the machine con-
trolling dévice to be ineffective. i
. 21. In a machine of the class described, in com-
bination, a plurality of record sorting compart-
ments, & corresponding number of record strip
printing devices, means for feeding the records
to the ¢ompartments and means for. printing
items in ‘groups on record strips according to the
sorting of the records representing the items, and
electrically operated means responsive to the ex-
haustion of any record strip for preventing the
operation of the record feeding means.
22. In a machiné of the class described, in com-

- bination, a plurality of record sorting compart-

ments, a. corresponding number of record strip
printing* devices, means for feeding the records

‘to the compartments ahd means for printing
-items in groups on record strips according to the

sorting of the records representing the items,
means for initfating the operation of said feeding
means and said printing means, and electrically-
operated means responsive to the exhaustion of
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any record strip for disabling said initiating -

~means for preventing the operation of the record

feeding means and the record strip printing
means. ' .

'23..In a machine of the class described, in com-
bination, & plurality of record strip printing de-
vices and a corresponding number of record sort-
ing compartments, means for printing items in
groups upen record strips and means for feeding
records representing the items in said compart-
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ments, an operation controlling device for the
last named feeding means, means for causing the
operation controlling device to be operable in re-

. sponse to the exhgustion of a record strip and
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means for causing said operation controlling de-
vice to be operable in response to a sorting com-
partment being filled substantially to capacity.

24, In a machine of the class described, in
combination, a plurality of record strip printing
devices and a corresponding number of sorting
compartments, means for- selecting -the record
strip printing devices and the corresponding sort-

ing compartments, means for printing items in-

groups upon record strips and means for feeding
records representing the items in said compart-
ments, an operation controlling device for both
of the last named means, an operation controlling
device for the selecting means, means responsive
to the exhaustion of ‘a record strip and means
responsive to a record sorting compartment being
filled substantially to capacity for causing the
first ‘named device to be operable, and means
responsive to a sorting compartment being filled

‘substantially to capacity for causing the second

named device to be operable.
25. In a machine of the class described, the
combination with a movable carrier carrying rec-

- ord sorting compartments arranged to be selected
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by & certain movement of the carrier, of a plu-
rality of record strip printing devices mounted
apart from said carrier, an individual line spac-
ing device for each of said record strip printing
devices, and means rotatable with said carrier
for controlling means for selecting for operation
the line spacing device correlated with a selected
record strip printing device.

-26. In a machine of the class described the
combination with a movable carrier - carrying
record sorting compartments arranged to be
selected by a certain movement of the carrier, of

a plurality of record strip printing devices mount- -

ed apart from said carrier, individual printing
platens for said record strip printing devices,
and means rotatable with said carrier for con-
trolling means for selecting for operation the
platen correlated with a selected carrier strip

printing device.

50

65
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27. In a machine of the class described, in com-

‘bination, a movable carrier carrying record sort-
ing compartments arranged to be selected by
a certain movement of the carrier, a plurality of
record strip printing devices including individual
platens and individual line spacing devices for
record strips, an individual set of item printing
type for each record strip printing device, means
for simultaneously setting said sets of type, and
means rotatable with said carrier for controlling
means for selecting for operation the line spac-
ing device of a selected record strip printing de-
vice and a correlated platen for printing from
the associated set of type.

* 28. In a machine of the class described, in com-
bination, a plurality of rows of record strip print-
ing devices each having an individual platen,

selecting means for said record strip printing de-

vices comprising individually operated keys, one
for each record strip printing device and means

' 2,123, 136

controlled by said keys for selecting a row of
record strip printing devices and a particular
record strip printing  device and & correlated
platen in the selected row.

29. In a machine of the class described, in com-
bination, a plurality of rows of record strip print-
ing devices, an individual set of item printing
type for each record strip printing device, means
for simultaneously setting sald sets of type, and
means causing the printing from a selected set of
type upon a record strip of & particular record
strip printing device in a selected row.

30. In a machine of the class described, in com-
bination, a plurality of sets of item printing type
carriers arranged in separate groups, means for
simultaneously setting the plurality of sets of
item type carriers, and means for selecting a
group of type carriers and a particular set in the
selected group for a printing operation therefrom.

31. In a machine of the class described, In
combination, a plurality of sets of item type car-
riers arranged in separate groups, an individual
printing platen for each set of item type car-
riers also arranged in separate groups, means for

simultaneously setting a plurality of sets of type .

carriers, and means for selecting for operation a
group of platens and a platen of the selected
group.

32. In a machine of the class described, in com-~
bination, a plurality of rows of platens, a platen
actuating device common thereto, and manipula-
tive devices each operable to select a row of
platens and a platen in the selected row to be
actuated by said platen actuating device.

33. In a machine of the class described, in 5
.combination, means for printing items in classified

groups upon a plurality of record strips drawn
from separate rolls, stationary means for carry-
ing said separate rolls, means for selecting said
rolls while the latter are stationary, means re-
sponsive to the exhaustion of any record strip,
and means controlled by said last named means
for preventing- the operation of the printing
means for preventing printing upon all ‘of said
record strips.

34. In a machine of the class described, in
combination, a movable carrier provided with a
plurality of compartments, a plurality of sets of
record strip printing devices, means for effecting
a predetermined movement of said carrier to
select a compartment, and selecting means in-
cluding-a plurality of bars moved under control
of said carrier and constructed so as to cause the
selection of one of said record strip printing de-
vices related to the selected compartment.

35. In a machine for printing items in classified
groups, a plurality of record strip printing de-

" vices. comprising a corresponding number of

groups of item printing elements, means for si-
multaneously setting- of all of said groups of
printing elements, a plurality of keys, one for
each group of item printing elements, and select-
ing means including electrical control means con-
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trolled by said keys for causing printing from °*

selected groups of item printing elements.
FREDERICK L. FULLER.
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