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2 Claims.

The invention has relation to listing machines,
and particularly to printing mechanism therefor.

The invention consists in the novel construc-
tion and combination of parts, as set forth 1n
the appended claims.

In the accompanying drawings, illustrating the
invention,

Fig. 1 is a vertical section taken through the
keyboard and printing mechanism of a listing
adding machine constructed in accordance with
the invention.

Fig, 2 is a right side elevatmn of the machine,
with casing removed, showing the operating and
printing mecham'sms.

The invention is shown as applied to a motor
operated machine corresponding to a disclosure
of United States Patent No. 1,932,013, issued to
- Loring P. Crosman on October 24, 1933, and en-
titled “Register,” as modified in an application
for patent of the present inventor, Serial Number
421,016 filed of even date herewith.

Motor operation of the machine is initiated by
imparting a rocking movement to clutch control
lever 106 (Fig. 2), said lever being provided with
an insulation roller 109 operable to close the con-
tacts of a switch 1{0 interposed in the circuit of
an electric motor 100 (Fig. 1), Rocking move-
ment of lever 1066 will also move the bottom
end of said lever out of contact with a spring
actuated pawl 103, mounted upon a plate {85 and
forming the driven member of a clutch. Upon
release, pawl 103 will be moved into contact with

the driving member 104 of the clutch, having di-

rect driving connection with the motor 100.
Plate 105 is connected by link {08 with an arm
316 fast upon a rock shaft 301, a cam 318 being
also fixed upon said shaft and serving to im-
part reciprocatory motion to a frame 618, mount-
ed upon a transverse shaft 608. Three-armed
differential actuator levers 610 are loosely mount-

ed upon shaft 608 and are normally coupled to

frame 616 by means of a series of spring pawls
611 mounted on a rod of the frame and engaging
studs of lever 618. The forward arm of each dif-
ferential actuator lever 610 is provided with seg-
mental rack teeth, adapted to mesh with the
pinions 412 of a series of accumulator wheels 413.
Index bars 615 are pivotally connected with. the
upper arms of levers 610, these index bars being
moved, upon counter-clockwise rotation of the
levers, into engagement with the stems of selec-
tively depressed keys 215. Type bars 6i1 are
pivotally connected to the rearward arms of-le-
vers 6i0, each type bar being provided with a
longitudinally disposed series of type represent-
ing the digits 0 and 1 t09.
In additive accumulation, amounts having been
set up on the digit keys 215, and motor operation
initiated, the pinions 472 will first. Jbe disengaged
fromthe actuator racks, afd thereafter the racks
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will be moved counter-clockwise so that in a
column in which the 7 key (for instance) has been
depressed the actuator will be allowed a degree
of movement sufficient to bring the numeral type

1 opposite the printing line of the platen 89i.

As each actuator lever is stopped by engagement
of its index bar 615 with the key stem, the re-
lated pawl 67 will be lowered out.of contact
with the actuator, frame 66 continuing counter-
clockwise to the full extent of its .movement.
Printing will now be effected, as hereinafter de-
scribed, the pinions 412 brought intoc mesh with
the actuator racks, and the frame 616.moved
clockwise, the pawls 617 picking up the actuators

-during this movement and returning them to the

normal position illustrated in Fig. 1.

In total taking operations, the motor operation
of the machine is suspended before the actuator
racks 6§10 have been moved, and the accumulator

-wheels 413 are rotated to zero, the pinions 412 be-

ing in mesh with the actuator racks. This is ei-
fected by releasing all of the column latches 214
and by rotation of a shaft §#T (Fig. 1) having a -
series of pins adapted to adjust a series of stops

.§13 individually into the paths of movement oi

zero stops 4571 of the accumulator wheels. The
pins of shaft 607 also operate to move the pawls
6i1, releasing the differential actuators 10 indi-
vidually, for operation by their springs 683. The
pins of shaft 607 operate successively, from right
to left of the machine. The released lever 610
will rotate the accumulator wheels 413 in a sub-
tractive direction (clockwise as viewed in Pig, 1)
to zero, this action serving to displace the type
bars 611 to a position in which the amount sub-
tracted from the accumulator will be set on the
printing line. Thereafter, motor operation being
resumed, frame 616 will be rotated counter-clock-
wise; printing will be effected; the accumulator
pinions 4712 disengaged from tie racks, and frame
616 rotated clockwise, picking up the actuators
6i0 successively, according to the positions in
which they have been stopped by the accumulator
wheels, and returning the paris to normal posi-
tion. It may be noted that during these totaling
operations, none of the keys 215 are in depressed
position.
The hammers

The digit type is solidly set in the type bars
611, and these type bars are normally neld n
forward position substantially spaced from the
platen §81, by means of springs 185 (Fig. 1). En-
gaging the forward face of each type bar §li
is a hammer {46, mounted upon a shatt (471
fixed in the machine frame. The hammers are
operated by means of a spring i48, and are nor-
mally held tensioned by means of a bail {49, sus-
Dbended from shaft 147 and connected by a link
150 with'a rock arm (51,
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Arm {51 is fast upon a shaft 302 upon which
is also fast an arm 227 (Fig. 2) having link con-
nection with the motor driven arm 3{6. Thus,
upon motor operation, and during the counter-
clockwise rotation of frame 616, shaft 302 will
be rocked clockwise, and bail 149 moved forward-
ly, permitting the hammers §46 to rotate gradu-
ally in a clockwise direction until the type bars
611 are forced to a position wherein the type
at the printing line will be closely adjacent to
the surface of platen 8%{. Bail 149 will be held
in this position during the printing operation,
and will subsequently be returned to restore the
hammers to normal position. This will be the
entire operation of any of the hammers (46
located in columns to the left of those wherein
keys 245 have been depressed.

Action of the hammers 148 in the active col-
umng will be controlled as follows:

A series ‘of latches 152 (one for each hammer
146) is provided, the latches being pivotally
mounted upon a shaft 153, fixed in the machine
framing, and being operated by the spring 148,
which connects the latches 182 and the hammers
146, as seen in Fig. 1. Each latch 152 lies be-
neath a lug {54 of the related type bar 611, so
that in the normal position of the type bars
the latches are held out of engagement with lugs
155 of the hammers. Upon rotation of an actu-
ator 610, however, and consequent displacement
of a type bar 611, the lug 154 of said bar will
move away from latch 152, which will there-
upon rise and engage Iug 15% of the hammer.
This engagement is timed to occur before any
substantial movement of the hammers is allowed
by bail 149.

A bail 156, supported from shaft 183, is pro-
vided with a depending hook 187 (¥Fig. 2), adapt-
ed to be engaged near the extreme forward move-
ment of the actuator drive by a lug 158 of arm
i51, depressing bail 156, against the tension of
a spring 159, thereby releasing latches 152 from
engagement with the hammers 148. Thereupon
hammers 146 will be violently operated by their
springs {48, imparting sufficient momentum to
the type bars 611 to insure the engagement of
the type with the record material supported on
platen 881.

In order to effect printing of zeros by the type
bars to the right of those displaced by the actu-
ators 610, the hammers are provided with over-
lapping lugs 160 (Fig. 1), which will serve to hold
any hammer to the right of one secured by its
latch. In other words, a latch 152, upon move-
ment of bail 156, will release its related ham-
mer {46 and all hammers lying to the right there-
of, for printing operations.

It will be observed that in the normal posi-
tion of the parts the type bars 611 lie well in
front of platen 881, so that the printing line will
be visible to the operator of the machine. This
effect has been secured in machines wherein
the type is slidably mounted in the type bar,
but the result is herein secured in an extremely
simple mechanism. The simplicity of the mech-
anism is also apparent in that the only parts

individual to the columns of the printing mech-
anism are the type bars, the hammers, the ham-

mer latches and a single operating spring.
Alignment of the {ype

Precise alignment of the type (forming more
particularly the subject matter of a divisional
application Serial Number 466,935, ‘filed Noveni-
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alignor 161 (Fig. 1) pivotally mounted at its lower
end upon a floating shaft 162, said shaft having
rearward connection with the framing of the
machine by means of a link 163-and upward con-
nection by means of toggle linkage 164, 165,
Shaft 162 is normally held in raised position, with
the toggle 184, 165, bowed, by means of a spring
168 (Fig. 2), the upward movement being limited
by engagement of a shoulder of toggle link 165
with a leaf spring 187, secured upon the framing
of the machine.

The teeth of alignor 161 are designed to en-
gage with the toothed or pointed ends of the rear-
ward arm of actuator levers 610, a series of ten
tooth shoulders of the alignor 161 being related
to each lever 640. The lower shoulder of alignor
{61 is designed to engage the related actuator
when it stands in zero position; the second tooth
when it stands in 1 registering positien, etc., the
highest shoulder of the alignor -corresponding
to the 9 registering position of the actuator. The
shoulders of the alignor will be engaged with
and thereafter disengaged from the actuators
successively, in the actuator positions running
from 0 to 9 and from 9 to 0. In adding -opera-
tions the engagement will occur -immediately
after the contact of a related index bar 615 with
its depressed key, and in all operations the alighor
will be disengaged from the actuator immediately
before said actuator is picked up by the pawl 641
for restoration to mormal: This latter action
is particularly impertant in total taking opera-
tions, because after the printing has been ef-
fected the accumulator is disengaged from the
actuator racks and the actuators and type bars
would be free to move t0 their extreme, or -9
registering position under the influence of the
springs 683, unless means were provided for
checking this action. According to the present
invention, this is one of the functions of the
alignor 161. .

Pivotal movement of the alignor (161 about
shaft 162, to effect the engagement ‘and -disen-
gagement of the actuators, is transmitted by
means of a roller 168 (Fig, 2) engaging the cam
slot -of & plate 169, pivotally supported from shaft
147 and having link ‘connection 170 with the ‘up-
per end of the alignor. Parts 151, 169, 170, 164,
165, 163, 166 are provided in duplicate, at the two
sides of the alighor. During the first portion of
the cycle of motor operation, roller 168 will move
along the forward wall of the cam slot of plate
169, providing first Tor a ‘dwell, during the pre-
liminary adjustment of the accumulators, -&tc.,
thereafter for forward movement of plate 149, ef-
fecting forward pivotal movement of the alignor
about shaft 162, to bring the shoulder of the
alignor successively into engaging position, roller
168 finally acting upon 2 dwell surface of the for-
ward and of the rear walls of the slot of plate
169, during which time the printing occurs; then
acting upon a cam surface which will effect rear-
ward movement of plate 169 and rearward piv-
otal movement of the alignor about shaft 162 to
disengage the actuators successively, the fihal
movement of roller 168 being along a dwell of a
slot of plate 169.

In order to effect true alighment of the type
without straihing any of the parts by contact of
the index bars 615 with the key stems or the con-
tact of stops 613 with the zero stops 457, intotal-
izing, downward movement will ‘be imparted to
the alignor after all the teeth thereof have been
brought into engaging position, this being -ef-

' fected by contact of the 1upper portion of the’
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alignor with the toggle link 164, the final move-
ment of plate 169 thus serving to straighten the
toggle and to depress shaft {62,

Shaft 162 will remain in depressed position
during the rearward pivotal movement of the

alignor until at the end of such movement the"

upper end of the alignor will be brought against
a tooth (71 of toggle link 164, to break the toggle
164, 165 and allow spring 166 to return the alignor
parts to normal position.

Iclaim:

1. In a listing machine having a platen, differ-
ential actuators, operating means therefor, type
bars pivotally connected with and longitudinally
displaceable by said actuators, and spring urged
. hammers for said type bars; means normally
holding the hammers under spring tension and
operable by the operating means to permit grad-
ual movement of the hammers to move the type

bars pivotally to position adjacent the platen, o

spring latches normally held under spring ten-
sion by the type bars and each releasable by a
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displaced type bar to engage the related hammer
to prevent said gradual movement, and means
operable by the operating means after operation
of the holding means to release the latches and
thereby effect printing operation of the hammers.
2. In a listing machine having differential ac-
tuators, operating means therefor, type bars piv-
otally connected with and longitudinally dis-
placeable by said actuators; two fixed shafts,
hammers for the type bars mounted upon one of
said shafts, latches mounted upon the other shaft, -
engaged by said type bars, and engageable each
with the related hammer upon displacement of
its type bar, operating springs connecting the
hammers with the related latches, a bail normal-
Iy holding the hammers under spring tension and
operable by the operating means to permit grad-
ual non-printing movement of the wunlatched
hammers, and a bail operable by the operating
means to release the latches from_ engagement
with the hammers and thereby effect printing.
LORING PICKERING CROSMAN.




