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8 Claims.

This invention relates to telegraph printing
and projecting systems in which information,
such as stock quotations, printed upon a tape, is
projected upon a screen for observation. More

5 particularly the invention relates to means for
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controlling the feeding of the tape through the
field of the projector. ;

In a prior patent of R. F. Dirkes, No. 1,684,309,
granted September 11, 1928 and entitled “Method
of and means for feeding tape and projecting it
therefrom” there is shown a tape pulling mech-
anism in which the tape is drawn through the
field of the projector by a motor started inta
operation whenever predetermined slack occurs
in the tape between the printer and the projector,
and which is stopped to arrest the movement of
the tape whenever the surplus tape has been sub-
stantially eliminated. The motor circuit in the
aforesaid patent is opened and closed by a con-
tact, controlled by an auto-stop arm resting in a
loop of the tape which is allowed to accumulate
between the printer and the projector. This
type of control is very effective since, due to the
inertia of the motor armature, the starting and
stopping of the motor is gradual and conse-
quently a gradual acceleration and deceleration
of the tape occurs upon each movement thereof,
whereby the usual jerky movement incident to
starting and stopping the tape is eliminated:
Also, due to overthrow of the motor controlling
contacts there is always a certain dwell between
the starting and stopping of the tape, whereby
several characters will be advanced into the field

of the projector upon each movement of the tape,

thereby eliminating the usual step-by-step move-
ment of the characters across the screen should
the printer operate at a slow rate.

The present invention is in the nature of an
improvement upon the scheme proposed in said
prior patent and has for one of its objects, to re-
duce still further the frequency of the starting
and stopping of the tape in the field of the pro-
Jjector.

Another object is to remove the control of the
starting and stopping of the motor from the tape
lever and make it entirely independent thereof.

Another object of the invention is to control
the period of operation of the tape puller entirely
from the printer and in accordance with the
periods of continuous operation thereof.

A still further object is to regulate the rate
of movement of the tape through the field of the
projector and correlate its speed to the speed of
operation of the printer so as to effect a reduction

(CL 178—42)

in the number of times the tape is started and
stopped.

Other objects and advantages of the invention
will appear hereinafter.

In the transmission of stock quotations, the
quotations are perforated in a tape at the trans-
~mitting station and transmitted automatically
over the ticker lines by means of standard forms
of tape transmitters. If the market is active
the perforating proceeds substantially continu-
ously and the corresponding signals are trans-
mitted at a uniform speed over the lines with but
few interruptions. In a slow market, while there
will be more frequent interruptions in the trans-
mission, the signals would ordinarily be trans-
mitted in groups, each group corresponding to a
number of quotations. The rate of transmission
of the signals of each group, however, will pro-
ceed at & uniform rate independent of the length
of the group.

We take advantage of this particular character
of the transmitted signals to control the opera-
tion of the tape pulling mechanism.

In atcordance with our invention we start the
movement of the tape when the first character
of a_string of quotations is received and main-
tain the movement thereof continuous as long
as the successive characters are received without

- interruption. The movement of the tape ordi-
narily proceeds slowly at the start but if the
period of transmission without interruption con-
tinues the rate of movement of the tape is in-
creased so that an undue length of tape is never
permitted to accumulate between the printer and
the projector. Upon interruption of the trans-
mission of character signals the movement of the
tape is immediately arrested irrespective of the
size of the loop of tape which has accumulated
between the printer and the projector. However,
the control of the speed of-the tape is such as to
prevent either the complete exhaustion of the
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loop or the accumulation of an unduly large loop, -

tilgligop thereby being maintained wlthin narrow
1

It will be obvious from the foregoing explana-
tion that the stopping of the tape corresponds
to each inferruption in the transmission but as
these interruptions occur between an appreciable
number of quotations and since there are no in-
terruptions in the tape movement except at such
times, the actual number of times the tape is
brought to rest is less than in systems heretofore
employed wherein the tape puller is operated at
a speed in excess of the maximum speed of the
printer, thereby necessitating frequent starting
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and stopping of the tape during continuous op-
eration of the printer.

The invention wiil be more fully understood
by reference to the accompanying drawings, in
which:

Figure 1 is a front elevation of a tape pulling
and control arrangement embodying the present
invention as applied to a printer of the permu-
tation code type;

Figure 2 is a side elevation of the tape pulling
mechanism;

Figure 3 illustrates a modified form of motor
contact controlling mechanism which may be
employed;

Figure 4 illustrates the invention as applied to
a ticker of the step-by-step type, and

Figure 5 shows & modification of the motor con-
trol contact operating mechanism applied to the
printer shown in Figure 4.

Referring first to Figure 1, the tape T which is
contained upon a reel 10 is fed through ticker or
other printing telegraph apparatus, represented
conveniently by the type wheel 11, platen 12 and
feed rolls 13. The feed rollers serve to step the
tape forward intermittently as printing of each
character occurs.

Obviously any type of tape printer may be em-
ployed operated either by a uniform code such as
the Baudott Code or by step-by-step signals. In
the embodiment shown in Figures 1, 2 and 3 the
printer is assumed to be of the start-stop type,
the selecting and printing functions being con-
trolled by a single revolution shaft 14. This
printer may be of the form shown in United
States Patent to Morton et al., No. 1,821,110
granted September 1, 1931,

The tape is drawn over a support 15 extending
across the field of the projector, not shown, by
means of a& tape-puller indicated generally at 18,
driven by an electric motor 17. The tape is re-
wound upon a take-up reel 18.

The tape-puller is geared to operate at a maxi-
mum speed slightly greater than the maximum
output ¢f the printer and in order that the move-
ment of the tape across the field of the projector
will be smooth, a loop 19 of tape is allowed to

form between the printer and the guide 15. The

speed of movement of the tape across the guide
is controlled by the size of the loop 19 but the
starting and stopping of the tape is entirely in-
dependent of the loop, as will subsequently ap-
pear. .

The tape-pulling mechanism includes a roller

21 fixed upon & shaft 22 driven through suitable-

reduction gearing, contained within a housing
23, by the electric motor 17. A roller 24 mounted
upon & pivot arm 25 presses the tape against the
feed roller 21, by means of the spiral spring 26.
The take-up reel 18 is operated from the shaft

22 by a belt 27 extending round a pulley 28 fixed

to the shaft 22 and a second pulley 29 loosely

- mounted upon shaf{ 31 of the reel 18. The shaft
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31 is driven from the pulley 29 through a friction
clutch 32. The tape passes from the guide 15
under an idler roller 33, thence between the
rollers 21 and 24 and over a second idler roller
34 to the reel 18.

The circuit for the motor 17 extends from one
side of the power line 35 through the contact and
tongue 36 of a control relay 37 and thence

through a speed regulating resistance 38 to the-

motor and back to the opposite side of the power
line. The resistance 38 is arranged to be short-
circuited through the pivoted lever 39, resting

1,994,017

upon the loop of tape 19 and its Iower stop or
contact 41.

The relay 37 is of the slow to release type and
is energized during the reception of each char-
acter code signal through a pair of contacts 42
conirolled by a cam 43 mounted upon the stait-
stop shaft 14 of the printer. In the normal rest
position of the printer the cam 43, as shown in
Figure 1, engages the lower end of a pivoted lever
44 thereby holding the contacts 42 open through
a roller 45 carried by the upper end of the lever
44 contacting with the cam face of the upper
spring of the contacis 42, Whenever a selection
is received by the printer the cam 43 makes &
revolution with the start-stop shaft, thereby re-
leasing the lever 44 whereupon its upper end is
pulled to the left by a spiral spring 486, allowing
the contacts 42 to close and thereby completing
the circuit for theslow-acting relay 37. The re-
lay contacts 36 being thus closed, the motor cir-
cuit is completed and movement of the tape
across the support 15 started.

The relay 37 is sufficiently slow acting so that
it does not release between successive characters
when the printer is operating at normal speed.
Since the received signals are transmitted at a
uniform rate and in groups of an appreciable
number of characters, the motor 17 will remain
in constant operation as long as the signals are
being continuously received and the fape will
move without interruption across the support 15.
When an interruption occurs between transmis-
sion of successive groups of quotations the mo-
tor will immediately stop, arresting the move-
ment of the tape. There are no interruptions in
the tape movement, however, during the con-
tinuous reception of signals by virtue of the con-
trolling of the motor speed through tape lever 39
in the following manner:

Assuming that loop 19 of tape to be sufficient-
1y large, as shown, to cause the lever 39 to rest
on its lower contact 41, the resistance 38 will
be shunted out of the motor circuit and the
motor will operate at maximum speed. As stated
this speed is sufficient to draw the tape over
the support slightly faster than the rate at which
it is ejected by the printer, assuming the printer
to be operating continuously. Consequently the
loop 19 is slowly diminished until it lifts the lever
39 away from the contact 41, thereby including
the resistance 38 in the motor circuit. The re-~
sistance 38 is adjusted so as to reduce the motor
speed slightly below that required to keep pace
with the printer. ' The loop 19 therefore again
increases until the shunt around the resistance
38 is again closed. It will be evident, therefore,
that the motor is alternately slowed down and
speeded up as -the printer continues to operate
s0 as to maintain a loop of tape within sub-
stantially narrow limits but no interruptions oc-
cur in the movement of the tape except those
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occasioned by the actual prolonged stopping of -

the printer. The period of movement and rest
of the tape therefore corresponds to the operat-
ing and idle periods of the printer and the speed
of the tape approximates the rate of ejection
thereof from the printer. .

In Pigure 3 we have shown the slow acting

means in the form of a dash-pot 48 controlled

from the cam 43. The contacts 49 in this case
are directly in the motor circuit so that as the
cam 43 revolves plunger 51 of the dash-pot is
raised against the spring 52 thereby closing the
contacts and completing the motor circuit. It
will be understood that in the normal operation
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flow through the relay windings 37. Therefore, .

of the printer the contacts 49 remain closed dur-
ing successive revolutions of the cam shaft but
should an interruption occur in the signals the
plunger of the dash-pot will drop sufficiently to
open the motor controlling contacts.

Thus it can be readily seen that dash-pot 48
in conjunction with contacts 49 acts mechani-
cally as a slow acting relay and takes the place
of the relay 37.

In Figure 4 we have shown the invention as
applied to a self-winding ticker in which the
type wheel 54 is stepped around into printing
position by a variable number of transmitted im-
pulses. The tape T is advanced over a platen
55 beneath the type wheel by a pair of knurled
feed rollers 56 and 57. After the type wheel has
been positioned, printing is effected by a lever
58 pivoted at 59 and having a downward exten-
sion 61 provided with & lug 62 adapted to en-
gage beneath the platen 55 to raise the same
against the type wheel. Upon each upward move-
ment of the lever 58 a feed pawl 63 is advanced
around the ratchet 64 and on the return stroke
rotates the feed wheel 57 to advance the tape.
The lever 58 is raised by & printing magnet 65
and lowered by & spiral spring 66.

In this embodiment & pair of motor control
contacts 66 and 67 are mounted upon the frame
of the printer and are arranged to be opened
by 2n extension 68 of the plunger 69 of a dash-
pot 7i. The plunger 69 is normeally urged in
an upward direction by & spring 72 and is pulled
downwardly by a latch 73 secured to the outer
end of a lever 74 pivoted at 75. The lever 74
is connected to the extended end 76 of the print-
ing lever 58 by a link 77. The latchk 73 is held
in engagement with the beveled end 68 of the
plunger by mesans of a spring 70. It will be evi-
dent from the foregoing that upon each print-
ing stroke of the lever 58 the plunger 69 is pulled
downwardly permitting contact 67 to close.

in the operation of & ticker of this type the
printing meagnet 65 is energized by prolonged
steady current following the stepping impulses.
Under ceriein operating conditions, the trans-
mission is such that this steady line current is
continued for & considerable priod. Therefore,
during these periods the magnet 65 is continu-
ously energized, holding the extension 76 of the
lever 58 depressed. In order that the contacts
87 will not be held continuously closed during
such periods so as to cause operation of the mo-
tor while the printer is idle, the latch 73 is pro-
vided with & cam surface 78 adapted to engage
2 pin 79 as the latch is pulled downwardly, there-
by throwing the latch to the left out of engage-
ment with the beveled extension 68 of the plung-
er. Consequently the plunger is free to return
independently of the position of the lever 58.

In Figure 5 we have shown this same result
obtained in & somewhat different manner. In
this form with the printing lever 58 in its nor-
mal position, that is with the magnet 65 deener-
gized, the contact spring 80 rests against its up-
per contact completing & circuit from a source of
potential through a resistance 81 to & condenser
82. When the printing impulse is received, the
extension 76 of the lever 58 forces contact spring
80 to its lower contact, permitting the condenser
to discharge through the slow to release relay
37, thereby maintaining the contacts 36 closed
and completing the circuit to the motor 17
through the resistance 38. It is evident that
regardiess of how long the lever 58 may be held
in gperated position, only a single impulse will

if any interruptions occur in the continued op-
erations of the printer, the relay 37 will be free
to open its contacts and ipterrupt the motor cir-
cuit. : )

It will be obvious, of course, that various other
ways will occur to those versed in the art for
maintaining the motor in operation during ac-
tive operating -periods of the printer and that
the invention may be applied to various other
types of printers. If desired, in place of start-
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ing and stopping the motor any other form of . .

tape control may be employed. We do not de-~
sire to be limited, therefore, to the particular
details shown and described except as required
by the terms of the appended claims.

What we claim is: :

1. In combination, a printer adapted to eject
a printed record therefrom, a cam shaft for said
printer, a support, feeding means for moving said
printed record across said support, means Op-

erated from said cam shaft for rendering said

feeding means effective to so move the tape upon
each operation of the printer and means for
maintaining said feeding means continuously ef-
fective during the interval between the printing
of successive characters received in substantially

.continuous succession.

9. In combination, a printer adapted to eject
a printed record, & cam shaft therefor, & support,
an electrically operated pulling device for ad-
vancing said printed record across said support,
switch means for controlling the operation of said
pulling device and means including said cam
shaft for closing said switch means during nearly
the full period of the selection and printing of
each character.

3. In combination, & telegraph printer adapted
to eject a printed record, & support, a pulling
motor for feeding said tape over said support, an
operating shaft for said printer and entirely
mechanical means actuated by each revolution
of said shaft for controlling the circuit of said
pulling motor, said means serving tc maintain
said motor circuit closed between the printing of
successive characters received in continuous suc-
cession.

4. In combination, a printer adapted to eject &
printed record, a cam shaft for said printer, &
support, & pulling mechanism for advancing said
record over said support, 2 motor for said pulling
mechanism, mesns responsive to the operaticn
of said cam shaft incident to the printing of each
character for closing said motor circuit, said
means being slow acting whereby to maintain
the motor circuit closed for a substantial period.

5. In combination, a printer adapted to eject
a printed record, 8n operating shaft for said
printer adapted to make a complete revolution
for the printing of each character, 2 support, &
pulling device for advancing said record over said
support, and electrically controlied means for
rendering said pulling device effective to so ad-
vance the record, & slow to release relay for com-
pleting a circuit to said electricaily controlled
means, and means for energizing said relay dur-
ing nearly the complete revolution of said operat-
ing shaft. :

6. In combination, & printer for producing &

" printed record, & cam shaft for the printer, &

support, & pulling mechanism for advancing
said record over said support, & motor for said
pulling mechanism, & dash-pot controllea switch
in circuit with said motor, and means including
said cam shaft for mechanically actuating said
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dash-pot in a circuit closing direction upon the

printing of each character.

7. In combination, & printer adapted to pro-
duce a printed record, » support, a pulling mech-
anism for advancing said record over said sup-
port, electrically operated cont:olling means for
said pulling mechanism, a slow to release relay
for completing the circuit to said electrically op-
erated controlling means, means for charging a
condenser during one part of each printing cycle,
and means for discharging said condenser
through said relay during another part of the
printing cycle, the discharge current of said con-
denser being the sole energizing force for said
relay.

1,004,017

8. In combination, a printer adapted to efect

tape therefrom, a cam shaft for said printer, a
support, a pulling means for advancing said tape
over said support, a motor for operating said
pulling means, the circuit to said mofor being
made and broken by entirely mechanical means
actuated by the cam shaft of said printer to start
and stop the movement of the tape independent
of any loop therein, and means for varying the
speed of said motor in accordance with the rate
of ejectment of tape from the printer.

ROBERT F. DIREKES.
EVAN R. WHEELER.
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