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This invention relates to a telegraph printer 
and projecting System in which information 
printed upon a tape is projected upon a screen 
for observation. More particularly, the inven 
tion relates to means for controlling the feeding 
of the tape through the projector, so that the 
projection upon the Screen, of the material 
printed upon the tape, will occur with minimum 
delay under all conditions of operation. 

Several projection systems are in general use 
in connection with stock or news items in which 
a ticker is employed for printing the quotations 
or other items of information upon a specially 
prepared tape from which they are projected on 
a screen for simultaneous observation by a large 
number of persons. 
In order to prevent a jerky motion of the pro 

jected image it is the practice to employ a tape 
puller operated by an electric motor which draws 
the tape through the projector in a continuous 
movement at substantially the speed at which 
the tape is ejected from the ticker. Means is ar 
ranged to bear on the tape So as to maintain slack 
in the form of a loop between the ticker and the 
projector to absorb the jerky motion by which 
the tape is fed out of the ticker. A control or 
switch lever having its free end resting in the 
loop controls the operation of the tape puller, 
either through contacts closing and opening the 
motor circuit or through a clutch intermediate 
the motor shaft and the tape puller, or in Some 
other suitable manner, according to the length 
of or slack in the loop. 
An improved arrangement has been devised for 

operating the tape puller which eliminates the 
possibility of the control lever taking, under cer 
tain conditions of operation, a critical position 
With relation to its contacts which Would cause 
the tape puller to start and stop for substantially 
each character Or Small group of characters 
printed, thereby producing a jerky motion. On the 
SCee 
The form of this arrangement is disclosed in a 

copending application of Dirkes et al. Serial No. 
554,574, filed August 1, 1931. In accordance 
therewith, the tape is drawn through the field of 
the projector by a constantly rotating motor 
acting through a slip clutch, the tape being ar 
rested, by a gripping or Snubbing action thereon, 
whenever the loop between the ticker and the 
projector decreases to a pre-determined mini 
mum. The snubber for producing the snubbing 
action is operated by means of a magnet or other 
suitable device. The circuit through the magnet 
is either opened or closed, to effect engagement 

of the Snubber whenever a loop of sufficient size 
has accumulated between the tape printer and 
the projector. When the circuit to the proper 
magnet has been conditioned so as to disengage 
the Snubber to release the tape and permit the 5 
same to start moving through the projector, 
the Snubber cannot be reengaged until the loop 
of the tape has decreased to a size below that at 
which it caused the snubber to be released, equiv 
alent to a predetermined number of characters, 10 
as for instance, five or six. Conversely, once the 
snubber has been actuated to stop the tape it 
cannot be released again until the loop increases 
in length and amount equivalent to said predeter 
mined number of characters. 5 

However, when there is a 'slow market' con 
siderable time may elapse before the predeter 
mined number of characters necessary to cause 
the snubber to be released are printed. During . 
this time the length of the tape between the 20 
printer and the projector contains previously 
printed characters which remain unexposed, 
causing considerable delay in projecting the items 
represented by these characters upon the screen. 
This is very objectionable when dealing with 25 
such items as stock quotations from the current 
market. 
One of the objects of the present invention is 

to provide a tape puller having the character 
istics of the arrangement described above, but 30 
having in addition a second or supplementary 
control means operative after a predetermined 
lapse of time, subsequent to the printing of one 
or more characters upon the tape after the tape 
puller has been arrested, to automatically release 35 
the tape and permit it to be pulled forward until 
it reaches its minimum length. 
Another object is to provide a tape puller emi 

bodying means to pull the tape forward to take 
up the slack therein, due to the ticker feeding the 40 
tape out or otherwise, a predetermined time after 
the slack occurs. 
A further object is to provide a primary and 

secondary control means for the tape pulling de 
vice operative to start same after slack occurs, 45 
the primary one of which is controlled by the 
length of the loop of the tape formed between 
the printer and the projector or other mechanisms 
through which the tape is fed, the secondary of 
which is controlled by time delay means which 50 
acts to automatically start the pulling device after 
a predetermined interval. 
According to this invention, the tape is pulled 

through the field of the projector with a speed 
substantially the same or slightly above that at 65 
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2 
which it is fed out by the printer, by a constantly 
rotating motor acting through a slip clutch, the 
tape being arrested, by a gripping or snubbing 
device when the loop between the ticker and the 
projector decreases to a predetermined minimum 
and released thereby when the loop increases to 
a predetermined maximum. The Snubber is actu 
ated by upper and lower magnets, one causing 
it to close or engage the tape, the other causing it 
to disengage the same. These magnets are con 
trolled by, a switch lever pivoted at one end and 
having its free end resting in the loop of the tape 
formed between the ticker and projector. The 
lever is moved between upper and lower contacts 
by the variations in the length of the loop. 
When the ticker lags behind the tape puller the 

loop shortens until the control lever is brought 
against the upper contact where the circuit to the 
snubber closing magnet is completed, causing the 
tape to be arrested, the snubber being held closed 
by a suitable detent. Then as the ticker feeds 
out the tape the loop lengthens, dropping the con 
trol lever, opening the upper contact and finally 
permitting the lever to come against the lower 
contact where the circuit to the Snubber opening 
magnet is closed. 
In addition to the above provisions the arrange 

ment according to this invention has means for 
setting in operation a suitable time delay Switch, 
as soon as the controlled lever drops sufficiently 
to open the upper contact. If the length of the 
loop of tape has not increased sufficiently to cause 
the same to be released before the elapse of the 
predetermined time the tape is caused to be re 
leased by the operation of mechanism actuated 
by the time switch. On the other hand, if the 
loop increases to the predetermined maximum 
length before the elapse of the time interval the 
operation of the control mechanism functions in 
substantially the same manner as described 
briefly above and set forth in full in the applica 
tion heretofore referred to. 

In order that invention may be more fully un 
derstood reference will be had to the accompany 
ing drawing in which: 

Fig. 1 is a partially diagrammatic front eleva 
tion of a tape puller and control arrangement ill 
lustrating one embodiment of this invention; 

Fig. 2 is a similar elevation illustrating another 
embodiment of this invention; and, ".. 

Fig. 3 is a side view of the timing mechanism 
taken along the line 3-3 of Fig. 2. 

Referring first to Fig. 1 a tape 9 which is wound 
upon a reel 0 is fed through a ticker or other 
printing telegraph apparatus represented con 
ventionally by the typewheel f f, platen 2 and 
feed rollers 3. The feed rollers serve to step the 
tape forward intermittently as the printing Oc 
curs thereon. These provide a source of tape to 
be utilized by a projector or the like and con 
trolled by a puller as will presently be described. 
Obviously, any type of tape printer may be en 
ployed, operated either by a uniform code such 
as the Baudot code, or by step-by-step signals. 
In addition, other Suitable sources may be em 
ployed. The tape is drawn over a support 4 
forming part of a projector or other tape utilizing 
device, by means of a tape puller indicated gen 
erally at t5, driven by an electric motor 6 through 
a slip clutch which will be subsequently described. 
The tape is rewound upon a reel located above 
the tape puller, not shown. 
The tape puller is preferably geared to operate 

at a maximum speed slightly greater than the 
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maximum output of the printer and in order that 
the movement of the tape across the field of the 
projector will be Smooth, a loop 8 of the tape is 
allowed to form between the printer and the 
guide f4. The movement of the tape along the 5 
guide is controlled in accordance with the size of 
the loop 8 through the medium of a first contro 
means provided by an autocontrol arm 9, pivoted 
at 2 and having its depending end 22 resting on 
the loop of the tape and moving between two elec- 0 
trical contacts 23 and 24 and carrying correspond 
ing contacts to complete a circuit from the afore 
said contacts to ground. When a loop of sufi 
cient size occurs, the arm 9 rests upon its lower 
contact 24 as shown. s 

For the purpose of arresting the movement of 
the tape when the loop decreases to a minimum 
length, a Snubbing arrangement, is provided com 
prising a narrow stud 25 mounted upon a plate 26 
carried in turn by the main supporting plate 27 20 
Cf the control apparatus. A snubbing member 
28, carried by a pin 29 journaled in a plate 27, is 
adapted to be moved into engagement with the 
stud 25 to grip the tape therebetween. The snub 
bing member 28 is operated by an arm 3 rigid 25 
with the pin 29 and disposed at the opposite or 
back side of plate 27. The arm 3 forms an arma 
ture movable between two adjustable stops 32 and 
33 by oppositely disposed electromagnets 34 and 
35. The armature is held in either set position 30 
by means of a spring pressed jockey roller 36. 
The magnet 34 has its lower winding included in a 
circuit with the lower contact 24, its upper winding 
being included in circuit with the control mecha 
nism as will be presently described. The magnet 35 
35 is in circuit with the upper contact 23. 
The motor. 6 is operated from the power means 

37 and rotates continuously while the projector 
is being Operated. The motor is employed to 
drive the puller mechanism from one end and 40 
the timing mechanism from the other. The tape 
pulling mechanism includes a roller 4 loosely 
mounted upon a shaft 42 and driven thereby 
through a friction clutch arrangement not shown. 
The shaft 42 is driven through a suitable reduc-45. 
tion gear, not shown, connecting the same with 
the shaft of the motor 6. A roller 45 mounted 
upon a pivoted arm 46 presses the tape against 
the feed roller 4 by means of a spiral spring 47. 
The tape passes from the guide 4 under an idler 50 
roller 54, thence between the rollers 4 and 45 
and Over a second idler roller 55 to a takeup reel 
not shown. The tension of the friction clutch 
may be adjusted by the knurled nut 56 to pro 
vide a suitable pull upon the tape to cause the 55 
Same to be drawn readily along a guide 4 when 
the gripping member 28 is disengaged from the 
tape but to slip freely when the member 28 is 
held in contact with the tape. AO 
The timing mechanism including its circuit 60 

closing means provides a second control means 
which Operates by causing the Snubber member 28 
to disengage the tape after a predetermined time 
interval. An arm 60 is pivoted about a screw 6 
upon the armature 62 of a control magnet 63.65 
The armature of the control magnet is pivoted 
transversely by means of pin 64 extending 
through its lower end. The oucer end of the 
arm 60 carries a pin 65 arranged to engage the 
threads of a wormshaft 66. The wormshaft is 70 
driven at slow speed through a suitable reduc 
tion gear enclosed in housing 6 and connecting 
the WOrmshaft with the shaft of the motor 6. 
The control magnet 63 when energized operates 
to hold the pin 65 out of engagement with the 5 
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wormshaft. At the same time coil spring 68 
holds the lower end of the arm 60 to an extreme 
left position. The extreme position of the arm is 
determined by a detent comprising a stud Orpin 
69 suitably located on the armature 62. 
When the magnet is de-energized, the arm 60 

is pulled downwardly by means of a coil spring 
at the lower extremity of the armature 62 so 

that the pin 65 engages the threads of the worm 
shaft 66. In this position the arm 60 is carried 
counterclockwise to an extreme right position by 
the pin 65 and wormshaft 66, and retained there 
while the pin plays about the extreme right end 
of the thread of the wormshaft 66. This action 
closes contacts 2 and 3. The contact 2 is 
mounted on a leaf spring extension of arm 60 and 
arranged to engage contact 3 just before the pin 
65 reaches the end of the thread of the WOrm 
shaft 66. In this manner, the contacts are held 
closed notwithstanding the movement of the 
arm 60 due to the pin playing over the end of 
the rotating wormshaft thread. 
The length of time required for the pin 65 to 

travel to the end of the WOrmshaft thread deter 
mines the time delay in the operation of the tape 
puller. The time delay period may, of course, be 
varied by varying the speed of the wormshaft 66, 
and the length of thread along which pin 65 must 
travel before reaching the end. 
As will presently be explained, the Snubber re 

mains disengaged until contacts 2 and 3 are 
opened as a result of magnet 63 being energized. 
When the magnet is energized, the upper end of 
the armature 62, is pulled downwardly, lifting the 
pin 65 out of engagement with the threads of the 
wornshaft. The contacts 2 and 3 are then 
opened by the arm, being returned to an extreme 
left position by the coil spring 68. It is held in 
this position until the armature 62 is released 
again by the magnet. 
The operation of the embodiment of the in 

vention illustrated in Fig. 1 is substantially as foll 
lows. Assuming that the loop 8 of the tape has 
increased until the arm 9 has engaged the Con 
tact 24, the tape will be released from between 
the snubber members 25 and 23 by armature 3 
being pulled downwardly past the detent 36 by 
means of the magnet 34. This action is brought 
about by the circuit being completed at contact 
24 from ground through arm 9 and the lower 
winding of the magnet 34 to plus battery, ener 
gizing the magnet. The tape is now permitted to 
be pulled forward along the guide 4 by means 
of the roller 4 carried by the slip clutch. Dur 
ing this time the timing mechanism is in the posi 
tion illustrated in the drawing. When the tape 
puller according to the preferred embodiment, is 

60 

65 

running at a higher rate of speed than the ticker 
the loop 8 will finally become shortened, lifting 
the arm 9 until it engages the contact 23. As 
Soon as this takes place a circuit is competed 
from ground through the snubber actuating mag 
net 35 and through the timer control magnet 63. 
Magnet 35 then lifts arm 3 past the detent 
bringing the member 28 in gripping engagement 
with the tape stopping the slip clutch operated 
roller 4. Simultaneously, the energization of 
the magnet 63 lifts the timer arm 60, disengaging 
the pin 65 from the threads of the wormshaft, 
permitting the former to be pulled to an extreme 
left position. 
The tape is held by the gripping or arresting 

device and the timing mechanism is held in the 
position just described as long as the arm 9 is 
held against the upper contact 23 by the tape. 

3 
However, as soon as the printer begins operation 
the loop forms again in the tape and permits 
the arm 9 to drop away from the upper contact 
28, whereupon the circuit to the snubber engaging 
magnet is opened. The tape is not released, how- 5 
ever, because of the fact that the arm 3 is held 
in its upper position by means of the jockey roller 
36 until it is pulled beyond the latter by the 
action of the lower magnet. As the printer con 
tinues to feed out the tape the loop increases 0 
until the arm 9 moves down, into engagement 
with the contact 24 at its lower limit of travel. 
When the arm engages the lower contact the cir 
cuit is completed through the lower winding of 
magnet 34 as previously described. The mag- 3 
net being energized the arm 3 is pulled down 
Wardly past the jockey roller releasing the tape 
and permitting the same to be pulled forward 
until the loop has been shortened again to its 
minimum length. 2) 

It sometimes happens that during conditions 
of slow market only a few characters are printed 
at a time on the tape. Under these conditions 
the arm fs would drop away from the upper con 
tact 23 but would remain in an intermediate po- 5 
sition quite an extended period of time before the 
loop of the tape accumulated sufficient length to 
cause the Snubber to be released in the normal 
manner. It is under these conditions that the 
automatic time delay mechanism comes into op- 30 
eration. As stated above, at the moment that 
the circuit through the Snubber engaging mag 
net is Opened the circuit through the magnet 63, 
which holds the timer mechanism in inoperative 
position, is opened also. This permits the timer 35 
to be set in operation immediately. The timer 
thereupon causes the snubber to be released after 
an elapse of a predetermined time. As already 
explained, said time period may be of any length 
desired as determined by the speed of the worm- 40 
shaft and the length of the thread over which 
the pin 65 must travel, in order to accomplish 
the release of the snubbing device. 
Upon deemergization of magnet 63, spring 

pulls the lower end of the arm 60 downwardly 45 
until the pin 65 engages the worm of the rotating 
Worm shaft 66. The arm 60 then begins to move 
in a counterclockwise direction at a predeter 
mined rate of Speed. As the pin 65 approaches 
the end of the threads on the worm shaft, contact , ) 
2 will be moved into engagement with contact 
3 completing the circuit through the upper 
winding of the disengaging magnet 34, the re 
maining movement of the arm being taken up in 
the yieldable extension member upon which the 
contact 72 is carried. If in the meantime the 
length of the loop 8 in the tape has increased 
sufficiently to permit the arm 9 to drop into en 

s 5 

gagement with the lower contact 24 and complete 
the circuit through the lower winding of the CO 
Snubber disengaging magnet 34, the tape will have 
been released and the time delay will have no 
effect. On the other hand, if arm 9 has not 
already engaged contact 24, the completion of 
the circuit through contacts 2 and 73 will en- C3 
ergize the upper winding of the magnet 34 there 
by releasing the tape at the end of the predeter 
mined time irrespective of the length of the loop 
8. During such time as there is sufficient slack 
in the tape to prevent the arm 9 from being car- 0 
ried to the upper contact 23, the time delay re 
leasing the magnet 63 will remain deemergized 
and the arm 60 will be held in contact closing po 
sition with the pin 65 playing about the end of 
the threads on the Worm shaft. As soon as the 5 
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4. 
slack has been taken up sufficiently to bring the 
arm against contact 23, circuits through mag 
nets 35 and 63 will be completed the former caus 
ing the snubber to engage the tape and the latter 
causing the arm 60 to raise the pin 65 out of 
engagement with the threads of the worn shaft. 
The mechanism will remain in this position until 
slack again occurs in the tape when the cycle of 
operation will be repeated. 
From the above description it will be noted that 

an arrangement is provided for controlling a tape 
puller device by means of a loop formed in a tape 
which is arranged to move an arm between upper 
and lower limits of travel to cause the tape to be 
arrested and released in accordance with the 
length of the loop. In addition, an automatic 
time delay mechanism is provided for causing the 
tape to be released and the length of the loop 
taken up to its minimum or taut positiqn, a prede 
termined time after slack begins to accumulate 
in the tape, if in the meantime slack does not ac 
cumulate sufficiently to reach its maximum during 
the period required for the time delay mechanism 
to perform its releasing action. In other words, 
an arrangement is provided for Overcoming the 
delay occasioned by the Ordinary loop control 
tape puller under conditions of slow market or 
slow operation of the printer, Such as When two 
or three characters are printed on the tape at 
widely separated intervals of time, by causing the 
tape to be automatically released a short period 
of time after any additional characters have been 
printed. On the tape by each of the Successive 
widely separated periods of printer activity. 

Fig. 2 illustrates another embodiment of this 
invention. The tape pulling mechanism is 
omitted from this view, it being identical with 
that illustrated in Fig. 1. The Snubber arrange 
ment is likewise substantially identical with that 
illustrated in Fig. 1. It is shown, however, be 
cause of the fact that the circuit arrangement 
employed to operate the snubber is different. 
In this embodiment the arm of the timer switch 

is normally held by the spring T 7 with the travel 
ing pin out of engagement with the worm shaft, 
whereas in the foregoing embodiment the Spring 
normally holds the pin in engagement with the 
Worm Shaft. 
The embodiment differs from the foregoing em 

bodiment in that the mechanism for providing 
the time delay is arranged to comprise a magnet 
75 disposed between the pivot point of the mov 
able armature 76 and the worm shaft 66 instead 
of beyond the pivot point from the shaft. The 
movable portion of the armature of the magnet 
is pivoted about a pin 64, passing through the 
yoke formed by the stationary part of the arma 
ture. A traveling arm 60 is pivoted about a screw 
6, which secures it to the movable portion of the 
armature 76. The outer end of the movable por 
tion of the armature is provided with a projection 
to which a spiral spring TT is attached so as to 
exert a force in a downward direction and main 
tain the lower end of the armature raised so as to 
hold the pin 65 out of engagement with the 
worm shaft. A spiral spring 68 holds the lower 
end of the arm to an extreme left position when 
disengaged from the worm shaft. The position 
is determined by a detent comprising a lug 69. 
With this arrangement when the magnet 5 is 
energized the pin 65 is brought into engagement 
with the constantly rotating worm shaft 66, which 
carries the arm 60 in a counterclockwise direction 
until the pin has reached the right end of the 
threaded section of the worm shaft. In this po 
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sition a contact 72, mounted at the upper end of 
a resilient section of the arm 60 closes upon a 
corresponding stationary contact 73. As soon 

... as a circuit is broken to the magnet T5, the lower 
end of the armature 76 is released and pulled up- 5 
wardly by means of the spring 77 disengaging the 
pin 65 from the worm shaft, whereupon the spiral 
spring 68 immediately returns the arm to its ex 
treme left position. 
The control for the time delay mechanism also iO 

differs from that of the foregoing embodiment. 
It includes a relay 8 with contacts 85 in the cir 
cuit of the magnet 75, also a contactor 82 oper 
ated from the snubber arm 3. Following Out 
the circuit diagram, the magnet 34 has a winding 15 
with plus battery at one end, the other connected 
to lower contact 24 which cooperates with the 
control arm 9. The control arm f9 is ground 
ed so as to complete the circuit through the mag 
net 34 when the loop 8 of the tape has accumul- 20 
lated a sufficient length. The magnet 34 may 
be also grounded through an auxiliary circuit 
controlled by the time delay mechanism, as will 
be presently described. A wire from the contact 
24 to the stationary contact 73 of the relay, which 25 
may be brought into engagement with the ground 
ed moving contact 72, comprise this auxiliary 
grounding circuit. 
The upper magnet 35 has its winding in a cir 

cuit which includes the winding of the relay 8, 30 
plus battery, being applied to the outer end of 
the winding 8, and the circuit being grounded 
when the upper contact 23 is engaged by the Con 
trol arm 9. Current is supplied to the time de 
lay operating magnet 75 from plus battery ap-35. 
plied to an upper contact 83 of the contact 82. 
The circuit continues through the lower contact 
84 to the contact 85 of the relay 8, the other 
contact of the relay being neutral. From the 
latter relay the circuit is completed by being 40 
grounded at the outer end of the winding of the 
magnet 75. In all cases it is assumed that the 
negative side of the battery supplying current to 
these circuits is grounded to complete the circuit. 
The second embodiment of this invention as 45 

just described produces substantially the same 
type of control for the tape as the first embodi 
ment. Assuming that the loop 8 of the tape is 
increased until the arm 9 has engaged the con 
tact 24, the circuit through the magnet 34 will 50 
be completed, causing the same to pull the arm 
3 of the snubber down past the jockey roller 36. 
This withdraws the gripping member 28 from 
engagement with the tape, releasing the same 
and permitting the tape puller mechanism, not 
shown, to pull the tape through the field of the 
projector. It will be observed that in this posi 
tion the circuit through the time delay magnet 
75 is opened at the contactor 82 but closed at the 
relay 8. The significance of this will presently 60 
appear. 
As the puller takes up the tape the loop 8 will 

become shortened until finally the arm f 9 en 
gages the upper contact 23. This will complete 
the circuit through the upper magnet 35 and 65 
the relay 8. At the same time the contactor 82 
will be closed, but he relay 8 on becoming en 
ergized opens the line, maintaining the circuit 
to the magnet 75 open. It will be observed that 
during all this period the magnet 75, instead of 70 
receiving current as does magnet 63 in Fig. 1, 
remains de-energized while the timing mecha 
nism is held in its normal inoperative position 
by spring means 77. The arm 9 will remain 
against the upper contact until additional tape 75 
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is fed out from the printer and the loop fallength 
ens slightly. As soon as the loop 8 lengthens 
to permit the control arm to drop, the circuit to 
the upper magnet 35 is opened at the contact 28. 
The snubber, however, is maintained in gripping 
position by the jockey roller 36. When the last 
named circuit is opened the relay 8 is de-ener 
gized, permitting its armature to be carried 
against the contact 85 by its bias spring. This 
completes the circuit to the magnet 75 of the 
timer, the contactor 82 being held closed as long 
as the arm 3 is in its upper position, causing 
the arm 60 to be pulled downward, engaging the 
pin 65 in the threads of the worm shaft. The 
arm 60 now begins to travel in a clockwise direc 
tion. The timing mechanism having been set in 
operation, the snubber is actuated after a pre 
determined time interval if the loop 8 is not 
lengthened sufficiently during the interval to 
cause the snubber to release the tape in a normal 
manner, as when the number of characters print 
ed thereon during the interval are less than the 
required amount to cause normal Operation. The 
length of the time interval, of course, may be 
determined by the speed of the worm shaft and 
the length of the thread over which the pin runs. 
On the other hand if the loop 8 is lengthened 
sufficiently to permit arm 9 to come down upon 
contact 24 before the timing mechanism has act 
ed the magnet 34 is energized and the tape re 
leased when the arm 3 f is pulled down over the 
jockey roller 36. As soon as the arm leaves its 
upper position the contacts 83 and 84 separate, 
opening the circuit to timer magnet 75 where 
upon the arm 60 would be restored to its rest. 
position, which, it will be observed, is not the case 
in the previous embodiment. There the timer 
was not restored until the slack in the tape had 
been reduced to the predetermined minimum, 
the pin remaining in engagement with the worm 
shaft in the meantime. 
Assuming that normal release of the tape by 

the loop control does not occur the pin 65 will 
travel along the threads of the worm shaft 66 
until arm 60 reaches a position where the mov 
ing contact 72 is closed against the stationary 
contact 3, and the circuit through the lower 
snubber magnet 34 completed, causing the arm 
3 to be pulled down releasing the tape. The 
movement of the arm 3 opens the circuit to the 
time delay magnet 75 at the contactor 82. As 
soon as the time delay magnet is deemergized the 
arm 6 returns to its rest position leaving the tape 
puller to take up the slack in the tape in the nor 
mal manner. 
From the above description it will be seen that 

this embodiment of the invention provides a tim 
ing mechanism which causes the tape to be auto 
matically released at the end of the predeter 
mined interval of time if the number of charac 
ters printed thereon during such time interval 
are less than that required to form the full length 
of the loop 8 for causing normal releasing of 
the tape. This is particularly advantageous 
when, during periods of slow market, matter 
which is represented by the characters in the 
portion of the loop extending between the printer 
and the projector would otherwise be prevented 
from coming into the field of the projector until 
a Suficient number of characters had been added 
to the loop to cause the control arm to release 
the tape through the normal operation. This as 
sumes much importance in connection with post 
ing items, such as stock, when a delay of a few 

5 
minutes, or even a few seconds, is quite a con 
slderation. 
The foregoing description illustrates two em 

bodiments of this invention for providing time 
delay means, which are arranged to automatical- is 
ly feed the tape forward after a predetermined 
time when any slack occurs therein due to addi 
tional amount of tape being fed out of the printer. 
Two means of feeding the tape forward are pro 
vided, one of which is controlled by the length 0 
of the loop in the tape, and the other controlled 
by a timing device. It will be obvious to those 
skilled in the art that means other than illus 
trated may be employed for accomplishing the 
results set forth herein. It is desired, therefore, 15 
that only such limitations shall be placed on this 
invention as are imposed by the prior art or set 
forth in the appended claims. 
What we claim is: 
l. In combination, a source of tape including 20 

means adapted to eject tape therefrom, a sup 
port, means for feeding the tape across the sup 
port, tape gripping means for arresting the tape 
to control its motion across the support, first and 
Second means for controlling said gripping means, 25 
the first control means being actuated by the slack 
in the tape between the source and the support 
to disengage the gripping means when a prede 
termined maximum amount of slack has accu 
mulated in the tape, and being actuated to en- 30 
gage the gripping means when the slack has been 
reduced to a predetermined minimum, the sec 
Ond of said means being actuated by a timing de 
Vice which is Set in motion when slack occurs in 
the tape, Said timing device including means for 35 
causing the gripping device to be disengaged au 
tomatically at the end of a predetermined time 
interval after slack occurs. 

2. In combination a source of tape, means in 
cluded in Said source adapted to eject tape there- 40 
from, a Support adapted to extend across the 
field of a projector, a tape puller for moving said 
tape along said support, means for arresting the 
motion of the tape to control its movement along 
Said support in accordance with the amount of 45 
tape ejected from the said source of tape, first 
and second means for controlling the arresting 
means, means for operating the first control 
means Solely in accordance with predetermined 
maximum and minimum slack occurring between 50 
the Source of tape and the support and means for 
operating the Second control means at the end 
of a predetermined time after any slack greater 
than the aforesaid minimum occurs in the tape. 

3. In combination, a source of tape, a tape sup- 55 
port, a tape puller, means for permitting a loop 
of tape to form between the source and support 
of a length variable according to the slack oc 
curring in the tape, an arm having its free end 
arranged to ride in said loop between first and 60 
Second limiting positions, a first means for ar 
resting the movement of the tape when the arm 
reaches one limiting position, a second means for 
releasing the tape when it reaches the other lim 
iting position, and a third means initiated as soon 65 
as the arm leaves the first limiting position for 
automatically releasing the tape at the end of a 
predetermined interval of time if the tape has 
not been released during the lapse of said interval 
by said first means. 

4. In combination, a tape supply, a support, a 
tape puller for moving the tape across said sup 
port, means for permitting a loop of tape to form 
between the tape Supply and the support, an arm 
disposed with its free end riding in said loop be- 75 
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6 
tween first and second limiting positions, a tape 
arrester for controlling the movement of the tape 
across the support, primary and Secondary means 
for controlling the actuation of the arrester, Said 
arm being included in said primary means, Said 
arm controlling said primary means to cause the 
tape to be arrested when the arm moves into the 
first limiting position, and to cause the tape to be 
released when the arm moves to the second lim 
iting position, saidi secondary means being con 
trolled by time delay mechanism the action of 
which is initiated at the time that the arm leaves 
the first limiting position and which operates 
to cause the arrester to release the tape a prede 
termined time after the arm leaves said first po 
Sition. 

5. In combination, a tape supply, a support, 
a tape puller for moving the tape across said 
support, a tape arrester for controlling the move 
ment of the tape, means for forming a loop in the 
tape between the supply and the Support, Said 
loop being variable in its length in accordance 
with the amount of slack occurring between the 
Supply and the Support, a first actuating means 
adapted to move the arrester into arresting po 
sition, a second actuating means adapted to 
move the arrester into releasing position, pri 
mary and secondary means to control the actu 
ating means, said primary control means em 
bodying an arm having its free end arranged to 
ride in said loop between upper and lower limit 
ing positions, means controlled by Said arms for 
operating the first actuating means to arrest the 
tape when said arm reaches the upper limiting 
position, and means controlled by said arm for 
Operating the Second actuating means to release 
the tape when said arm reaches its lower limiting 
position, said secondary control means embody 
ing a time delay device, means to set the time 
mechanism of said device in operation when Said 
arm leaves its upper limiting position, Said time 
delay device having means actuated after the 
lapse of a predetermined time for Operating Said 
second actuating means to cause the arrester to 
release the tape. 

6. In combination, a Source of tape, means 
adapted to eject printed tape therefron, a Sup 
port adapted to be disposed acroSS the field of a 
projector, a tape puller for moving said tape 
along the support, means for permitting a loop 
of tape to form between the Source of tape and 
the Support variable in its length in accordance 
With the amount of slack occurring in the tape, 
tape puller control means for arresting the ac 
tion of Said puller, a first. puller control actu 
ating electromagnet to move said control into 
puller arresting position, a second control actu 
ating electromagnet for moving said control into 
releasing position, an arm having a free end ar 
ranged to ride in said loop between upper and 
lower limiting positions, said arm being arranged 
to complete a circuit to the first electromagnet 
when it reaches its upper limiting position and 
to complete a circuit to said Second electromag 
net when it reaches its lower limiting position, 
and a time delay device having. delayed action 
means for completing the circuit to said second 
electromagnet, having a control circuit com 
pleted by Said arm when in its upper limiting po 
sition, the timing function being actuated when 
said arm leaves its first limiting position to com 
plete the circuit to the second electromagnet at 
the end of a predetermined time after said arm 
leaves its upper contact. 

7. In combination, a source of tape, a tape 

support, a tape puller, means for permitting a 
loop of tape to form between Source and Support 
variable in length in accordance with the slack . 
occurring between the tape and the Support, an 
arm riding in said loop between first and second 
limiting positions, means for arresting the move 
ment of the tape when the arm reaches the first 
limiting position, means for releasing the tape 
when the arm reaches the Second limiting posi 
tion, and time delay means for causing the tape 
to be released a predetermined time after the 
arm aSSunes an intermediate position, Said 
time delay means comprising a constantly ro 
tating shaft having a Worm of a definite length 
thereon, a member arranged to engage Said Worm 
and travel to one end of the latter in a predeter 
mined time, said member operating as it reaches 
the end of the worm to cause the tape to be re 
leased, means to normally hold the member out 
of engagement with the worm, and means to 
engage the member with the Worm as soon as 
Said arm leaves its first limiting position due to 
slack occurring in the tape. 

8. In combination, a source of tape, means 
adapted to eject printed tape therefrom, a tape 
support adapted to be disposed across the field of 
a projector, a tape puller for moving said tape 
along the Support, means for permitting a loop 
to form in the tape between the source of Sup 
ply and the Support variable in length between 
a predetermined effective minimum and maxi 
mum according to Slack occurring in the tape, 
a first means conditioned by the tape, including 
an electromagnet for arresting the movement 
of the tape when the slack reaches a prede 
termined minimum, second means conditioned 
by the tape, including a second electromagnet 
for releasing the tape when the slack reaches 
a predetermined maximum, and third means 
conditioned by the tape for releasing the same 
at the end of a predetermined interval after a 
slack occurs in the tape of an amount inter 
mediate Said maximum and minimum, said third 
means embodying a constantly rotating shaft 
having a worm of a definite length thereon, a 
member arranged to engage said worm and trav 
el to One end of the latter in a predetermined 
time, means to normally hold the member out of 
engagement with the worm and means operated 
as Soon as slack occurs in the tape, to engage 
the member With the worm and hold it in en 
gagement therewith until it reaches the end of 
the latter, Said member operating as it reaches 
the end of the worm to complete a circuit to said 
tape releasing magnet and cause the tape to be 
released. 

9. In a tape puller controlled by a loop formed 
from slack in the tape, a tape arresting magnet 
and a tape releasing magnet, means actuated by 
the arresting magnet for arresting the action of 
Said puller and the releasing magnet for releas 
ing said puller, means for energizing the arrest 
ing magnet when slack in the tape reaches a pre 
determined minimum, means for energizing the 
releasing magnet when slack in the tape reaches 
a predetermined maximum, and additional means 
including a time delay device energizing the re 
leasing magnet for automatically releasing the 
tape a predetermined time after slack greater 
than the predetermined minimum occurs in the 
tape, said time delay means embodying a con 
stantly rotating Worm shaft having a worm of a 
definite length thereon, a member arranged to 
engage said Worm and travel to One end of the 
latter in a predetermined time, said member hav 
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ing means cooperating therewith to normally 
bias it toward an engaging position, electronag 
netic means to hold it out of engaging position and 
means to energize said electromagnetic means si 
multaneously with the tape arresting magnet 
and means to de-energize said electromagnetic 
means as soon as the arresting magnet is de-en 
ergized so that said worm engaging member is 
thereupon released for engaging the worm, said 
member operating as it reaches the end of the 
worn to complete a circuit to the tape puller re 
leasing magnet for automatically releasing the 
tape at the end of the predetermined time inter 
val. 

10. In combination a source of tape, a tape ulti 
lizing device embodying a puller for pulling the 
tape from the source into the utilizing device, the 
tape being supplied from said source at a rate 
independent of the utilizing device, means for ar 
resting the action of the tape puller when the tape 
becomes taut between the source and the utilizing 
device, time delay means for causing the tape 
to be released a predetermined time after slack 
occurs between the source and the utilizing de 
vice, a second means for causing the tape to be 
released if slack greater than a predetermined 
amount accumulates before the tape puller is re 
leased by the time delay means. 

11. In combination a source having means for 
supplying tape at a variable rate, a support, means 
for drawing the tape Over said support, means for 
rendering said drawing means effective when a 
predetermined maximum slack occurs in the 
length of tape between said support and Said tape 
supplying source, means for rendering the draw 
ing means ineffective when a predetermined mini 
num slack occurs in Said length of tape, and 
means for rendering the drawing means effective 
a predetermined time after slack occurs of an 
amount intermediate said minimum and maxi 
mum in said length of tape. 

12. In combination a source supplying tape at 
an indeterminate rate, a utilizing device for said 
tape arranged to utilize the tape at a predeter 
mined rate slightly greater than the greatest rate 
of supply, means to permit a loop to form in the 
tape when slack occurs between the source and 
utilizing device, said utilizing device embodying 
take-up means to gather the tape after it has 
entered the utilizing device, means to control the 
take-up means in accordance with the amount of 
slack in the tape, said control means embodying 
means operative when slack in the tape reaches 
a predetermined minimum to arrest the take-up 
means and means to release the take-up means so 
that the tape may be taken up after a loop of 
the predetermined length has formed, and means 
comprising a time delay device to release the takes 
up means a predetermined time after slack oc 
curs in the tape of an amount intermediate said 
minimum and maximum. 

13. In combination, a tape supply, a support, a 
tape puller for moving said tape acroSS Said Sup 
port, means for forming a loop of tape between 
said supply and Support variable in length in ac 
cordance with slack Occurring in the tape between 
the Supply and Support, an arm having its free 
end riding in said loop between first and second 
limiting positions between which it is moved as 
the length of the loop varies between a predeter 
mined maximum and minimum, means for arrest 
ing the movement of said tape, oppositely disposed 
magnets adapted to move said arresting device 
into engaging position and into releasing posi 
tion respectively, separate circuits to the respec 
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tive magnets, said arm being arranged to Com 
plete the circuit to the arresting magnet when the 
loop of the tape carries the arm to its first limit 
ing position, said arm being arranged to complete 
the circuit to the releasing-magnet when the loop 5 
of the tape carries the arm to the second limit 
ing position, auxiliary means for completing the 
circuit to the releasing magnet, said auxiliary 
means embodying a time delay device arranged to 
complete said circuit at the end of a predeter- 10 
mined lapse of time after the circuit to the en 
gaging magnet is opened. . 

14. In combination a tape supply, a support, a 
tape puller for moving the tape across said Sup 
port, means for forming a loop of tape between 15 
said supply and support variable in length in 
accordance with slack occurring in the tape, an 
arm having its free end riding in said loop and 
having upper and lower limiting positions between . 
which it moves as the length of the loop varies be- 20 
tween a predetermined minimum and maximum, 
an arresting device, upper and lower magnets dis 
posed Oppositely and having a common armature 
adapted to move said arresting device into and 
Out of engaging position, means cooperating with 25 
Said arm for completing a circuit through the 
upper magnet for moving said armature into an 
arresting position when the arm reaches its up 
per limit, means cooperating with said arm for 
completing a circuit through the lower magnet for 30 
moving said arnature into releasing position when 
the arm reaches its lower limiting positiuh, and 
auxiliary means for completing a circuit through 
said lower magnet when Said arm is in an inter 
mediate position, said auxiliary means embodying 35 
a time delay device having an electromagnet for 
holding the same into inoperative position, and 
means for opening the circuit to said-magnet at 
the instant when the said arm leaves its upper 
limiting position to assume an intermediate posi- 40 
tion, said time delay device operating to complete 
the circuit through the tape arrester releasing 
magnet a predetermined length of time after said 
arm has left its upper limiting position. 

15. In combination a tape supply, a support, a 45 
tape puller for moving the tape across said sup 
port, means for forming a loop of tape between 
said supply and support variable in length in ac 
Cordance With slack occurring in the tape, an arm 
having its free end riding in said loop and hav. 50 
ing upper and lower limiting positions between 
which it moves as the length of the loop varies 
between a predetermined minimum and maxi 
mun, an arresting device, upper and lower mag 
nets disposed oppositely and having a common 
armature adapted to move said arresting device 
into and out of engaging position, and means for 
completing a circuit through the arrester engag 
ing magnet when the arm reaches its upper limit 
ing position, means for completing a circuit 60 
through the arrester releasing magnet when said 
arm reaches its lower limiting position, and aux 
iliary means for completing the circuit to the 
releasing magnet a predetermined time after said 
arm assumes an intermediate position, said aux- 65 
iliary means including time delay device, electro 
magnetic means for initiating the time measur 
ing function of Said device and means for clos 
ing the circuit to said magnetic means as soon as 
Said arm leaves its upper limiting position. 

16. In combination, a tape supply including 
means to eject tape therefrom at a variable rate, 
means for pulling the tape forward after it has 
been ejected, means providing for a loop to form 
in the tape between said supply and pulling 75 
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means variable in accordance with the slack oc 
Curring between the supply and pulling means, a 
first control means for arresting the action of the 
puller when it has rcoduced the loop to a predeter 
mined minimum and for restoring the action of 
the puller when a predetermined maximum has 
accumulated, and a second control means for re 
storing the action of the puller at the end of a 
predetermined time after the loop begins to ac 
cumulate if, in the meantime, it has not reached 
the predetermined maximum. 

17. In combination, a tape supply including 
means to eject tape therefrom at a variable rate, 
means for pulling the tape forward after it has 
been ejected, means providing for a loop to form 
in the tape between said supply and pulling 
means variable in accordance with the slack oc 
curring between the supply and pulling means, 
a first control means for arresting the action of 
the puller when it has reduced the loop to a pre 
determined minimum and for restoring the ac 
tion of the puller when a predetermined maxi 
mum has accumulated, and a Second control 
means for restoring the action of the puller at 
the end of a predetermined time after the loop 
begins to accumulate if, in the meantime, it has 
not reached the predetermined maximum, both of 
said control means being governed by means 
actuated in accordance with the slack in the loop. 

18. In combination, a tape Supply, including 
means to eject tape therefrom at a variable rate, 
means for pulling the tape forward after it has 
been ejected, means providing for a loop to form 
in the tape between said supply and pulling 
means variable in accordance with the slack Oc 
curing between the supply and pulling means, 
a first control means for arresting the action of 
the puller when it has reduced the loop to a pre 
determined minimum and for restoring the ac 
tion of the puller when a pre-determined maxi 
mum has accumulated, and a Second control 
means for restoring the action of the puller at the 
end of a predetermined time after the loop be 
gins to accumulate if, in the meantime, it has 
not reached the predetermined maximum, both 
of said control means being governed by means 
riding in the loop. 

19. In a tape handling System, a tape supply 
including means to eject tape therefrom, means 
for pulling the tape forward after it has been 
ejected, means providing for slack to occur in the 
tape between Said Supply and pulling means, 
means for arresting the movement of the tape 
when the slack is reduced to a predetermined 
amount, and means operating independently of 
the amount of slack accumulation to initiate the 
action of said pulling means at the end of a pre 
determined period of time after the slack has 
increased beyond said predetermined amount. 

20. In a System for handling tape ejected from 

2,025,679 
a printer as characters are printed thereon, a 
first means operative to cause the tape to be ad 
vanced from the printer at the end of a prede 
termined tinne after a character is printed, a sec 
ond means operative to cause tha tape to be ad 
vanced if a predetermined amount of slack 
should occur in the tape before said first means 
becomes Operative. 

21. In combination, a source of tape including 
means to eject tape therefrom at a variable rate, 0 
pulling means for advancing the tape from the 
Source, first and Second control means operative 
alternately to control said pulling means, one of 
said control means being arranged to act in ac 
cordance with the amount of tape accumulated 15 
between the source and the pulling means, the 
other of said control means arranged to act in 
accordance with the time which has elapsed since 
the first ejection of tape occurring during a pe 
riod in which the action of the puller is arrested. 20 

22. In combination, a tape Supply including 
means to eject tape therefrom at a variable rate, 
means for advancing the tape from the source, 
means for rendering the advancing means in 
effective when a taut condition occurs between 25 
the advancing means and the supply, primary 
and Secondary control means operative to ini 
tiate the action of the advancing means after 
the taut condition has been relieved by the ejec 
tion of tape, said primary means operative to re- 30 
store the effectiveness of the advancing means a 
predetermined time after a taut condition has 
been relieved, Said Secondary means operative to 
restore the effectiveness of the advancing means 
before said primary control when the interim 35 
slack reaches a predetermined amount. 

23. In a tape handling system, a source of tape 
having means cperative to eject the tape there 
from, means for advancing the accumulated 
ejected tape, a timing device, said device com-40 
prising means which passes through a complete 
timing cycle, means initiated by any ejection of 
tape from Said Source independently of the 
amount of tape accumulated for starting said 
timing device through said cycle, and means op-45 
erated at a predetermined point in said cycle for 
starting the Operation of Said advancing means. 

24. In a system for handling tape ejected from 
a printer as characters are printed thereon, 
means for advancing the accumulated printed 50 
tape, a Control for the advancing means embody 
ing means which initiates a time delay means 
upon the printing of the first character after all 
the printed tape has been previously advanced, 
said means acting independently of the number 55 
of characters printed to start the operation of the 
advancing means a predetermined time after said 
first character is printed. 
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