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STORNG TRANSM TER 
Howard D. Colman, Rockford, Ill., assignor to 
Barber-Colman Company, Rockford, , a cor 
poration of Illinois 
Application April 1, 

46 Claims. 

The invention relates to improvements in stor 
ing transmitters of the general type shown in 
the patent to Howard D. Colman, No. 1,962,136, 
granted June 12, 1934, in which signals, set up 
intermittently by the manual control of a key 
board are temporarily stored in varying nun 
bers on a storage medium and transmitted 
therefrom at a uniform rate. 
One object of the invention is to provide an 

improved storing transmitter of the above gen 
eral character embodying novel features of Cons 
struction which render its operation more eff 
cient and reliable and which materially increase 
the speed and accuracy with which signals may 
be recorded by the Operator for subsequent au 
tomatic transmission. 
Another object is to provide an improved sig 

nal recording mechanism of general utility emi 
bodying novel means for preventing the recorda 
tion of more than one signal upon the storage 
medium in the event that a key of the control 
ling mechanism is held depressed for an abnor 
mal length of time. 
The invention also aims to provide novel 

means for locking the keys of the keyboard con 
trol mechanism against operation until the sig 
nal designated by a previously operated key has 
been properly recorded on a signal storing me 
dium. 
Another object is to provide improved means 

for automatically locking the signal recording 
mechanism against further operation when the 
storage medium becomes completely filled with 
Signals-awaiting transmission. 
Another object is to provide improved means 

for indicating the amount of message matter in 
storage in storing transmitters of the above type. 
Another object is to provide novel means for 

temporarily freeing the signal storing medium 
from the control of the signal recording mecha 
nism to permit continuous operation of the trans 
mitter for testing purposes or the like. 

Still another object is to provide, in a storing 
transmitter having transmitting mechanism ar 
ranged to Operate in conjunction with a rotary 
distributor, a novel control means for insuring 
operation of the transmitting mechanism and 
distributor in propertimed relation. 
A further object is to provide improved means 

by which the operation of the transmitting 
mechanism may be interrupted and restarted 
manually. 
Other objects and advantages of the invention 

will become apparent from the following detailed 

1938, Serial No. 20,293 
(C. 18-17.5) 

description taken in connection with the ac 
Companying drawings, in which: 

Figure 1 is a front elevational view of a storing 
transmitter embodying the features of the in 
vention, a portion of the outside cover being 
broken away to show the general arrangement 
of the parts. 

Figs. 2 and 3 are right and left hand elevation 
all views, respectively. 

Fig. 4 is a rear elevational view, 
Fig. 5 is a plan view. 
Fig. 6 is a sectional view taken along the line 

6-6 of Fig. 1. 
Fig. 7 is a sectional view taken along the line 
- of Fig. 6. 
Fig. 8 is a sectional view taken along the line 
-8 of Fig. 5. 
Figs. 9 and 10 are sectional views taken, re 

yely, along the lines 9-9 and O-O of 
. . . 
Fig.11 is a fragmentary perspective view of the 

signal recording mechanism. 
Fig. 12 is a sectional view taken along the line 
2-2 of Fig. 13. 
Figs. 13 and 14 are detail views of parts of the 

signal recording mechanism. 
Fig. 15 is a fragmentary perspective view of 

the signal recording mechanism. 
Figs. 16 and 17 are detail front and side views 

of the recording medium or pin chain. 
Fig. 18 is a perspective view and wiring dia 

gram of the transmitting mechanism. 
Fig. 19 is a fragmentary perspective view of 

the transmission controlling mechanism. 
Figs. 20, 21 and 22 are detail views of the mech 

anism shown in Fig. 19. 
Fig. 23 is a sectional view taken along the line 

23-23 of Fig. 9 showing the relation between 
the pin pushers and the reader car. 

Fig. 24 is a sectional view taken along the same 
line as Fig. 23 showing the reader car in an ad 
Vanced position. 

Fig. 25 is a sectional view taken along the line 
25-25 of Fig. 10. 

Fig. 26 is a sectional view taken along the 
same line as Fig. 25 showing the reader car in 
a different position. 

Fig.27 is a detail view of the keyboard locking 
mechanism. 
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Fig. 28 is a detail view of one end of the chain 50 
car showing the chain tensioning mechanism. 

Fig. 29 is a perspective view of the storage in 
dicator mechanism. By way of illustration, the invention has been 
shown embodied in a device for storing and SS 
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2 
transmitting telegraphic signals, but it is to be 
understood that many of the features may be 
used to advantage in other devices in which sig 
inals set up by means of a keyboard are tempo 
rarily stored in mechanical form prior to effect 
ing a selective or controlling operation. It is 
also to be understood that the invention is sus 
ceptible of various modifications and alternative 
constructions, and that the illustrative embodi 
ment shown in the drawings and described in de 
tail in the specification, is not intended to limit 
the invention to the specific form disclosed, it 
being my aim to cover all modifications and al 
ternative constructions falling within the spirit 
and scope of the invention as expressed in the appended claims. 

General construction 
The storing transmitter selected to illustrate 

the invention comprises generally a signal stor 
ing medium preferably in the form of a pin. 
chain (Figs. 1 to 7) for storing signals in ne 
chanical form, a keyboard-controlled mecha 
nism 2 for recording signals on the storage 
medium, and a transmitting mechanism 3 Op 
erative to translate the stored signals into elec 
trical impulses and to transmit the same over a 
telegraph circuit. The storing medium, record 
ing mechanism and transmitting mechanism, 
together with suitable driving, control and su 
pervisory devices, are assembled in a compact 
unit mounted on a suitable base 4 and enclosed 
by a cover or casing structure 5 preferably of 
sheet metal. As herein shown, the base 4 is of 
hollow, generally rectangular construction and 
is arranged to provide an oil reservoir from which 
oil is distributed to the various moving parts of 
the machine to lubricate the same. The gears 
and clutches of the drive mechanism are en 
closed in a suitable auxiliary housing Sa in which 
the parts operate submerged in oil thereby in 
Suring proper lubrication and tending to main 
tain the friction surfaces of the clutches in 
condition for proper operation at all tirnes. 

Signal storing medium 
In the preferred embodiment of the invention, 

the signals are selected by means of a manually 
operable keyboard 6 and are stored mechanical 
ly on the signal storing medium or pin chain 
composed, in the present instance, of approxi 
mately two hundred and fifty links. Each link 
comprises a pair of elongated narrow bars 
(Figs. 16 and 17) arranged side-by-side in closely 
Spaced relation and pivotally connected at op 
posite ends to the bars of adjacent links. Spaced 
longitudinally of each link and therefore trans 
versely of the chain is a row of five axially mov. 
able pins 8 adapted to be shifted selectively to 
represent various preconcerted signal combina 
tions. The pins 8 are arranged to be frictionally 
held by pressure of a spring in either of two 
positions, which may be conveniently designated 
as the pushed and non-pushed positions. 
The chain is preferably arranged in the form 

of an endless loop having elongated opposed runs 
connected at opposite ends to form arcuate 
bights. This loop is supported for movement 
with and also relative to a circular car a form 
ing almost a complete circle and comprising two 
segmental plates O and (Fig. 18) rigidly held 
in parallel spaced relation and supported for 
rotation about a horizontal axis by paired rollers 
2. The latter are carried on brackets 8 (Figs. 
2 and 4) at opposite sides of the base 4, and 

2,282,166 N 

the spacing of the roller pairs 2 is such that 
the car extends substantially below the upper 
side edges of the base 4 so that a portion of 
the chain carried thereby is submerged in the 
oil stored in the base. Thus the chain in its 
movements serves to carry the oil to the upper 
part of the machine for distribution to the bear 
ings of the various moving elements. 
As will be seen by reference to Figs. 6 and 18, 

the outer run of the elongated chain loop extends 
around and its opposite side edges are guided 
by the flanged outer edges of the plates and 

. . The inner run of the loop is guided by four 
pairs of rollers 4 (Fig. 18) rotatably supported 
on the radially projecting arms of a spider S as 
best shown in Figs, 1 and 4. Rollers and 
(Figs. 23, 24 and 28) journaled at opposite ends 
of the car support the chain loop and define the 
closed ends or bights thereof. The rollers 6 are 
in the form of sprockets with teeth of the same 
pitch as the pitch of the chain so that the move 
ments of the chain and car are accurately co 
ordinated as will appear presently. 
As shown in Fig. 28, the rollers 7 are jour 

naled in a block slidably supported between 
the plates e and i? and yieldably urged toward 
the end of the car by a compression spring 20 
interposed between a spacing member 2 rigid 
with the plates and a nut 22 threaded onto the 
end of a rod 23 anchored to the block 9. The 
spring 20 thus maintains the chain under proper 
tension at all times, the tension being adjusted 
by turning the nut 22. 
The chain car and rollers 4 thus maintain 

the chain loop in the form of a letter C with the 
closed ends of the loop disposed closely adjacent 
each other and adapted to travel around a cir 
cular path with the bodily movable car. With 
the chain loop thus mounted, substantially the 
entire length of the chain may be utilized for 
signal storage by associating the pin setting 
elements of the signal recording mechanism and 
the pin feeling elements of the transmitting 
mechanism with opposite runs of the loop and 
locating these elements externally of the loop. 
The movements of the pin chain relative to 

the recording and transmitting mechanisms are 
governed by the operation of these mechanisms 
substantially in the manner set forth in Said 
prior Patent No. 1,962,136. With the recording 
mechanism in operation and the transmitting 
mechanism idle, the chain remains stationary at 
the transmitting point and is advanced rela 
tive to the recording point. In this operation, 
the chain supporting car and the closed ends of 
the chain loop move in a clockwise direction as 
viewed in Figs. 23 and 24. When the recording 
mechanism is idle and the transmitting mecha 
nism is in operation the chain is held stationary 
at the signal recording point, and advanced past 
the transmitting point. Under these conditions, 
the chain car is moved in the reverse direction 
and through one half the distance of such chain 
advance. On the other hand, when both the 
transmitting and recording mechanisms are op 
erating at exactly the same speed, the chain is 
advanced past the recording and transmitting 
points at the same rate and the chain car re 
mains stationary. 

Keyboard mechanism 
The keyboard mechanism by which the sig 

nals are set up for recording on the storage 
medium comprises a group of manually operable 

O 

ls 

O 

keys 2. The keys when operated initiate the s 
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operation of power driven means for advancing 
the storage chain and, through suitable permuta 

O 

5 

20 

30 

tion selector mechanism, control a series of pin 
setting elements or pin pushers for pushing the 
chain pins out of nonpushed or blank position. 
As shown in Figs, 5 and 6, the keys 2 are car 

ried on horizontally disposed key levers 2 pivoted 
on a shaft 28 extending transversely of the ma 
chine at the rear of the keyboard. In the pre 
ferred form of the mechanism, each key lever is 
provided with a coiled tension spring 29 tending 
to hold the key lever in a raised position. To 
provide for adjusting the tension of the key lever 
springs 29, the springs are anchored to a rod 
adjustably supported for movement toward and 
from the key levers by forwardly projecting arms 
3 fast on a shaft 32 which is frictionally held in 
suitable bearings carried by the frame of the na 
chine. Any suitable means such as a wrench 
adapted to engage a squared section on the 
shaft may be utilized for rotating the same to 
move the rod 30 toward or from the key levers. 

Pivoted on the shaft 28 adjacent each key lever 
and individual thereto is an L-shaped control 
member having an upwardly extending arm 4 
and a horizontal arm 35 lying parallel to and 
closely adjacent the key lever. The upper end of 
the arm 34 terminates in a transversely disposed 
elongated bar or flag 86 having an arcuate upper 
edge suitably notched as at 3 for cooperating 
with a series of horizontally disposed notched 
permutation bars 38. 
As will be seen by reference to Fig. 6 of the 

drawings, the flags 3 and permutation bars 8 
are so arranged that the bars lie within the 
notches 37 when the flags are positioned against 
a rear stop 39 carried at one side of the permuta 
tion bar supporting frame 40. In the particular 
embodiment herein disclosed, the flags are nor 
mally held against the stop by individual springs 
4 connecting between the horizontal arm 3 of 
each flag member and a rod 42 adjustably sup 
ported by arms 43 on a shaft 44. The shaft 44 
is frictionally supported on the frame in the same 
manner as the key lever adjusting shaft 2 and 
may be similarly rotated to adjust the tension of 
the control member springs. 
The flags 36 are adapted to be moved forwardly to selectively block the permutation bars 3 upon 

80 

70 

s 

the operation of the associated key 26. To this 
end, the key lever 27 is formed with a bent-over 
lug 45 extending over the horizontal arm 5 of 
the control member so that when the key lever 
is depressed, the control member will rock about 
its pivot shaft 28 and move the flag into con 
trolling relation to the permutation bars. 

Clutch release 

In the preferred form of the machine, the 
movement of the flags 36 to operative position is 
utilized to initiate the operation of power driven 
means for advancing the pin chain past the sign 
nal recording mechanism as hereinbefore men 
tioned, and for positioning the permutation bars 
and associated apparatus as will appear presently. 
The power driven means comprises a start-stop 
shaft 8 (Figs. 10, 15 and 18) adapted to be driven 
cyclically through the medium of a friction clutch 
generally designated by the reference character 
49, the arrangement being such that the shaft 
is rotated through a complete revolution for each 
key operation. 

Referring more particularly to Fig. 15, the 
clutch 49 includes a driven member 5 connected 
to the shaft 48 by a suitable spline coupling S. 

3 
and adapted to be frictionally driven by a driv 
ing member 2. The driving member. is in the 
form of a sleeve rotatably mounted on the frame 
of the machine and encircling member I. It is 
arranged to be rotated continuously by an elec 
tric motor 46 (Figs. 3 and 5) through the medium 
of an idler gear 47 meshing with a gear. rigid 
with the member 2. The face of the gear 4 
is recessed to receive a disk-shaped enlargement 
53 formed on the member, the inner surface of 10 
the gear being lined with an annular band 55 of 
suitable material for frictionally engaging the pe 
riphery of the enlargement 3. As will be seen 
by reference to Fig. 15, the surfaces of the co 
acting parts , , are inclined relative to the 16 
axis of the member isd that the clutch may be 
engaged and disengaged by shifting tie member 
0 longitudinally relative to the member 52. 
Suitable clutch actuating mechanism is pro 

vided for shifting the driven member into and 20 
out of engagement with the driving member 2. 
As shown in Fig. 15, the actuating mechanism 
comprises a sleeve it threaded onto the mem 
ber 50 and bearing at one end against a plate ST 
on the adjacent end of the driving member. The 25 
plate is adjustably supported by an annulus 
it threaded onto the member 52 whereby the 
relative spacing of the parts may be readily ad 
justed as required. A colled spring 59 anchored 
at one end to a sleeve 0 keyed to the member 5 
and at the other end to the sleeve 56 tends to 
rotate the latter sleeve in a clockwise direction 
as viewed in Fig. 15. Since the sleeve bears 
against the plate 7, its rotation is effective to 
shift the driven member 5 to the right into as 
clutch engaging position. 

Disengagement of the chutch is effected by in 
terposing a stop 2 in the path of a finger 63 fast 
on the sleeve it. The motion of the sleeve is 
thus arrested but the driven parts continue to 
move under their own momentum and, in turning 
through a fraction of a revolution against the 
action of the spring 9, retract the driven mem 
ber 50 so that the disk is withdrawn from en 
gagement with the friction element SS and held 
separated while the clutch is disengaged. 
The stop 2 comprises a hug formed on a crank 

arm fast on a rock shaft BS which is disposed 
transversely of the start-stop shaft 48 so that the 
stop may be moved into and out of the path of 
the clutch finger by rocking the shaft. In order 
to positively limit the movement of the shaft 4 
to one revolution in each operating cycle, a lug 

on the crank arm 4 is formed with its upper 
blocking surface disposed above and at one side of 
the stop 2. The stop and lug are spaced apart 
slightly less than the width of the clutch finger 

as shown in Fig. 6, so that one or the other is 
always interposed in the path of the finger as the 
crank arm 4 is rocked between its limit positions. 
Thus, when the crank arm is in operated position, 
the stop 2 is shifted out of blocking position and 
the clutch finger 3 will, upon the completion of 
the rotating cycle of the start-stop shaft, engage 
the lug 6 and disengage the clutch. Pressure of 
the clutch finger upon the inclined surface of the 
lug serves to rock the crank arm back to normal 
position thereby returning the stop to blocking 
position. Substantially upon the stop reaching 
this position, the clutch finger slips over the edge 
of the lug 66 and moves into engagement with the 
stop which maintains the clutch disengaged until 
released in the usual manner at the start of the next operating cycle. 
Movement of the stop 2 to release the clutch 

70 

s 
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finger 63 upon the operation of a key is effected 
by the spring 59 in the particular form of the 
mechanism herein disclosed. To this end, the 
stop and clutch finger are formed with inclined 

is cooperating surfaces so disposed that the pressure 
exerted by the spring and clutch finger on the 
stop tends to rock the shaft is and thus move the 
stop out of blocking position. However, such 
movement of the shaft is normally prevented by a 

10 detent 67 (Fig. 11) positioned so as to engage the 
end of an upwardly projecting arm fast on the 
shaft 65. 
The detent 67 is arranged to be moved out of 

the path of the arm 68 in response to the opera 
15 tion of any one of the keys 2. As will be seen 

by reference to Fig. 11, the detent is in the form 
of an elongated, horizontally disposed flat bar 
pivoted intermediate its ends on a vertical pivot 
pin 69. One end of the detent is positioned for 

20 engagement with the free end of the clutch re 
lease arm 68, the other end lying in the path of 
an upstanding lug 70 formed on the upper edge 
of a control bar T. A colled spring 72 acts on 
the detent to maintain it in engagement with the 

25 lug T0. 
In the preferred form shown, the control bar 

is slidably supported for endwise movement in the 
permutation bar supporting frame 4. A colled 
tension spring 3 secured between an upstanding 

30 arm 74 on the bar and a stationary bracket 7 
(Figs. 13 and 14) tends to move the bar to the 
left as viewed in Fig. 11. Such movement is nor 
mally prevented by a detent 7, preferably in the 
form of an elongated flat spring supported at one 

35 end on the bracket 75 and having its other end 
disposed in the path of an inbent lug project 
ing forwardly from the arm 74. 
Means is provided for moving the detent 7 out 

of blocking position in response to the operation 
40 of any key 26 of the keyboard. In its preferred 

form, this means comprises a light bail 78 (Figs. 
6 and 11) extending transversely across and in 
front of the group of flags 36. The ball is sup 
ported by depending arms 79 on a rock shaft 

5 having a horizontally projecting arm i? extend 
ing over the detent T. When a flag is moved to 
operative position upon the actuation of its asso 
ciated key, it engages the bail thereby rocking 
the shaft 80 and withdrawing the detent from 
engagement with the lug . The control bar is 
thus free to move under the influence of its spring 
73 and, in this movement, actuates the detent 
to release the start-stop clutch. 

SS Means to present repetition of signals 
Means is provided to prevent repeated record 

ing of signals on the storing medium in the event 
that a key is held either fully or partially de 
pressed for a prolonged interval. This means as 

60 shown comprises an auxiliary detent 84 (Figs. 
11 to 14) in the form of an elongated flat spring 
supported on the bracket 75 above the detent 
and extending parallel thereto for engagement 
with the lug 7. The detent 84 is engaged by the 
arm 8 and normally held in a raised position 
out of the path of the lug. However, when the 
shaft 0 is rocked to release the detent , the 
arm withdraws its support from the auxiliary 

70 detent which moves down and, due to its length 
being greater than that of the detent , it rests 
on the upper edge of the lug. 
At the end of the signal recording cycle, the 

control bar is retracted sufficiently to permit the 
T auxiliary detent 4 to move into the path of the 

lug TT as shown in Fig. 14, assuming that the key 
which initiated the previous operation is held 
either fully or partially depressed. The auxili 
ary detent thus holds the control bar in retract 
ed position and maintains the detent 67 in block- 5 
ing relation to the clutch release arm 68 so that 
further rotation of the start-stop shaft is pre 
vented. Upon release of the key, the arm 
withdraws the detent 84 and permits the detent 

to return to blocking position as shown in 10 
Fig. 13. A suitable stop 85 is interposed between 
the detents 7 and 4 as shown in Fig. 12 to limit 
the movement of the same. 

Means to prevent false signal recordation is 
Means is provided for preventing false signal 

recordation either by "clipping,' as when a key 
is struck with a glancing blow as frequently hap 
pens in high speed operation, or by operation of 20 
a second key before the signal set up by a previ 
ously operated key is properly recorded. To this 
end, the control bar is arranged so that after 
its release to initiate an operating cycle it is ef 
fective to hold an actuated control member or 
flag in advanced position independently of the 
actuating key until the signal designated there 
by is properly recorded and to prevent forward 
movement of a second flag. For this purpose, 
the control bar is formed with a plurality of 
notches (Fig. 11) arranged to alline with the 
flags 3 when the bar is in normal rest position. 
An upstanding lug 87 on each flag is adapted to 
pass through the corresponding notch 86 when 
the flag is moved forwardly to operative post 
tion upon the depression of the associated key. 35 
When the control bar is released, the notches 
B are moved out of the path of the lugs BT so 

that the flag which initiated the release of the 
bar is held in its advanced position until the con 
trol bar is retracted following the recordation of 60 
the signal. This arrangement insures that the 
flag will be held in operated position for the in 
terval required to record the signal even though 
the key is released immediately after being de 
pressed or when the key is struck a relatively 45 
light, quick blow. As long as the control bar is 
held in advanced position, the unnotched por 
tion is disposed in the path of the lugs of the 
unoperated flags which are thus prevented from 
moving forwardly to operative position in the S0 
event that their associated keys are depressed. 
Thus recordation of a false signal On the control 
medium by premature depression of a second key 
is effectively prevented. 

80 

Signal recording mechanism 

Signals are recorded on the storage chain by 
a set of pin pushers, one for each pin in a row, 
arranged for actuation by the permutation se- 60 
lector mechanism controlled through the medi 
um of the manually Operable keyboard. In the 
embodiment of the invention herein disclosed, 
provision is made for utilizing a five-unit code 
signal, hence five pushers are provided for co- 65 
operating with the five pins carried by each link 
of the chain . As shown in Figs. 6, 7, 11 and 
15, the pushers comprise elongated bars 90 slid 
ably supported by spaced horizontally disposed 
combs for endwise movement toward and from 0 
the inner run of the chain. 

Each pusher 9 is operatively connected with 
one of the five permutation bars which are 
supported in parallel relation for endwise move 
ment by spaced combs 2 carried on the station- T. 
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ary frame 40 at one side of the pusher assembly. 
As herein shown, the operative connection be 
tween a pusher and its associated permutation 
bar is provided by a rock shaft 93 extending 

O 

transversely of the same and having rigidly at 
tached levers 94 and 95 engaging in notches. 96 
and 97 formed in the pusher and bar respective 
ly. . The lever 95 is preferably somewhat shorter 
than the lever 94 so that the pusher may be 
moved through a stroke of sufficient length to 
properly set a pin while the permutation bar is 
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Power actuated means 

moved throught a relatively shorter stroke. 
Colled tension springs 98 acting on the leve's 
94 tend to rock the shafts 93 in a clockwise di 
rection as viewed in Fig. 11 and thus shift the 
pushers in a direction to push the chain pins out 
of non-pushed or blank position as shown in 
Fig. 17. . . . . 

- - - - - is provided for retract 

ing the pushers and permutation bars against 
the action of their associated springs and for 
controlling the release thereof to record a signal 
combination on the chain. The retracting 
means comprises a crank arm 99 (Fig. 15) fast 
on the start-stop shaft 48 and connected by a 
link OO with a crank arm foll fast on a rock 
shaft 02. The rock shaft O2 carries a pair of 
upstanding arms 03 (Figs. 6 and 15) between 
which is pivoted a square bar 04 underlying the 
pushers and constituting a bail for engaging de 
pending lugs fo5 (Figs. 7 and 11) thereon to 
shift the pushers rearwardly. When the starts. 
stop shaft 48 is in normal rest position as shown 
in Fig. 15, the bail is held in a forward position 
so that the pushers are free to move forwardly 
under control of the permutation bars. As the 
shaft 48 turns through the first half of its revo 
lution, the shaft 02.is rocked in a clockwise di 
rection as viewed in Fig.15 and the bail 04 op 
erates to retract any of the pushers 90 and per 
mutation bars 38that may be in advanced posi 
tion. Continued rotation of the shaft 48 returns 
the ball toward rest position but the pushers do 
not follow the return movement due to their op 
erative connection with the permutation bars 
which are held in retracted position by suitable 
latch means. . . . m . . . 
The means for latching the permutation bars 

in retracted position comprises a detent 06 (Figs. 
5, 9 and 11) carried by a rock shaft 07 extend 
ing transversely of the permutation bars and en 
gageable with upstanding lugs fo8 on, the bars. 
Rigidly secured to the rock shaft is a crank arm 
109 connected by a link if 0 with a horizontally 
projecting arm if formed integrally, with or 
rigidly secured to the clutch release arm 68. 

75 

... flags 36. 

When the detent 67 is moved out of the path of . 
the arm 68, the arm is rocked in the direction of 
the detent by the clutch finger as above described, 

60. the arm fff moving with the arm 68 and oper 
ating through the link ?o to move the detent 
O6 out of the path of the lugs. O8. The per 

mutation bars and pushers are thereby free to 
move forwardly under the selective control of the 

Atension spring 2 acting on the crank 
arm 09 returns the detent to latching position 
and likewise returns the clutch release arm to 
stop position when the pressure of the clutch 
finger is released from the stop 62. . 
The bail 04 is also utilized to retract the con 

trol bar. 7 in each operating cycle. To this end, 
a restoring bar 3 generally silhilar to the push 
ers 90 is mounted adjacent thereto for endwise 
sliding movement. The bar 3 is provided with 
a pair of depending lugs f4 (Figs. 7 and 15) ly 

with a depending arm 20 (Fig.15) pivoted to one 

5 
ing on opposite sides of the ball 104 whereby the 
bar is moved forwardly and backwardly with the 
bail. A one-way connection between the bar is 
and the control bar is provided by a rock shaft 
f5 (Fig. 11) extending parallel to the shafts 93 

having a lever 6 engaging in a notch f T in the 
bar 3 and a lever 8 adapted to engage an up 
standing lug. 9 on the control bar. With this 
construction, the control bar and the restoring 
mechanism are disassociated when the bar is in 
retracted position. The spring 73 is therefore 
required to move only the bar, and, due to its 
relatively light weight construction, the move 
ment is effected at high speed and yet with 
minimum of shock. . . . . . . " 

link 00 are arranged The crank arm 99 and 
to invariably stop the shaft 48 in a dead center 
position (Fig. 15) with the clutch 49 completely 
released. For this purpose, the link foO is formed 

end of a rod 2 f yieldably secured to the frame 
of the machine by a colled tension spring 22. 
The spring thus acts through the link and crank 
arm to stop the shaft in the proper position or to 
return it thereto in the event of Overrun after the 
clutch is released. . . 

. . . Blanking mechanism 

Before presentation to the pushers 90, each row 
of pins 8 is blanked, that is, the pins are restored 
to non-pushed position as shown in the case of 
the upper and lower rows of pins in Fig. 17. 
Blanking is effected simultaneously with the re 
traction of the pin pushers 90 by the action of a 

5 

O 

5 

20 

25 

30 

blanking member of 23 (Fig. 15) which, as herein 35 
shown is in the form of a wedge-shaped plate 
having, one end rigid with a rock shaft. 24. A 
crank arm 25 fast on the shaft is connected by a 
link 26 to one of the arms. 03. on the pusher 
restoring rock shaft O2. Thus, when the shaft 
O2 is rocked to restore the pushers, the blanker 
arm is shifted in a direction to engage a set of 
the chain pins and move the pins outwardly to 
blank position. . . . . . . . . 

: Means for erasing recorded signals 

40 

45 
suitable means is provided for enabling the 

operator to erase an incorrectly recorded signal 
such as results from striking the wrong key. For 
this purpose, an eraser in the form of a flat plate 50 
28 (Figs. 6, 7 and 9) is slidably mounted in suit 
able guides above the pin pushers 90 so as to line 
up with the row of pins last engaged by the 
pushers. The plate 28 is connected at its rear 
ward end to an arm 29 fast on a shaft f30 on 
which is mounted an arm if connected by a link 
132 with an arm 33 on a shaft 34. A tension. 
spring 35 acting on the arm. 3 tends to hold the 
eraser in retracted position. . : 

55 

The shaft: 34 is arranged to project through 60 
the front cover plate of the machine adjacent the 
keyboard 6 and is provided with a manually oper 
able lever 36 (Fig.1) by which it may be rotated 
to move the eraser forwardly against the action 
of the spring fiss to push any unpushed pins in 
the row with which it is alined. Thus, the oper 
ator may erase an incorrectly recorded signal to 
prevent its transmission by the transmitting. 
mechanism. 

chain advance during pin setting 

65 

70 
In each operating cycle of the signal recording 

mechanism above described, the inner run of the 
pin chain is advanced past the pushers 90 in an 
upward direction as viewed in Figs. 7 and 15. The 75 
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chain advance is effected in steps equal in 
length to the pitch of the chain so as to position 
a blank row of pins opposite the pushers for re 
cordation of the next signal. The advance is 

5 produced by sprocket wheels 39 which engage 
the side edges of the chain at a point where the 
chain is guided in a way formed by inwardly fac 
ing channels 40 in side members 4 of the Sup 
porting frame as shown in Figs. 7 and 9. - 

10 The sprockets 39 are fast on a horizontal shaft 
42 which is driven from the start-stop shaft 48 
(Fig. 18) through a suitable speed reducing gear 
train interposed between a driving gear 43 on 
the start-stop shaft 48 and a gear 44 on the shaft 

15 42 (Figs. 4, 7, 10 and 18). In the particular em 
bodiment illustrated, the gear train comprises two 
pairs of gears 37 and 37, 38 and 38, and 
idler gear 45, (Figs. 4, 7, 10 and 18), the pairs of 
gears being fast on shafts 37, 38, respectively, 

20 journaled in the frame of the machine. The idler 
gear f45 is carried on a shaft 45°. The gear 37 
meshes with the driving gear 43 on the start-stop 
shaft and gear 3 meshes with gear 38. Gear 

8a meshes with idler gear 45, which in turn 
25 meshes with the gear 44 on the sprocket wheel 

shaft. By reason of this geared driving connec 
tion, the chain is advanced in timed relation to 
the retraction of the pushers 90 by the crank arm 
9 of the start-stop shaft. Due to the positioning 

30 of the crank arm, the pushers are retracted sub 
stantially simultaneously with the start of the 
chain advance so that the chain pins are not 
dragged across the faces of the pushers. 

35 Means for disabling chain drive mechanism 
Means is provided for temporarily disabling 

the chain drive mechanism at the recording 
position to permit the chain to run freely there 

to through for the purpose of repeatedly transmit 
ting signals recorded on the chain as when test 
ing a line. While any suitable clutch means may 
be employed for this purpose, the preferred con 
struction comprises an arrangement whereby the 

is intermediate gear 145 of the chain drive gear 
train may be withdrawn from mesh with its 
companion gear 44 to interrupt the chain driv 
ing Connection. 
As shown in Figs. 6 and 9, shaft 45b on which 

50 the gear 4 is mounted is slidablv supported on 
the frame members 4 for endwise movement. 
Manually operable means is provided for moving 
the shaft 45b between active and inactive posi 
tions. In the present instance, this means com 

55 prises a rock shaft 47 (Figs. 6 and 7) having 
one end projecting through one side wall of the 
base 4 and carrying an operating lever 48 (Fig. 
3) by which the shaft may be rotated between 
two positions corresponding to the two positions 

60 of the shaft 45b. An over-center device com 
prising a tension spring 49 (Fig. 6) connected 
by an arcuate link 50 with a crank arm 5, 
fast on the shaft 47, operates to hold the shaft 
in either of its two positions. . . 

65 Fast. On the inner end of the shaft 4 is a 
gear sector f32 (figs, 6 and 7) adapted to mesh 
with the toothed lower end of an arm 53 piv 
oted at 54 on the frame of the machine, the 
gear sector operating to rock the arm about 

70 its pivot in response to rotation of the shaft. 
The upper end of the arm engages in a groove 
in a collar 55 rigid with the intermediate gear 
shaft 45b. Thus, the shaft 45b may be shifted 
manually to move the intermediate gear 45 into 

25 or out of mesh with the gear 44 to render the 

chain driving mechanism effective or ineffective 
as required. 
With the chain advancing mechanism at the 

recording position disengaged, the chain ad 
vancing mechanism at the transmitting posi- 5 
tion will therefore be effective to advance the 
chain past both positions. Accordingly, the 
chain may be run past the feeler mechanism to 
transmit previously recorded signals repeatedly 
while the recording mechanism remains idle. 10 
Such transmission provides a convenient means 
of testing lines or other equipment to determine 
whether or not they are in proper operating Con 
dition. 

Transmitting mechanism. 5 
The signals mechanically recorded upon the 

storage chain in the manner above described are 
utilized, in the present instance, to control the 
actuation of a series of switches 6 (Fig. 18) 20 
which determine the polarity of the current ap 
plier to the transmitting contacts 62 of a con 
ventional rotary distributor. It will be appre 
ciated, of course, that the stored signals may be 
utilized to control devices other than switches 25 
to effect a selective operation, and that the 
Switches themselves may be used for other than 
the transmission of telegraph signals if desired. 
In the particular embodiment herein shown, 

the switches 6 are of the bipolar type and each 30 
comprises an insulated contact strip 63 mov 
able between two contact elements 64 and 65. 
The contact elements 64 are mounted on a 
common metal plate 66 connected to a suitable 
source of current of one polarity as, for example, 35 
One pole of a battery 6, while the contact ele 
ments 65 are carried on flat springs 68 con 
nected by a common clamping member 69 to the 
other pole of the battery. 
Each contact strip f63 is connected to one of 40 

the stationary distributor contacts 62 so that 
the polarity of the contacts is varied in accord 
ance with the position of the contact strips. 
A rotating distributor arm T engages the con 
acts 62 successively to connect the contacts to 45 
a telegraph circuit or line 72 whereby signal 
impulses are transmitted over the line in well 
known manner. 

Switch actuating mechanism 50 
The switches 6 are actuated selectively in 

accordance with the setting of the pins 8 in the 
row operatively associated with a pin-feeling 
mechanism. The feeling mechanism comprises 
a set of five feelers in the form of horizontally 
disposed bars. 5 (Figs. 18 and 23), having off 
set, laterally projecting arms 76 arranged for 
operative association with the respective pins in 
any one transverse row. The bars T5 are slid 
ably supported in parallel guideways formed by 60 
a movable frame 77 conveniently called the 
reader frame, (Figs. 23 to 26) pivoted to swing 
about a horizontal axis. . . . 
The pivotal axis of the frame is spaced later 

ally of the feelers to enable them to swing around 
the closed end of the chain loop , and thereby 
feel the pins next beyond the row alined with 
the eraser 28. For this purpose the frame is 

65 

provided at one end with a laterally projecting 
arm 78 carrying a pivot pin 79 adapted to be 70 
supported in a bearing 19 (Fig. 18) of the ma-. 
chine frame at one side of the pin chain . A 
bracket 78 (Figs. 10 and 19) secured to the 
other end of the frame 77 on the opposite side 
of the chain supports the other end of the frame 5 
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on a shaft disposed in axial alinement with the 
pivot pin 9. 
The movements of the feeler bars TS are 

transmitted to the switches through the medium 
of arms ?o (Figs. 18 and 25) which project 
laterally from the respective bars and terminate 
on the pivotal axis of the frame 77. The ends 
of the arms 80 are disposed within the bifur 
cated ends of lugs 8 which project upwardly 
in a common plane from a set of five slides 2 
slidably supported for endwise movement to 
ward and from the switches S. Each of the 
slides is formed with a forwardly projecting 
rod-like member 8 extending through suitable 
apertures in a pair of spaced parallel frame 
members, 84 and having a suitable tip 
adapted to engage the movable switch member 
or strip 63 of one of the switches ff. A come 
pression spring 86 interposed between one of 
the frame members 84 and a collar rigid 
with the rod tends to shift the slide 2 in a 
direction such as to move the tip out of engages 
ment with the switch member thereby permit 
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ting the switch member to engage the contact 
64. The movement of the side is transmitted 

to the associated feeler through the medium of 
the connection provided by the arms and 8 
whereby the feeler arm f is brought into oper 
ative engagement with the chain pin providing 
the pin is in unpushed position. Thus, un 
pushed pins are enabled to block the slides 2 
against movement so that the Switch members 
are held in engagement with their associated 
contacts 65 while pushed pins are ineffective 
to block the slides thus and permit the switch 
members to engage their associated con 
tacts. 6. 
The slides 82 and feelers are normally 

held in an advanced position by means of a 
pivoted ball fes (Figs. 10 and 18) arranged to 
be retracted periodically to allow the sides and 
feelers to move under the influence of their re 
spective springs as above described. To this end, 
the ball is connected by a rod 189 with a pivoted 
lever 90 carrying at its free end a cam follower 
9 cooperating with a cam f2 fast on a cycli 

cally operated shaft 93. A spring acting 
on the lever 90 holds the follower in engagement 
with the can. 
The shaft 93 is arranged to be driven in timed 

relation to the movement of the distributor arm 
through the medium of a clutch fi (Figs. 10 

and 18 to 20) adapted to be controlled by the 
distributor. The clutch may be of the same type 
as the clutch 49, hereinbefore described, and in 
cludes a driving niember 95 and a driven mem 
ber 96 gear connected to the shaft (93. A gear 
95 rigid with the member 95 is arranged to 
mesh with the motor driven gear 4 so that the 
clutch member is rotated continuously. The 
driven member of the clutch is provided with a 
finger 97 (Figs, 19 to 22) adapted to cooperate 
E. suitable stops to engage or disengage the 
clutch, 

Distributor control of clutch 
In order to synchronize the operations of the 

pin feelers and switch actuating slides with the 
movements of the distributor arm, the clutch 194 
is arranged to be controlled by an impulse pro 
duced by the distributor arm in engaging a so 
called "cadence" contact 98 (Fig. 18). Engage 
ment of this contact closes a circuit through the 
winding of an electromagnet 99 (Figs. 18 and 
19) having an armature 20 pivoted at 2 for 

'7 
movement transversely of the path of the clutch 
finger S7. The armature is formed with a pair 
of laterally spaced offset forwardly extending 
arms 22, 28 constituting stops adapted to be 
interposed in the path of the clutch finger to dis 
engage the clutch. The stops are so arranged 
that the driven member of the clutch is limited 
to a single revolution in each operating cycle, 
one stop acting to block the finger when the 
magnet is energized and the other acting when 
the magnet is deemergized. Due to the spacing 
of the arms, the clutch finger is released only 
when the magnet armature. moves from deener 
gized to energized position. 

Presentation of signals to feelers 

O 

5 

In the ordinary operation of the storing trans 
mitter, successive rows of pins 8 are presented 
to the feelers by the advance of the outer run 
of the chain relative to the feelers either with 
or independently of the movement of the chain 

20 
car depending on whether or not the signal 
recording apparatus is in operation. When the 
signals in storage are reduced to the point at 
which the chain car has reached its limit posi 
tion as defined by a limit stop 70 (Figs. 4, 6 and 
7), the frame TT will occupy the position shown 
in Fig. 23. Assuming that the recording mecha 
inism is inactive, movement of the chain relative 
to the chain car is prevented by the sprocket 
39. Since the chain car can move no further, 

the portion of the chain associated with the feel 
ers is thus held stationary. Under these condi 
tions, the feelers are advanced around the closed 
end of the chain loop by swinging the frame 
toward the pin-setting mechanism as shown in 
Fig. 24. 
The advance of the chain and feeler frame is 

effected by a common drive mechanism including 
a horizontal shaft 206 (Fig. 18) coaxial with the 
pivot of the frame and driven from the start 
stop shaft 93 by gears 207 and 208. The shaft 
20B ig formed to provide a pinion 209 (Fig. 9) 
which, through speed reducing idler gears 20 
and 2 drives a gear 22 fast on a horizontal 
shaft 23 journaled in the frame TT and carry 
ing a sprocket wheel 2 & which engages one edge 
of the outer chain run. An over-center device 
including a tension spring 25 acting on a crank 
arm 26 fast on the shaft 206 operates to stop 
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the shaft in the same position after each operat 
ing cycle. 
When there are more than a predetermined 

minimum number of signals in storage between 
the recording and feeling points, in this instance 
nine signals, the oscillatory feeler frame occupies 
the position shown in Figs. 23 and 25 with the 
feeler arms is diametrically opposite the pin 
pushers 90. With the frame thus positioned, ro 
tation of the sprocket 2 in a clockwise direc 
tion as viewed in Fig. 23 will advance the outer 
run of the chain past the feelers in a direction 
to shorten the length of the chain between the 
recording and feeling points. The successive 
rows of pins are thus presented to the feelers by 
movement of the chain relative to the stationary 
frame. 
When the number of signals in storage has 

been reduced below the predetermined minimum 
number, the chain supporting car will have 
reached its limiting position and the closed end 
will be positioned as shown in Figs, 23 and 24. 
Rotation of the sprocket 2 ft accordingly swings 
the franael about its pivot in a direction to 
ward the pin pushers, new rows of pins being 
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mission i. 
Suitable means is provided for automatically 

10 terminating the distributor control of the chain 
and frame advancing clutch and for preventing 
untimed release of the clutch, whens all of the 
signals in storage have been transmitted. To 
this end, the frame f l is rendered operative as 

15 the last signal in storage is transmitted, to actu 
late a device herein termed, a spacing detent 
adapted to interrupt transmission by appropriate 
ly controlling, the clutch .94. . In the present 
instance, the frame 7 carries a projecting pin 

20 28. (Fig. 19) which, as the frame approaches 
the position shown in Fig.24, is adapted to en 
gage a lever 29 fast on a shaft 220 which carries 
at its outer end a lever, 22 to which is attached 
a plunger 222. The plunger is slidably supported 

a third-tooth 236 when the-armaturesis: released. 25 
The link 234 is permitted to move back somewhat 

25 on a suitable guide .222 (Fig. 8) and its lower 
end is adapted to engage an offset lug 223 formed 
on a pivoted spacing detent 224. A tension spring this: 

the sto 225 (Figs. 8, 19 and 21), acting on an arm. 226 
rigid with the shaft. 220 tends to rotate the shaft 

so in a direction such as to move the plunger out 
of engagement with the detent. . . . . . . 

Loosely mounted on the shaft 220 adjacent the 
arm 22, is a finger member 22T which is urged 
downwardly against a stop lug. 228 on the arm 

as by a spring 229. The outer end of the finger is 
inclined forwardly and downwardly, and termi 
nates in an ear. 230 adapted to engage: a lug. 23 
formed on an upwardly extending side member 
232 of the spacing detent, 224 when the detent 

40 is in its normal position as shown in Fig. 19. 
The parts are so arranged that, as the next to 

is plunger 222 engages the lug 223 to rock the 
spacing detent about its pivot. The finger 22 
follows the arm. 22 in its downward movement 
until stopped by the lug. 23, but the arm. 22 and 
plunger 222 continue to move downwardly, and 

50 upon the reading of the last row of pins, the 
detent becomes disengaged from the ear 230 
(Fig. 22). Thus the finger 227 is released to the 
action of its spring. 229 to impart a rapid move 
ment to the detent by, the cam action of its in 

55 clined outer end and the detent moves out of 
engagement with the plunger and into operated 
position. . . . . . . . . . . . . . ." 
The spacing detent, carries, a stop. 233 which, 

when the detent is moved to operated position, 
60 is interposed in the path of the clutch finger 191 

at a point substantially diametrically opposite to 

lug 23 of the spacing detent, 
- Suitable latch means is provi 

the spacing detent in operate 
75 the withdrawal of the finger 22 and tilt the 

with th 

is::::: i: 442 
i fist civil 

as distributor:reaches as point iri?its operating cycle 
twhich:transmission of signals rhiy 5e properly. 

initiated: As shownsin Figs:19 to 22; the latchi 
means comprises arodorinki23iseuiredatine nd to the side member 232 of the spadirigidetent 5 
and earranged to: project; forwardly E over the 
agnet armature:200. The link is forméd with nenlarged endportion:235 on which are formed 
ours downwardly projecting escapement teeth 
36-adapted to operatively engage an upstanding 10 
ooth-237 on the armature 200 and thus higfd the pacing detent in operated positioni against the 
actions of its restoring spring 238. 38 ; : 
The four escapemeist, teeth: 236 of thi 
evice are staggered as shown in Fig 20 so that la 
r:plurality of beatseofthearmature 200 aire'r uired to fully release the:spacing:detent2upon 
he first:energization and deerergization of the?is 
magnet 99-followingiathe récordationsof sigials 

the pin:chain and the consequest movement 20 
the feelers frame away from its limit.pdsition, 

the tooth 237-slips off of the first tooth 23 and 
ngages the second-tooth 236 as the airfrature is. perated-and-then slips into engagement with the 

in this operation, but not sufficiently to withdraw 
p.233 from the path of the clutch;finger.338 

pon the next beat of theimagnet, the tooth 237 
engages the last, tooth, 236 when they armature 30 

ed; and on moving outs of such engage 
pon release, frees the latch: so; that: the spacing detent may befally retracted by its spring: 

238. The stop 233 is thus moved out of the path 
of the clutch finger 97 permitting the clutch to a rotate until stopped by engagement of the finger 
with the stop 202. Normal transmission is re 

e next beat of the magnet as above: 

spacing dete) 
d the stop 233 65 

writes ch finger i. 9. 
he link 24 into latched 

urnaled in 

at gue side of the 
shown in Fig.1. A manually, oper 
8 fast on the projecting end of the 

shaft provides means, fgrocking the shaft be 
tween “on” and “off” positions. Mounted on the 
inheriend of the shaft 2 is a double ended friger 65 
29 one end of which is adapted to engagégiotes 
250 in the link:24 and shiftitheliiktöthé left 
when the shaft is rocked to 'of position; the 
other end of the finger 249 is adapted to engage 
the end of the link and raise:thierotch:24.536tie 70 of latching engagement with the guid wife 

60 

the shaft is rocked to son' position, thus releas?ig the spacing; detent to the control of theiescape 
ment mechanism 236,237. The latter mechanism 
relesses the detent in the manner above described 5 
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so that transmission is resumed in synchronism 
with the distributor. 

Signal storage indication. 
In order to facilitate supervision of a group of 

storing transmitters, each machine is equipped 
with means for providing a visual indication of 
the amount of message matter, that is, the quan 
tity of signals in storage, and for operating a dis 
tinctive signal when the stored signals fall below 
a predetermined minimum which may be varied 
according to the requirements of each particular 
installation. 
As herein shown, the indicating and signal con 

trol mechanisms are operated by movements of 
the storage chain car as signals are recorded on 
or transmitted from the chain as above described. 
To this end, an arm 25 (Figs. 4 and 29) is pivoted 
at one end on a stud 252 concentric with the axis 
of rotation of the storage chain car and secured 
at its other end to the car adjacent the end carry 
ing the chain supporting sprockets . Rigid with 
the arm 25 is a pinion 253 adapted to engage a 
gear sector 254 mounted on a horizontally dis 
posed shaft 255. Rigid with the gear sector 254 
is a second gear sector 256 adapted to engage the 
toothed lower end of an arm 25 loosely mounted 
on the stud 252. The arm is formed with an en 
larged arcuate end portion 25 constituting a 
visual indicator which is positioned behind a win 
dow 259 (Figs. 1 and 2) in the front wall of the 
casing 5. 
Any suitable indicia for designating the num 

ber of signals in storage may be provided on the 
indicator. As herein shown, the end portion 25 
is divided lengthwise into a plurality of equal 
sections each painted a different color designating 
a predetermined number of signals in storage on 
the chain. As the chain car turns about its axis, 
the arm. 257 is rocked proportionately by the ac 
tion of the pinion 253 and gear sectors 254 and 
the differently colored sections of the indicator 
258 are thus moved into register with the window 
259. Thus, the operator or supervisor by merely 
noting the color displayed through the window 
can determine the approximate amount of mes 
sage matter in storage on the pin chain. 
When the number of signals in storage spas 

proach the point at which the keyboard is auto 
matically locked, that is, when the supply of 
blank links is exhausted, the attention of the 
operator or supervisor is called to this cond 
tion by the operation of suitable signal means 
which, in the present instance, comprises an elec 
tric lamp 260 (Fig. 29). As herein shown, the 
energizing circuit of the lamp is held open and 
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the lamp unlighted as long as there are less than 
the maximum number of signals in storage. 
When the signals exceed this number, the lamp 
circuit is closed automatically to light the lamp. 
The means for controlling the lamp circuit 

comprises a switch having a fixed contact 2 
carried on an insulating plate 22 and a movable 
switch member in the form of a flat spring 23 
supported at one end on a bracket 24 so that 
the tension of the spring tends to hold it in en 
gagement with the contact 28. The switch and 
a suitable resistance 265 are connected in series 
in the lamp circuit which may be supplied with 
current from any suitable source. 
The switch is controlled through the medium 

of a lever 286 of insulating material pivoted at 
one end on a bracket 27 and having its other 
end underlying the spring 23. Rigid with the 
lever 266 is a second lever 26 adapted for en 
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gagement with one of a plurality of spaced teeth 
26 formed on the arcuate edge of a segmental 
member 270 which is mounted on a horizontal 
shaft 27 supported in axial alinement with the 
shaft 255. When the lever 268 is in engagement 
with one of the teeth 269, the lever 266 raises 
the movable switch member out of engagement 
with the contact 26 thereby interrupting the 
circuit of the signal lamp. Conversely, the Switch 
member is permitted to move into switch closing 
position when there is no tooth in position to en 
gage the lever 268. 
As herein shown, the shaft 2 is arranged to 

project at the back of the machine and is pro 
vided with a rigid finger 272 (Fig. 4) by which 
it may be rocked to move the teeth 269 into oper 
ative position selectively. This position is de 
fined by an adjustable stop in the form of a pin 
27 adapted to be set in One of a plurality of 
spaced apertures 274 in the frame of the machine. 
In the present instance, six apertures correspond 
ing to the six teeth 269 are provided. The spacing 
of the apertures is such that when the stop is in 
the first aperture, for example, the first tooth 
269 will be positioned in engagement with the 
lever 268, with the stop in the second aperture, 
the second tooth will be in operative position, and 
so on. A tension spring 275 acting on the segment 
tends to hold the arm in engagement with the 
stop. 

Fast on the shaft 255 which carries the gear 
sector 254 is an arm 26 adapted upon rotation 
of the shaft to engage a lug 277 formed on the 
segment 27 thereby rocking the segment in a 
clockwise direction to move the tooth 269 out 
of engagement with the lever 268. Since the 
movement of the shaft 255 is proportionate to the 
movement of the chain car and therefore to the 
number of signals in storage, the segment is 
shifted to close the signal lamp switch upon the 
car reaching a predetermined point in its travel. 
The particular point at which this occurs is de 
termined by the initial position of the segment 
27 as defined by the stop 273 or, in other words, 
by the distance through which the arm 27 must 
travel before engaging the lug 27. In the pres 
ent instance, the spacing of the apertures 24 
is such that the segment may be adjusted in 
steps corresponding to fifty links of the chain. 
Thus, by varying the position of the stop, the sig 
nal mechanism can be set so that the signal lamp 
will be lighted whenever the number of signals in 
storage exceeds a predetermined number such as 
50, 100, 150, 200 or 250 signals. 

Full storage stop 
Means is provided for locking the signal re 

cording mechanism against further operation 
when the full capacity of the storage chain is 
reached. This means comprises an arm 2 (Fig. 
27) fast on a horizontal shaft 279 and having a 
laterally projecting end portion 280 adapted to 
ride over the arcuate edge of the chain car side 
plate O. A tension spring 28 holds the arm 
in engagement with the plate. The edge of the 
plate is formed with a notch 22 disposed to re 
celve the end of the arm as the chain car moves 
into its full storage limit position. 

Fast on the other end of the shaft 2 is an 
arm 2 (Figs. 8 and 27) adapted to be inter 
posed in the path of the clutch finger when 
the shaft is rocked incident to the arm 27 enter 
ing the notch 28. The arm 23 thus acts as a 
stop for disengaging the clutch 49 and thereby 
preventing operation of the start-stop shaft 8, 
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The position of the arm 283 is such that disen 
gagement of the clutch is effected following the 
recordation of a signal on the last available blank 
link of the chain, hence the pin pushers 90, 
permutation bars 38 and control bar 7 are held 
in advanced position. The latter bar locks the 
keyboard against further operation in the man 
ner hereinbefore described. 

Summary 
It will be apparent from the foregoing that the 

invention provides a signal storing device or stor 
ing transmitter of novel and improved construc 
tion. The keyboard-controlled signal recording 
mechanism embodies an advantageous combina 
tion and arrangement of elements which prevents 
false recordation of signals in case a key is held 
depressed for an extended period or in case a 
key is operated before the preceding signal has 
been properly recorded. Moreover, operation of 
the recording mechanism is prevented when all 
available links of the pin chain have been used for storing signals. 
The improved storing transmitter also embodies 

novel control and supervisory means Operating 
in conjunction with the transmitting mechanism. 
This includes means by which transmission may 
be interrupted and restarted both manually and 
automatically, together with means for coordi 
nating the operation of the transmitting mech 
anism with a rotary distributor to insure opera 
tion of these elements in proper timed relation 
after such interruption. Signals recorded on the 
storage chain may be transmitted repeatedly 
when desired for testing lines or other equipment 
of the telegraph System. 
The Supervisory equipment includes means of 

an advantageous character for providing a visual 
indication of the amount of message matter in 
storage on the pin chain storage medium. More 
over, means is provided for displaying a distinc 
tive signal in the event that the number of sig 
nals in Storage exceed a predetermined number, 
which number may be varied at will to Suit the 
particular conditions under which the machine is operated. 

I claim as my invention: 
1. In a keyboard-controlled mechanism, in 

compination, a series of permutation elements, 
a plurality of manually operable key levers, a 
pivoted control member for each key lever hav 
ing a flag adapted to control said permutation 
elements selectively, means providing an Opera 
tive connection between a key lever and its aSSO 
ciated control member for rendering the key lever 
effective when Operated to rock the member and 
thereby move the flag thereof into controlling 
relation to said permutation elements, and means 
cooperating with said control members to pre 
vent the operation of a second member while a 
previously operated member is in operated posi 
tion. 

2. In a keyboard-controlled mechanism, in 
combination, a series of permutation elements, a 
plurality of manually operable key levers, a piv 
oted control member for each key lever having 
a flag adapted to control said permutation ele 
ments selectively, means providing an operative 
connection between a key lever and its associated 
control member for rendering the key lever effec 
tive when operated to rock the member and there 
by move the flag thereof into controlling relation 
to said permutation elements, and means coop 
erating with said control members effective to 
hold the operated member in controlling position 
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and to prevent operation of the other control 
members. 

3. In a keyboard-controlled selector mecha 
nism, in combination, a series of permutation ele 
ments, a plurality of flags for selectively control 
ling said elements, a pivoted member supporting 
each flag and adapted to be rocked about its 
pivot to move the flag into controlling relation 
to said permutation elements, a key individual to 
each member for rocking the member, and a com 
mon member operable in response to the actua 
tion of a key and adapted to cooperate with the 
flag of the actuated key to retain the flag in con 
trolling relation to the permutation elements for 
a predetermined interval. 

4. In a machine of the class described, in com 
bination, a series of reciprocable elements to be 
operated in permutational combinations, a per 
mutation bar operatively associated with each 
of Said elements and movable therewith, means 
Supporting said bars for endwise movement, 
means tending to move said bars to an operative 
position, a detent operative to hold said bars in 
an inoperative position, a keyboard having a plu 
rality of keys, a control member for each key 
adapted to be moved into controlling relationship 
to Said permutation bars when the key is oper 
ated, a control bar supported adjacent said per 
mutation bars for endwise movement parallel 
thereto, means for moving said control bar to an 
Operative position upon actuation of any one of 
Said keys, and means on said control bar co 
operating with means on the control member of 
the actuated key for holding the member in con 
trolling relation to the permutation bars for a 
predetermined interval. 

5. In a keyboard-controlled selector mecha 
nism, in combination, a series of permutation ele 
ments, a plurality of pivoted control members 
operatively associated with said permutation ele 
ments for selectively controlling the elements, a 
key individual to each control member adapted 
When operated to rock the member about its 
pivot into controlling relation to said permuta 
tion elements, a locking bar having a series of 
slots normally positioned to provide passages for 
Said control members when the latter are rocked 
about their pivots, and means for shifting said 
locking bar relative to said control members to 
withdraw the slots from the paths of said mem 
bers and thereby prevent operation of more than 
One control member at a time. 

6. The combination of a pin-setting mechanism 
and a pin feeling mechanism arranged adjacent 
each other in opposed relation, an endless flexible 
medium carrying groups of movable pins adapted 
to be set in signal combinations, said medium be 
ing arranged in the form of an elongated loop 
adapted to move bodily in an endwise direction 
between Said mechanisms, means for advancing 
said medium past said setting mechanism to 
present Successive groups of pins thereto for set 
ting, means for advancing the medium past said 
feeling mechanism to present successive groups 
of set pins thereto, and means interposed between 
said mechanisms operable to erase the set condi 
tion of the pin groups prior to their presentation 
to the feeling mechanism. 

7. In a signal storing device, in combination, 
a signal storing medium comprising a flexible 
member having parallel rows of adjustable pins, 
a mechanism for setting the successive rows of 
pins in signal combinations, a start-stop shaft, 
a clutch for driving said shaft with a step-by 
step movemPont, keyboard-controlled means for 
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controlling said mechanism and for effecting en 
gagement of said clutch, driving means operated 
by said shaft normally effective in each movement 
thereof to advance said medium relative to the 
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pin-setting mechanism a distance equal to the 
spacing of said rows of pins to present a blanked 
row of pins to the setting mechanism, manually 
operable means for disconnecting said driving 
means, and other driving means operable to ad 
vance the medium relative to the setting mech 
anism when said first driving means is dis 

- connected. 
8. In a signal storing device, in combination, 

a signal storing medium comprising a flexible 
chain having parallel rows of adjustable pins, a 
pair of sprockets engaging the side edges of the 
chain to support the same, a mechanism for Set 
ting the successive rows of pins in signal con 
binations, a start-stop shaft, a clutch for driving 
said shaft with a step-by-step movement, key 
board-controlled means for controlling said mech 
anism and for effecting engagement of Said clutch, 
means for advancing said medium a predeter 
mined distance in each revolution of said shaft 
comprising a gear rigid with said Sprockets, a 
second gear driven by Said shaft, and an inter 
mediate gear meshing with Said first and Second 
gears, means for shifting Said intermediate gear 
out of mesh with one of said other gears, and 
other means for advancing the chain independ 
ently of said shaft. 

9. The combination of a pin-Setting mecha 
nism and a pin-feeling mechanism arranged ad 
jacent each other in opposed relation, an endless 
flexible medium carrying groups of movable pins 
adapted to be set in signal combinations, said 
medium being arranged in the form of an elon 
gated loop adapted to move bodily in an endwise 
direction between said mechanisms, tWO inde 
pendently operable advancing means, one for 
moving one run of the loop in One direction past 
said setting mechanism, to present Successive 
groups of pins thereto, the other advancing means 
being operable to move the Opposite run of the 
loop past said feeling mechanism to present suc 
cessive groups of set pins thereto, and means for 
rendering one of said advancing means effective 
to advance both runs of the loop past said setting 
and said feeling mechanisms. 

10. In a signal storing device, in combination, 
signal recording and feeling mechanisms arranged 
adjacent each other in opposed relation, a flexible 
storage medium having a bight disposed between 
said mechanisms, means normally effective to ad 
Vance one side position of said bight past Said 
recording mechanism when the mechanism is 
operated and to hold the same stationary when 
the mechanism is idle, means for advancing the 
opposite side portion of said blight past Said feel 
ing mechanism to present recorded signals there 
to, and means for rendering said first advancing 
means ineffective to hold the medium whereby 
said second advancing means is enabled to ad 
vance the medium at said Setting mechanism 
while the mechanism is idle. 

11. The combination of a pin-setting mecha 
nism and a pin-feeling mechanism arranged ad 
jacent each other in opposed relation, an endless 
flexible medium carrying groups of movable pins 
adapted to be set in signal combinations, said 
medium being arranged in the form of an elon 
gated loop adapted to move bodily in an endwise 
direction between said mechanisms, two inde 
pendently operable advancing means, One for 
moving one run of the loop in one direction past 
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said setting mechanism to present successive 
groups of pins thereto, the other advancing means 
being Operable to move the opposite run of the 
loop past said feeling mechanism to present suc 
cessive groups of set pins thereto, means operat 
ing with Said first advancing means and in timed 
relation thereto for moving the pins of successive 
groups into blank position before presentation of 
the pins to said setting mechanism, and means 
for rendering Said first advancing means and said 
blanking means ineffectual while said second 
advancing means advances the medium past said 
setting mechanism and said feeling mechanism 
to present set groups of pins to the latter mech 
anism repeatedly. 

12. A signal storing medium comprising an end 
less flexible member arranged in the form of an 
elongated closed loop of arcuate shape, means 
supporting said loop for bodily endwise movement 

O 

as a unit about a fixed axis, and means for ad- 20 
justing said supporting means to vary the tension 
of Said member. 

13. A signal storing medium comprising an 
endless flexible member arranged in the form of 
an elongated closed loop of arcuate shape, roller 
means supporting each end of the loop, and means 
yieldably urging one of said supporting means in 
a direction to lengthen the loop whereby to hold 
the member under uniform tension. 

14. In a signal storing device, in combination, 30 
signal recording and feeling mechanisms arranged 
adjacent each other in opposed relation, a flexible 
storage medium having a bight disposed between 
Said mechanisms, means normally effective to ad 
Vance one side portion of said bight past said 35 
recording mechanism when the mechanism is op 
erated and to hold the same stationary when the 
mechanism is idle, means for advancing the oppo 
site side portion of said bight past said feeling 
mechanism and to hold the same stationary when 
that mechanism is idle, the length of said bight 
increasing when the first advancing means only 
is operating and decreasing when the second ad 
Vancing means only is operating, and means au 
tomatically operated upon the bight increasing is 
to a predetermined point for rendering said first 
advancing means ineffective. 

15. In a signal storing device, in combination, 
signal recording and feeling mechanisms arranged 
adjacent each other in opposed relation, a flexible 50 
storage medium having a bight disposed between 
said mechanisms, means normally effective to ad 
Vance One side portion of Said bight past said re 
cording mechanism when the mechanism is oper. 
ated and to hold the same stationary when the 55 
mechanism is idle, means for advancing the oppo 
site side portion of said bight past said feeling 
mechanism and to hold the same stationary when 
that mechanism is idle, the length of said bight 
increasing when the first advancing means only 60 
is Operating and decreasing when the second ad 
vancing means only is operating, and means au 
tomatically operated in accordance with the 
length of Said bight to render one or the other 
of said advancing means ineffective and thereby 65 
maintain the length of the bight within prede 
termined limits. 

16. In a storing transmitter, in combination, 
an endless flexible medium having a series of sig 
nal storing elements upon which signals may be 70 
stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, 
means for locking the recording mechanism in 
operative, feeler mechanism associated with said 
mechanism and adapted to be controlled in ac- 75 
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cordance with the signals stored on said ele 
ments, means for advancing the medium to pre 
sent Successive elements first to said recording 
mechanism and then to said feeling mechanism, 
and a member automatically operative when the 
elements available for presentation to said re 
cording mechanism become exhausted for actu 
ating said locking means to render the record 
ing mechanism ineffective. 

17. In a storing transmitter, in combination, a 
signal storing medium in the form of an endless 
flexible member having parallel rows of adjust 
able pins, a mechanism for setting the successive 
rows of pins in signal combinations, a start-stop 
shaft, a rotary clutch for driving sadd shaft with 
step-by-step movement, keyboard-controlled 
means for controlling the operation of said set 
ting mechanism and the engagement of said 
clutch, means operable in each movement of said 
shaft for advancing said medium a distance equal 
to the spacing of said rows of pins whereby to 
position a blank row of pins in operative rela 
tion to said setting mechanism, and means Oper 
ated automatically upon the supply of blank rows 
of pins becoming exhausted for rendering said 
keyboard-controlled means ineffective to engage 
said clutch. 

18. In a storing transmitter, in combination, a 
storing medium adapted to carry mechanically 
stored signal combinations, signal transmitting 
means adapted to be operated by said signal com 
binations, a start-stop shaft having a normal rest 
position, power driven means for rotating said 
shaft in intermittent steps, each of said steps 
consisting of a complete revolution of the shaft, 
means operable in each movement of the shaft to 
bring a new signal combination on said medium 
into operative association with said transmitting 
means, a control member movable between two 
positions, said control member being effective in 
one position to prevent rotation of said shaft 
away from rest position and effective when moved 
to the other position to release the shaft for move 
ment by said power driven means, a second con 
trol member adapted when operated to arrest the 
movement of said shaft substantially midway in 
its rotative step, and latch means controlled by 
said first control member for retaining said sec 
ond control member in Operated position. 

19. In a storing transmitter, in combination, 
a storing medium adapted to carry mechanically 
stored signal combinations, a feeler mechanism 
operable by said signal combinations, a set of 
transmitting switches controlled by said feeler 
mechanism, a start-stop member having a nor 
mal rest position, power driven means for in 
parting step-by-step movement to said member, 
means operable in each movement of the member 
to bring a new signal on said medium into opera 
tive association with said feeler mechanism, an 
electromagnet adapted to be energized periodi 
cally, said magnet having an armature adapted 
when the magnet is deemergized to prevent move 
ment of said start-stop member away from rest 
position and releasing the member for such move 
ment when the magnet is energized, means op 
erated automatically when the signals on said 
medium are reduced below a predetermined mem 
ber to arrest the motion of said member out of 
normal rest position, and latch means controlled 
by said armature for retaining said arresting 
means in operated position after the signals on 
said medium are increased above said predeter 
mined number and until said magnet has been 
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energized and deemergized a predetermined num 
ber of times, 

20. In a storing transmitter, in combination, a 
signal storing medium, a feeler mechanism, a ro 
tary start-stop member normally held in a rest 5 
position and adapted in one stepping movement 
away from such position to advance said medium 
to present a new signal to the feeler mechanism, 
a first stop normally tending to move into a posi 
tion to arrest the motion of said member in said 10 
normal position, a second stop, means acting all 
tomatically when the signals. On Said medium are 
reduced below a predetermined number for mov 
ing said second stop into blocking position to stop 
said member, latch means adapted to hold said 15 
second stop in blocking position, an electromagnet 
adapted to be energized periodically and opera 
tive when energized to move said first stop out of 
blocking position to permit movement of said 
member, and escapement means operated by said 20 
electromagnet for releasing said latch. 

21. In a storing transmitter, in combination, a 
signal storing medium, a feeler mechanism, a 
rotary start-stop member normally held in a rest 
position and adapted in one stepping movement 25 
away from such position to advance said medium 
and present a new signal to said feeler mecha 
nism, a magnet having an armature carrying a 
stop adapted to arrest the motion of said men 
ber in said normal position when the magnet is 
deenergized and to release the member for move 
ment when the magnetis energized, a second stop 
adapted to be operated to arrest said member Out 
of normal position, means tending to withdraw 
said second stop to inoperative position, and latch 35 
means controlled by said magnet for preventing 
premature withdrawal of said second stop, said 
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latch means comprising a link secured to said 
second stop and having formed thereon a plural 
ity of teeth adapted to engage a tooth on said to 
armature, the teeth. On said link being staggered 
whereby they are moved into engagement with 
the armature tooth successively and finally re 
leased as the magnet is alternately energized and 
deenergized. 

22. In a storing transmitter, ih combination, a 
signal storing medium, a feeler mechanism, a 
rotary start-stop member normally held in a 
rest position and adapted in one stepping move 
ment away from such position to advance said 50 
medium and present a new signal to said feeler 
mechanism, a stop adapted to arrest the motion 
of said member in said normal position, means 
operating periodically to withdraw said stop, a 
second stop adapted when operated to arrest the 55 
movement of said member Out of said normal 
position, automatically controlled means for Op 
erating said second stop when the signals on said 
medium are reduced below a predetermined num 
ber, manually controlled means for operating said 60 
second stop independently of the number of 
signals on said medium, and latch mechanism 
controlled by said periodically Operating means 
for holding said second stop in operated posi 
tion. 

23. In a storing transmitter, in combination, a 
signal storing medium, a feeler mechanism, a 
rotary start-stop member normally held in a rest 
position and adapted in one stepping movement 
away from such position to advance said medium 70 
to present a new signal to the feeler mechanism, 
a first stop normally tending to move into a 
position to arrest the motion of said member in 
said normal position, a second stop, manually 
operable means for moving said second stop into S 
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blocking relation to stop said member, means for 
latching said second stop in blocking position, 
an electromagnet adapted to be energized peri 
Odically to withdraw said first stop from block 
ing position and thereby permit movement of 
Said member, and means controlled by said elec 

24. In a signal storing device, in combination, 
an elongated flexible medium upon which signals 
may be stored mechanically, a keyboard con 
trolled signal recording mechanism associated 
with said medium, feeler mechanism associated 
with said medium at a point spaced from said 
recording mechanism and adapted to be con 
trolled in accordance, with the signals stored on 
said medium, and means automatically operable 
to indicate the quantity of signals in storage. 

25. In a signal storing device, in combination, 
an endless flexible medium having a series of sig 
nal storing elements upon which signals may be 
stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, 
feeler mechanism associated with said mecha- . 
nism and adapted to be controlled in accordance 
with the signals stored on said elements, means 
for advancing the medium to present successive 
elements first to said recording mechanism and 
then to said feeling mechanism, and means oper 
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ative to indicate the number of signal storage 
elements awaiting presentation to said feeler 
mechanism. . w 

26. In a signal storing device, in combination, 
an endless flexible medium having a series of 
signal storing elements upon which signals may 
be stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, . 
feeler mechanism associated with said mechanism 
and adapted to be controlled in accordance, with 
the signals stored on said elements, means for , 
advancing the medium to present successive ele 
ments first to said recording mechanism and then 
to said feeling mechanism, a member adapted to 
be moved proportionately to the number of signal 
storage elements awaiting presentation to said 
feeler mechanism, and a visual indicator oper 
atively associated with said member and nov 
able therewith. 
2. In a signal storing device, in combination, 

an endless flexible medium having a series of 
signal storing elements upon which signals may 
be stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, 
feeler mechanism associated with said mecha 
nism and adapted to be controlled in accordance 
with the signals stored on said elements, means 
for advancing the medium to present successive 
elements first to said recording mechanism and 
then to said feeling mechanism, and means for 
operating a distinctive signal when the elements 
available for presentation to said recording. 
mechanism become exhausted. . . . . 

28. In a storing transmitter in combination, 
signal recording and feeling mechanisms ar 
ranged adjacent each other in opposed relation, 
a flexible storage medium having a bight disposed 
between said mechanisms, means normally effec 
tive to advance one side portion of said bight 
past said recording mechanism when the mecha 
nism is operated and to hold the same stationary 
when the mechanism is idle, means for advanc 
ing the Opposite side portion of said bight past 
said feeling mechanism and to hold the same 
stationary when that mechanism is idle, the 
length of said bight increasing when the first 
advancing means only is operating and decreas 
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ing when the second advancing means only is 
operating, and signal means operated automati 
cally upon said bight reaching a predetermined 

um length. ". - - 

29. The combination of a pin-setting mecha 
nism and a pin-feeling mechanism arranged, ad 
jacent each other... in opposed relation, an end 
less flexible medium carrying groups of movable 
pins, adapted to be set in signal combinations, 
said medium being arranged in the form of an 
elongated loop, adapted to 'move bodily in an 
endwise direction between said mechanisms, two 
independently operable advancing means, one for 
'moving one run of the loop in one direction past 
said setting mechanism to present successive 
groups of pins thereto, the other advancing means 
being operable to move the opposite run of the 
loop past said feeling mechanism to present suc 
cessive. groups of set pins thereto, and signal 
means operated automatically, when the number 
of groups of set pins awaiting presentation to 
said feeler mechanism exceeds a predetermined 
number. . . . 

30. In a storing transmitter, in combination, 
an endless flexible medium having a series of sig 
nal storing elements, upon which signals may be 
stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, 
feeler mechanism associated with said mecha 
nism and adapted to be controlled in accordance 
with the signals stored on said elements, means 
for advancing the medium to present successive 

: elements first to said recording mechanism and 
then to said feeling mechanism, signal control 
means Operated in accordance with the number 
of elements available for presentation, to said 
feeler mechanism, and adjusting means for said 
signal control means operable to vary the point 
at which said control means becomes effective. 

31. In a signal storing device, in combination, 
an endless flexible medium having a series of 
signal storing elements upon which signals may 
be stored mechanically, a keyboard-controlled re 
cording mechanism associated with said medium, 
feeler mechanism associated with said mecha 
nism and adapted to be controlled in accordance 
with the signals stored on said elements, means 
for advancing the medium to present successive 
elements first to said recording mechanism and 
then to said feeling mechanism, a member 
adapted to be moved proportionately to the num 
ber of signal storing elements awaiting presenta 
tion to said feeler mechanism, signal control 
means disposed in the path of said member for 
engagement thereby to operate a signal, and 
means for varying the position of said signal 
control means to determine the point at which 
said signal is Operated. - - , , 

32. A storing transmitter comprising, in com 
bination, a horizontally disposed base, a manually 
operable keyboard arranged adjacent the front 
of said base, a signal storing medium in the form 
of a pin chain for storing signals set up by the 
operation of said keyboard, and means for sup 
porting said pin chain comprising a movable 
frame arranged lengthwise of said base at the 
rear of the keyboard and supported on the 
for rotation about a horizontal axis. 

33. A storing transmitter comprising in com 
bination, a horizontally disposed base, a manually 
operable keyboard arranged adjacent the front of 
said base, a signal storing medium in the form of 
a pin chain for storing signals set up by the op 
eration of said keyboard, a pin chain supporting 
frame arranged lengthwise of said base at the 
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14 
rear of the keyboard and supported on the base 
for rotation about a horizontal axis, and means 
for setting the pins of said: chain under control 
of said keyboard including a key-controlled se 

5 lector mechanism interposed between the key 
board and said frame. 

34. A storing transmitter comprising, in com 
bination, a horizontally disposed base, a manual 
ly operable keyboard arranged adjacent the front 

10 of said base, a signal storing, medium in the form 
of a pin chain for storing signals set up by the 
operation of said keyboard, and means for Sup 
porting said pin chain comprising a movable 
frame mounted on said base for rotation about a 

ls horizontal axis. 
35. In a storing transmitter having a pin chain 

storing medium, in combination, a hollow base 
structure formed to provide an oil reservoir, and 
means supporting said pin chain for movement 

20 through the oil in said reservoir comprising a 
generally C-shaped frame mounted on said base 
for rotation about a horizontal axis with its lower 
edge projecting into said reservoir. 

36. The combination with a clutch having a 
25 constantly rotating driving element and a driven 

element, of a start-stop member normally tend 
ing to rotate under the action of said driving ele 
ment and effective when held against rotation to 
disengage Said driving and driven elements, a 

80 pair of stops each operative to hold said member 
against rotation and adapted when actuated to 
release the member for rotation, electrically op 
erated means for actuating one of said stops, 
and means operated in response to a plurality of 

35 actuations of said one stop for actuating the 
other stop. 

37. The combination with a clutch having a 
constantly rotating driving element and a driven 
element, of a start-stop member normally tend 

40 ing to rotate under the action of said driving 
element and effective when held against rotation 
to disengage said driving and driven elements, a 
pair of stops each operative to hold said member 
against rotation and adapted when actuated to 

(release the member for rotation, electrically op 
erated means for actuating One of Said stops, 
means normally tending to actuate the other 
stop, and an escapement mechanism controlled 
by said one stop for governing the operation of 

50 sid last mentioned stop actuating means. 
38. The combination with a clutch having a 

constantly rotating driving element and a driven 
element, of a start-stop member normally tend 
ing to rotate under the action of said driving 
element and effective when held against rotation 
to disengage said driving and driven elements, a 
first stop operative to hold said member in a 
normal rest position and adapted when actuated 
to release the member for rotation, a second stop 
adapted to hold said member in a different rest 
position and effective when actuated to release 
the member for rotation, periodically operated 
means for actuating Said first stop, and an 

65 escapement mechanism controlled by said per 
iodically operated means for actuating said sec 
Ond stop. 

39. In a storing transmitter, in combination, 
a horizontally disposed base, a manually operable 

70 keyboard arranged adjacent the front of said 
base, a signal storing medium in the form of an 
endless flexible member for storing signals se 
lected by the operation of the keyboard, and 
means for supporting said member comprising a 
movable frame arranged lengthwise of the base 

55 
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at the rear of the keyboard and Supported on the 
base for rotation about a horizontal axis. 

40. In a telegraph transmitter, in combination, 
a series of elements adapted to he set in different 
permutational combinations representing tele- 5 
graph signals to be transmitted, a plurality of 
manually operable key levers, a control member 
and a flag associated with each key lever, said 
flag.: being operative to control the setting of 
pel...lutational elements selectively, means pro- 0 
viding an operative connection between a key 
lever and its associated control member and flag 
for rendering the key lever effective when oper 
8ted to operate the member and to shift the as 
Sociated flag into controlling relation to said ele- 15 
ments, and means cooperating with the control 
members to prevent the operation of a second key 
until the previously shifted flag has been re 
turned to normal position, . 

41. In a telegraph transmitter, in combination, 20 
a series of elements adapted to be set in different 
permutational combinations representing tele 
graph signals to be transmitted, a plurality of 
manually operable key levers, a control member 
and a flag associated with each key lever, said 2. 
flags being operative to control the setting of per 
mutational elements selectively, means providing 
an operative connection between a key lever and 
its associated control member and flag i r ren 
dering the key lever effective when operated to 30 
operate the member and to move the associated 
flag into controlling relation to said elements, and 
means cooperating with any operated control 
member to maintain the member and its asso 
ciated flag in operated position for a predeter- 35 
mined interval. 
42. In a telegraph transmitter, in combination, 

a series of elements adapted to be set in different 
permutational combinations representing tele 
graph signals to be transmitted, a plurality of 40 
manually operable key levers, a control member 
and a flag associated with each key lever, said 
flags being operative to control the setting of per 
mutational elements selectively, means providing 
an operative connection between a key lever and 45 
its associated control member and flag for ren 
dering the key lever effective when operated to 
operate the member and to move the associated 
flag. into controlling relation to said elements, and 
means Cooperating with said control elements to 50 
prevent the operation of a second key while the 
previously operated flag is in operated position 
and to temporarily hold the operated flag in its 
Operated position for a predetermined interval, 

43. In a storing transmitter, the combination 55 
of a flexible signal storing medium, means for re 
cording signals on said medium, a transmission 
line, transmitting switches for impressing signals 
on said line, mechanism cooperating with said 
storage medium and acting to control - said 60 
Switches in accordance with the signals recorded 
thereon, a cyclically operable member operative 
in each cycle to render said mechanism effective 
to read the next untransmitted signal on the stor 
age medium, a stop normally effective to hold 65 
said member in a rest position, a distributor op 
erable cyclically for connecting the transmitting 
switches to the line in succession to transmit the 
impulses of a signal thereover, means controlled 
by said distributor in each signal cycle for with- 70 
drawing said stop to release Said member for a 
cycle of Operation, a second stop movable into the 
path of said member upon a decrease in stored 
signals below a predetermined number and effec 
tive to arrest the motion of the member inde- 75 
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pendently of said first stop, and means operable mechanism cooperating with the medium to 
in response to the operation of said distributor 
only through a plurality of cycles after the sig 
nals in storage increase above said predetermined 
number for withdrawing said second stop to re 
lease the member for a cycle of operation. 

- 44. The combination of a flexible signal storage 
medium, signal recording mechanism including a 
series of elements supported for movement to 
Ward and from the storage medium, power actu 
lated means for moving selected ones of said ele 
ments to record signals. On the storage medium, a 
signal feeling mechanism supported in Operative 
relation to the storage medium and spaced from 
said recording mechanism, means for advancing 
the storage medium relative to said setting mech 
anism for recording successive signals thereon, 
other mechanism for advancing the storage me 
dium relative to Said feeling mechanism to pre 
sent the recorded signals thereto, an eraser inter 
posed between the recording mechanism and the 
feeling mechanism adapted when actuated to 

25 

30 

erase signals previously recorded on the storage 
medium prior to their presentation to the feeling 
mechanism, and manually operable means for 
actuating said eraser. 45. In a storing transmitter, in combination, a 
flexible signal storing medium, manually actu 
ated means for recording signal combinations on 
said medium, means for locking the recording 
means against operation, signal transmitting 

transmit the signals recorded thereon, means op 
erative upon the recording of a signal on the 
storage medium for advancing the medium rela 
tive to the recording mechanism to position the 
same for the reception of the succeeding signal, 
other means for advancing the storage medium 
relative to the transmitting mechanism to oper 
ate the same for transmitting the recording sig 
nals, and means operated in response to the ex 
haustion of the supply of storage medium avail 
able for recording signals for operating said lock 
ing means to lock the recording mechanism 
against further operation. 

46. In a storing transmitter, in combination, 
an endless signal storing medium, keyboard con 
trolled recording mechanism for recording sig 
nals on said medium including a shaft operable 
through a fixed cycle in each signal recording op 
eration of the mechanism, signal transmitting 
mechanism controlled in accordance with the 
signals recorded on said medium, means for ad 
vancing the medium relative to said recording 
transmitting mechanisms, and a member opera 
tive in response to the exhaustion of the supply 
of storage medium available for signal recording 
for locking said shaft in an inoperative position 
to prevent further operation of the recording 
mechanism. 

HowARD D. COLMAN. 
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