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UNITED STATES PATENT OFFICE 

The present invention relates to signaling sys 
tems and more particularly to signaling systems 
utilizing signal distributing means in the form 
of an electronic distributing means adapted to 
be controlled in accordance with the provisions of 
the well known principles of the mechanical 
start-stop signal distributors. 

In the instant application the electronic dis 
tributing means comprises a plurality of electron 
discharge devices arranged electrically so that 
the anode circuits in the preceding devices exer 
cise control over the grid circuits of the succeed 
ing devices. Normally, the electron discharge de 
vices are maintained non-conductive until a con 
trol circuit of the electronic distributing means is 
conditioned in a predetermined manner, thus 
rendering the electron discharge devices con 
ductive automatically in succession until the last 
device of the series is rendered conductive where 
upon the normal control conditions are restored 
to render the said series of devices non-conduc 
tive, thereby preparing and conditioning the 
electronic distributing means for further signal 
conditions. Provision is made in the present in 
Vention to condition signaling channels associ 
ated with the electronic distributing means so 
that at the particular time interval the said elec 
tron discharge devices are rendered conductive, 
the signaling channels are adapted to be rendered 
-effective for predetermined control purposes. 
One of the objects of the present invention re 

sides in the provision of control means for a plu 
rality of electrically associated electric discharge 
devices adapted to be rendered conductive suc 
cessively at exclusive intervals which, when con 
ditioned in a predetermined manner, is effective 
to control the initiation of the progressive opera 
tion of the electric discharge devices, 
Another object of the present invention resides 

in the provision of means whereby the electronic 
distributing means is adapted to be operated 
aperiodically, that is, adapting the electronic dis 
tributing means to be operated so as to simulate 
the action of the well known mechanical start 
stop signal distributing devices. 
Another object of the present invention resides 

in the provision of control means such as an elec 
tric discharge device, adapted to render the elec 
tronic distributing means operative whenever the 
said control means is conditioned in a predeter 
mined manner. A feature of importance in this 
connection is the provision whereby the said con 
trol means and electric discharge devices of the 
distributing means are so arranged electrically 

that the said control means and distributing 
means may be operated aperiodically. Periodic 
control conditions, such as periodically trans 
mitted and received synchronizing impulses are 
not utilized to condition and render operative at 5 
periodic intervals the electronic distributing 
means. 
Another object of the present invention is the 

provision of means to initiate individual control 
pulses or electrical conditions and impress the 10 
pulses upon the individual electric discharge de 
vices of the distributing means thereby over 
coming the normal bias conditions impressed on 
the grid control circuits and permitting the said 
devices to become conductive. s 

Still another object of the present invention 
resides in the provision of time delay means to 
retard the generation of the individually and suc 
cessively initiated control pulses by 180°. 

Still another object of the present invention is 20 
the provision of individual control circuits con 
trolled directly by the electric discharge devices 
of the distributing means and associated indi 
vidually with the succeeding impulse generating 
circuit and the associated signaling channel re- 25 
spectively. 

Still another object of the present invention is 
the provision of control means to render in 
operative automatically the electronic distribut 
ing means upon completion of the transmission 30 
cycle. 

Further objects of the instant invention reside 
in any novel feature of construction or operation 
or novel combination of parts present in the em 
bodiment of the invention described and shown 35 
in the accompanying drawings whether within 
Or without the scope of the appended claims and 
irrespective of other specific statements as to the 
Scope of the invention contained herein. 
In the drawings: 40 
Fig. 1 shows diagrammatically the circuit ar 

rangement for the present signaling system. 
Fig. 2 shows One form of circuit arrangement 

of a Suitable tone signal generating system. 
Fig. 3 shows a circuit arrangement of the trans- 45 

mitting electronic distributing means and specific 
associated control devices. 

Fig. 4 shows the circuit arrangement with the 
receiving electronic distributing means and the 
aSSOciated specific control circuits. 

Before described in detail the electrical ar 
rangement of the present electronic distributing 
means and an exemplary type of specific control 
circuit arrangement which may be employed in 
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2 
asSociation therewith, a brief and general descrip 
tion of the signaling system will now be given. 

General description 
Referring now to Fig. 1, a diagrammatic ar 

rangement is shown embodying the electronic 
distributing means indicated generally at 2 and 
f4 at the transmitting and receiving stations re 
Spective. A plurality of signaling channels are 
shown associated with the transmitting dis 
tributor and are shown as adapted to be con 
trolled by control elements such as the contact 
means C-1 to C-5. The said contact means 
are provided to condition the signaling channels 
and electronic distributing means to initiate in 
dependent or dependent signals which are are 
based upon a time division basis, that is, particu 
lar time values are imparted to the signals dur 
ing predetermined timed intervals to differentiate 
between the successively initiated signals. 
The signaling channels obviously may be as 

Sociated with a common control device having 
interrelated control elements to control the con 
ditioning of the independent signaling channels, 
Or individual devices may be provided having un 
related control elements wherein independent 
control means are provided to condition simul 
taneously or aperiodically the signaling channels 
to control the initiation of the control signals. 
Thus, for example, the signaling channel control 
means, namely, the contact means C-1 to C-5 
may be operated independently to condition the 
associated signaling channels and the electronic 
distributing means or may be controlled in pre 
determined or permutative combinations to con 
dition the said associated signaling channels and 
electronic distributing means. 
In order to simplify the description to follow, 

let it be assumed that the contact means C-1 
to C-5 are controlled in accordance with well 
known permutation codes, that is, let it be as 
Sumed that the contact arrangement designated 
C- to C-5 are controlled by well known types 
of keyboard control devices such as, for example, 
the type disclosed in U. S. Patent 1,214,515 dated 
February 6, 1917, or if preferred it may be of the 
type shown in Copending application Serial No. 
113,798, filed December 2, 1936. Such forms of 
Control devices are well known in the art and, 
since the control devices per se form no part of 
the present invention, further details and de 
scription are deemed unnecessary and thus are 
generally indicated in the said figure by the refer 
ence character . 
The transmitting electronic distributing means 

generally indicated at 2 is shown in detail in 
Fig. 3 and comprises a series of electric discharge 
devices ST, SI-f, ST-2, etc. The individual 
devices ST-f to ST-5 normally are maintained 
non-conductive until a predetermined signal con 
dition is adapted to condition the control device 
ST to render the remaining electric discharge de 
vices conductive progressively in succession. Up 
on Operation of the last device in the series, con 
trol means are provided to restore the series of 
devices to the normal non-conductive condition 
until rendered operative at a later time upon 
further conditioning of the control device ST. 
" It should be mentioned in respect to the present 
application of the electronic distributing means 
to be outlined hereinbelow that further well 
known signaling conditions are simulated, namely, 
that the circuit arrangement is adapted during 
the periods that character signal conditions are 
not transmitted to impress upon the transmis 
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sion medium a continuous signal or electrical con 
dition. This signaling condition which may be 
applied to the transmission medium conforms 
to the marking signal (current condition on the 
transmission and medium) directly impressed 
upon the transmission lines during the non 
signaling periods in the present day printing tele 
graph signaling systems. Thus, it will be shown 
that upon conditioning the control device ST the 
continuous control or marking signal impressed 
upon the transmission medium is discontinued, 
Creating a Zero current condition or spacing sig 
nal as it is referred to in telegraph practice. 
Then, during the following operation of the dis 
charge devices ST-fi to ST-5 various signals 
similar to the marking and spacing signal con 
ditions are impressed upon the transmission 
medium in accordance with the conditioning of 
the associated signaling channels. 

In Fig. 1 a tone generator generally designated 
by the reference character 3 and shown in de 
tail in Fig. 2 is shown interposed between the 
transmitting electronic distributing means and 
the transmission medium 0. It will be under 
stood as the description progresses that for cer 
tain signaling applications the tone generator 
may be dispensed with and, instead of keying the 
tone generator by the initiated signals, provision 
may be made to impress the said initiated signals 
directly upon the transmission medium. Asso 
ciated with the transmission medium at the re 
ceiving station is a receiving electron distributing 
means generally indicated in Fig. 1 by the refer 
ence character f4 and shown in detail in Fig. 4. 
The receiving electronic distributor is shown to 
comprise a series of electric discharge devices 
RI, R-, RE-2, etc. The discharge device 
RT is employed as a control device. for the re 
maining devices in the series, namely, RT - to 
RT-5, and is adapted to be operated similarly 
as the control device ST associated with the 
transmitting distributing means to control the 
Sequential Operation of the series of devices 
RT-1 to RT-5. It will be seen that the opera 
tion of the said series of electric discharge de 
vices at the transmitting and receiving stations 
are similar in action. Specific control circuits 
are shown associated with the receiving electronic 
distributing means to control the associated sig 
naling channels which is shown to include the 
control means M-f to M-5. The said control 
means M- to M-5 may comprise individual 
Control means for individually associated and un 
related devices or, as stated in connection with 
the transmitting station, the said control means 
may form part of a common control device and 
be interrelated to control the common control 
device in accordance with the signals impressed 
upon the transmission medium. To continue 
with with the example set forth in connection 
with the transmitting station, the control means 
M- to M-5 may comprise the individual con 
trol magnets adapted to be energized or con 
trolled in accordance with well known permuta 
tion codes to control a signal recording device a 
well known form of which is disclosed in U. S. 
Patent No. 1,128,422, dated February 16, 1915, or 
may be of the type shown in the copending U.S. 
application Serial No. 113,799, filed December 
2, 1936. In Fig. 1 the signal recording means is 
referred to generally by the reference character 
5, and as this mechanism perse forms no part 

of the present invention, it is deemed unneces 
Sary to described it in further detail. 
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Transmitting circuit arrangement 

Referring now to Fig. 3, the electronic signal 
distributing means at the transmitting station is 
shown to comprise a series of electric discharge 
devices ST, ST-I, ST-2, etc. The individual 
discharge devices are shown to comprise a well 
known form of double triode type of electron dis 
charge means. It is seen that one of the anode 
circuits of the preceding tube is electrically cou 
pled and adapted to control the input circuit of 
the next discharge device in the series. The grids 
2-25 of the devices ST-I to ST-5 respectively . 
are normally adapted to be biased by the battery 
26 and the grid biases are adapted to be of Such 
values as to render the devices ST-I to ST-5 
non-conductive. The grid 20 of the device ST is 
also adapted to be biased by the said battery 26 
to the same degree so that no current is permitted 
to flow in the associated anode circuit. It is to 
be noted that a variable resistor 8 is provided so 
that slight variations in the values of the grid 
bias for all the individual grid elements of the 
tubes, except the control grid 9, may be effected. 
By varying the grid bias of the said devices, the 
timed interval required for the generation of the 
impulses by the said devices can be varied de 
pending upon the degree of bias supplied. Thus, 
by varying the common control resistor 8 the 
time interval required for generating the entire 
group of impulses by the individual devices can be 
increased or decreased equally so that the con 
plete cycle period required for the generation of 
the individual impulses can be arranged or Set 
to be of any predetermined values. 
The impulses generated by the individual dis 

charge devices ST, ST-1, ST-2, etc., are im 
pressed upon the next succeeding devices by 
means of the associated transformers T-2, T-3, 
etc. In the primary circuits of the Said trans 
formers T-2 to T-6 individual impulse delay 
means are incorporated in the circuits to delay 
the initiation of the following impulse which is 
to be impressed upon the next discharge device in 
the series by means of the associated transformer. 
The time delay means comprises the individual 
primary windings of the said transformers and 
the associated individual condensers 32-36. 
Now assume that the switches S-f to S-4 

associated with the power supplies designated A 
and B are closed. It is seen that a circuit is im 
mediately established permitting current to pass 
from the positive terminal of the power supply 
B through resistor 37 and conductor 38a, through 
the primary winding of the transformer T-, 
anode 39 and the cathode of the device ST, to the 
negative terminal of the power Supply B through 
the bias control resistor 8, creating a potential 
difference across the signal output terminals 38 
and 39 or, stated in other words, impressing a 
continuous signal or electrical condition upon 
the output terminals 38 and 39. This signal con 
dition referred to corresponds to the continuous 
marking signal condition impressed upon the 
transmission line in well known printing Systems. 
Current is permitted to flow in the said circuit 
associated with the anode 39, since the corre 
sponding control grid element 9 is connected 
directly through the resistor f7 to the cathode of 
the device ST, thus maintaining the grid bias 
value thereof at zero and permitting current to 
pass from the said anode 39 to the cathode of the 
said device under the conditions described. 

It was mentioned that the grid element 20 in 
the device ST and the grids 2-25 of the de 

3 
vices ST-i to ST-5 were maintained at a nor 
mal negative bias so as to render the associated 
output circuits non-conductive. Thus far, it is 
seen that all the output circuits associated with 
the individual anodes of the said devices with the 
exception of the circuit associated with the anode 
39 of the device ST are not energized under the 
present conditions. It should be mentioned that 
the direction of the current flow through the prl 
mary winding of transformer T-i is such as to 
aid the negative bias potential impressed on grid 
element 20, so that at the moment the said circuit 
is established, the bias condition impressed On 
the grid 20 remains such as to maintain the cir 
cuit associated with anode 40 deemergized. 
Now assume for the moment that a negative 

potential is impressed upon the grid circuit 9 of 
the device ST which, for example, occurs when 
the contacts CR-b associated with relay CR 
are closed, thus permitting the following circuit 
to be established: from the negative terminal of 
the power supply A to conductor 5, contacts 
CR-b (assumed to be closed), conductor 52, re 
sistor 7, conductors 53 and 54 to the positive ter 
minal of the power supply A. Upon establishing 
the described circuit from the power supply A 
through the said contacts CR-b the direction 
of the current flow through the said resistor 7 is 
such as to impress a negative potential on the 
grid 9 of the device ST with respect to its cath 
ode, which potential is sufficient to bias the de 
vice ST preventing further current flow in the 
circuit connected to the associated anode element 
39. Suppressing the flow of current in the cir 
cuit associated with the said anode 39, it is seen 
that the signal condition impressed upon the ter 
minals 38 and 39 is discontinued. Hereinafter the 
continuous signal condition impressed upon the 
terminals 38 and 39 and characterized as similar 
to the continuous marking signal of the present 
printing telegraph systems will be referred to as 
the "system conditioning signal.' When the cur 
rent flow is discontinued through the resistor 37, 
no difference of potential is impressed upon the 
terminals 38 and 39 or, in other Words, the con 
ditioning signal no longer is impressed there 
upon. This condition will be referred to as the 
'starting signal' and corresponds to the zero cur 
rent condition or spacing signal of the telegraph 
systems referred to. 

It was just mentioned that the normal current 
flow through resistor 37 flows through the pri 
mary winding of the transformer T-1 in the 
anode 39 and cathode of the device ST. Howa 
ever, when this current flow is suppressed or cut 
off, due to the potential drop impressed upon the 
resistor upon closure of the contacts CR-b, 
the Sudden interruption of the current flow 
through the said primary winding of the trans 
former T- causes the magnetic field thereof 
to collapse and generate an impulse which is 
impressed upon the control grid 20 of the device 
ST through the secondary winding of the said 
transformer T-. It was mentioned that nor 
mally the grid element 20 is at a negative bias, 
thus preventing current to pass from the asso 
ciated anode 40 to the cathode of the device 
ST. The impulse generated, due to the collapse 
of the magnetic field of the transformer T 
and impressed upon the grid 20, is adapted to 
be in a positive direction, thus overcoming the 
bias impressed upon this grid by the battery 26 
and thereby permitting current to flow momen 
tarily in the circuit connected to the associated 
anode 40. The circuit referred to associated with 
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tion and the time duration during which the 

30 

4 
the anode 40 can be traced as follows: from the 
positive terminal of the power supply B to the 
common conductor 55, primary winding of the 
transformer T-2 and the shunted condenser 
32 to the anode 40 and cathode of the device ST 
to the common conductor 53 and negative ter 
minal of the said power supply. Since the in 
pulse generated by the collapse of the magnetic 
field in the transformer T- and impressed upon 
the control grid 20 is of short duration, the cur 
rent flow in the circuit connected to the anode 
40 is similarly of short duration, and the time 
value thereof is equivalent to the timed interval 
during which the impulse is impressed upon the 
grid. 20. The impulse generated by the trans 
former T-2 is retarded in phase 180° from the 
original impulse generated by the transformer 
T- due to the impulse time delay means come 
prising the aperiodically tuned transformer cir 
cuit. The impulse generated by the transformer 
T-2 is initiated at a time duration later than the 
impulse generated by the transformer T - but 
the time of initiation of generation is equal to 
the time duration of the impulse initiated by the 
transformer T-f. The delayed time of initia 

signal is generated by transformer T 2 is con 
trolled by the values of the inductance, resistance 
and capacitance in the aperiodically tuned trans 
former circuit. The polarity of the windings of 
the transformer T-2 is such that the impulse 
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generated thereby, upon cessation of the current 
flow through the primary winding thereof, which 
is impressed upon the grids 2 of the device ST 
is impressed on the said grids in a positive di 
rection, thus Overcoming the negative bias in 
pressed upon the said grids 2 by the battery 26, 
thereby permitting current to flow in the circuit 
associated with the anode 42 of the device ST-l. 

It is seen that the circuit associated. With the 
anode 42 is similar to the tuned circuit arrange 
ment associated with the anode 40. Thus, upon 
impressing the said impulses upon the grids 2 
of the device ST-I, thereby rendering the said 
device conductive, current momentarily is per 
mitted to flow in the following circuit: From the 
positive terminal of the power supply B to the 
conductor 55 to the tuned circuit arrangement 
comprising condenser 33 and primary winding 
of the transformer T-3, anode 42 and associated 
cathode of the device ST-A to the negative ter 
minal in the said power supply. Cessation of 
current flow in this last described circuit is effec 
tive to generate and initiate another impulse 
which is impressed by means of the transformer 
T-3 in a positive direction upon the grids 22 
of the device ST-2. The impulse initiated in 
this circuit, however, due to the time delay action 
of the tuned circuit, and impressed upon the 
control grid elements is retarded 180° in phase 
with respect to the impulse impressed upon the 
grids 22. Impression of the positive impulse upon 
the grids 23 is effective to initiate still another 
impulse, since the device ST-3 is rendered con 
ductive so as to energize the tuned circuit aSSO 
ciated with transformer T-5. The impulse initi 
ated by this last mentioned transformer is simi 
larly retarded 180° in phase with respect to the 
impulse impressed upon the device ST-3 to con 
dition the grids 24 of the device ST-4, rendering 
this last mentioned device conductive and ener 
gize the tuned circuit associated with the trans 
former T-6 to initiate, upon deenergization 
thereof, still another 180° phase retarded impulse 
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ST-5 rendering this last mentioned device con 
ductive. 
Thus, it is seen that the normally non-conduc 

tive devices ST - to ST-5 are rendered con 
ductive progressively in succession whenever the 
control device ST is conditioned in a predeter 
mined manner. The sequential operation of the 
devices is effected by the generation of the indi 
vidual impulses which are adapted to overcome 
the effects of the individual grid biases impressed 
upon the devices, to render the said devices con 
ductive in Succession. Immediately after the Op 
eration of each device, the grid bias impressed 
upon the associated device is effective to regain. 
control thereof, thus rendering the associated 
devices non-conductive until a further cycle is 
established by virtue of conditioning the control 
device ST in the predetermined manner just de 
scribed, namely, to render One of the current 
conducting paths of the device ST non-conduce 
tive, for example, by impressing a grid bias of 
sufficient value upon the associated control grid 
to prevent current flow in the associated anode 
circuit, . 
The cessation of the said system conditioning 

electrical condition generated by the device ST 
and impressed upon the circuit associated with 
the anode 39 thereof is effective to cause genera 
tion of the first control impulse which is of sufi 
-cient value to overcome. the negative grid bias 
of the first device in the series of devices com 
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prising the electronic distributing means, namely, 
discharge device ST-. A second impulse is gen 
erated due to the conductivity of the said first 
device of the series to render the next device 
in the series conductive. However, the initiation 
of the said Second impulse is delayed by means 
of the tuned circuit arrangement interposed be 
tween the said first and second devices. The 
described action is effected progressively in suc 
cession rendering in turn each of the Succeeding 
devices conductive for a short timed interval cor 

35 

responding to the time duration that the impulse 
is impressed thereon. 

It was mentioned that upon operation of the 
last device in the series that the electronic dis 
tributing means is automatically restored to the 
normal in operative state or condition, thus pre 
paring the distributing means for further signal 
ing purposes. One method of effecting this 
desired feature will now be explained. It was 
assumed that during the description of the suc 
cessive operation of the said electric discharge 
devices the contacts CR-b were closed to effect 
initiation of the progressive operation of the dis 
tributing means. For the following description, 
at the moment, let it be assumed that the nor 
mally closed contacts SR-a upon operation are 
effective to open the control circuit including the 
Said contacts CR-b until a later signaling opera 
tion, similar to the one just described, is desired 

45 

50 

55 

60 

to be effected. It is seen that the controlling 
relay coil SR which is adapted to operate the 
Contacts SR-a is connected directly to the anode 
50 of the device ST-5. Therefore, upon opera 
tion of this device ST-5, which is the last one 
in the series, it is seen that the coil of relay SR 

which is established momentarily from the posi 
tive terminal of the power supply B to conductors 
55 and 56, coil of the relay SR, anode 50 and 
cathode of the device ST-5 to the negative 
terminal of the said power supply-through the 
control resistor 8, thus energizing the said coil 

65 

is energized by means of the following circuit 
70 

which is impressed upon grids 25 of the device and thereby effecting operation of the relay to 5 
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open the contacts SR-3. The said contacts of the power supply A, through the contacts 
SR-a are included in the grid bias circuit de 
scribed hereinabove to impress a bias of sufficient 
value upon the control grid of the device ST 
to prevent current flow in the circuit connected 
to the associated anode thereof. It was as 
sumed that operation of the contacts SR-a is 

10. 

effective to cause the opening of the contacts 
CR-b until these last mentioned contacts are 
operated at a later time. Thus, it is seen that the 
negative bias is removed from the control grid 
9 of the device ST, thereby permitting current 

to flow in the associated anode circuit which as 
5 

20 

traced hereinabove comprises the circuit from 
the positive terminal of the power supply B to 
the resistor 37, conductor 38a, primary winding 
of transformer T-, anode 39 and cathode of 
the device ST to the negative terminal of the 
said power supply. Current flow in this circuit 
again establishes a difference of potential across 
the output terminals 38 and 39, thereby im 
pressing upon the said output circuit the system 
conditioning electrical condition referred to here 
inbefore. It is understood now that this electrical 
condition is maintained on the transmission 
medium associated with the terminals 8 and 39. 
until the contacts CR-b are operated at Some 
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later time. The grid bias impressed upon the 
control grids of the remaining devices in the 
distributing means are effective during the non 
signaling periods to regain control, as mentioned 
hereinabove, of the devices, thus preventing these 
devices from being conductive. In this manner 
it is seen that the electronic distributing means 
is rendered operative for a predetermined timed 
interval and at the end of this timed interval is 
rendered inoperative until at any later desired 
period the control device ST is conditioned in the 
predetermined manner as described hereinabove. 
Each of the said devices ST-I to ST-5 includ 

ed in the signal distributing means is electrically 
associated with individual signaling channels. 
The control circuits of these channels comprise 
the individual circuits 6-65 which are associated 
with the anodes 4, 43, 45, 47 and 49 respectively 
and are conditioned in Succession upon operation 
of the devices ST- to ST-5 for control pur 
poses. In order to simplify the description, a 
specific signaling control arrangement will be now 
described. 
Assume that the contacts C- to C-5 are con 

trolled permutatively by suitable signaling appa 
ratus which are well known in the art and similar 
to those fully disclosed in the above referred to 
U. S. Patent No. 1,214,515 and copending applica 
tion Serial No. 113,798. Such signaling appa 
ratus is adapted to control the operation of the 
contacts simultaneously in various combinations 
representing different characterizations. Assume 
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now that the group of contacts designated C-3 
are operated momentarily to close the contacts 
66 and 67. Upon closure of the contacts 66 the 
following circuit is established from the negative 
terminal of the power supply A through the nor 
mally closed contacts SR-a, common conductor 
5, normally closed contacts CR-c, contacts 66 
now closed, common conductor 68, normally 
closed contacts CR-a, coil of the relay CR, con 
ductor 52, resistor , conductors 53 and 54 to 
the positive terminal of the said power supply, 
energizing the coil of the said relay effecting 
operation of the associated contacts. As shown 
in Fig. 3, the contacts CR-b and CR-a are of 
the “make before break' type. Therefore, a cir 
cuit is established from the negative terminal 

CR-b and the coil of relay CR before the con 
tacts CR-a are opened. In this manner the re 
lay CR is adapted to be energized and maintained 
operated continuously until the normally closed 
contacts SR-a are opened. 
At the same time through the contacts B a 

circuit is established to effect energization and 
operation of the relay R-3 by means of the cir 
cuit from the negative terminal of power supply 
A to conductor 5?, contacts CR-c, contacts 67, 
normally closed contacts R-3a, coil of relay R-3 
to the positive terminal of the said power supply, 
thus energizing and operating the said relay. 

: The contacts R-3b and R-3a are of the “make 
before break” type so that a circuit from the 
said power supply, is established through the 
R-b contacts to maintain the relay R3 ener 
gized until the normally closed contacts SR-a 
are opened. The contacts CR-cassociated with 
the CR relay are adjusted so that upon energi 
2ation of the relay CR there is enough time lag 
in the operation of these contacts to permit the 
circuit just described to be established, namely, 
to permit energization of the group of control 
relays R-1 to R-5. It is seen that, when the 
contacts CR-c are opened, the power Supply 
is cut of from the group of control contacts C 
to C-5, thus preventing operation of the signal 
ing apparatus and any one of the contacts c 
to 9-5 to disturb the signal selection set-up 
until the end of the transmission cycle, that is,. 
until the signals representing the selected char 
acter are transmitted by the electronic distrib 
uting means. Closure of contacts R-3c connect 
conductor 63 and anode 45 of the device ST 
by means of the common conductor 69 to the 
output terminals 38 and 39. Therefore, it is 
Seen upon operation of the group of contacts 
identified as C-3, the said output circuit of the 
device ST-3 is conditioned or completed for 
energization whenever the device STT3 is ren 
dered conductive. 

It was mentioned hereinabove that upon clo 
Sure of contacts CR-b permitting voltage to be 
impressed upon the circuit associated with the 
control grid element 9 of the device ST, this 
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circuit which was traced, is effective to establish 
a bias upon the said control grid element of such 
value So as to prevent current to flow in the out 
put circuit associated with the anode 39 of the 
Said device. It is understood now that under 
these conditions the potential difference im 
pressed across the output terminals S8 and 39 
no longer exists and that hereinabove this con 
dition at this time was referred to as the starting 
signal condition. It was also described in de 
tail hereinabove that the collapse of the Inag 
netic field in the transformer T-I momentarily 
generates an impulse in a positive direction 
overcoming the grid bias impressed upon the grid 
element 20 of the device ST and that at this 
moment current is permitted to flow in the cir 
cuit associated with the anode 40 of the said 
device. Due to this current flow, the transformer 
T-2 is energized and by means of the described 
time delay means associated therewith an im 
pulse is generated and initiated, retarded 180° 
in phase with respect to the impulse originated 
by the transformer T-. The impulse initiated 
by the transformer T-2 is effective to render the 
device ST-I conductive, which in turn energizes 
the transformer T-3 and subsequently renders 
the device ST-2 conductive, in turn energising 

O 

transformer T-4 rendering the device ST-3 is 
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conductive at a later timed interval and energiz 
ing the transformer T-5 and rendering the de 
vice ST-4 conductive which in turn energizes 
the transformer T-6 to render the last device 
in the series ST-5 conductive. It is seen that 
since the contacts R-fc and R-2c remain open 
at the time the device ST- and ST-2 are ren 
dered conductive, no signal conditions can be 
initiated by the said devices when rendered COn 
ductive, thus maintaining the transmission me 
dium, connected to the terminals 38 and 39, un 
energized at these particular timed intervals in 
the transmission cycle. However, when the der 
vice ST-3 is rendered operative due to the in 
pulse generated and initiated by the transformer 
T-4, a signal at this particular timed interval 
is impressed upon the output terminal 38 and 39 
by means of the following circuit which is estab 
lished momentarily: from the positive terminal of 
the power supply B to the resistor 37, conductor 
69, contacts R-3c, conductor 63, anode 45 and 
cathode of the device ST-3 to the common Con 
ductor 53 and the negative terminal of the said 
power supply through the control resistor 8, thus 
impressing a potential difference across the ter 
minal 38 and 39 due to the current flow through 
the resistor 37, thereby impressing a signal con 
dition upon the output terminals at the particul 
lar timed interval the device ST is rendered Oper 
ative. The said signal condition exists as long 
as the impulse generated by the transformer T-4 
is impressed upon the control grids 23 of the de 
vice ST-3. Upon cessation of the said gen 
erated pulse, the negative grid bias impressed 
upon the said grids 23 is effective to regain con 
trol of the device ST-3 thereby preventing fur 
ther current flow in the signaling circuit and 
thereby suppressing the signal condition in 
pressed upon the output terminals. Since the 
contacts R-3c are the only contacts closed for 
the example chosen, a signal condition is only 
transmitted at the timed interval the device ST-3 
is rendered conductive. However, it is obvious 
that various combinations of signal conditions 
can be impressed upon the Output terminals de 
pending upon the specific combinations of con 
trol contacts operated during the signaling cycle. 
It was mentioned that upon operation of the last 
device, namely, ST-5 in the series that the re 
lay SR is energized and operated to open the 
associated contacts SR-a. Operation of these 
last mentioned contacts is effective to open the 
holding circuits for the relays R-3 and CR. 
Deenergization of the said relays restores the nor 
mal conditions as described hereinabOve and as 
shown in Fig. 3. 

It is remembered that, when the normal condi 
tions referred to are restored, the negative grid 
bias impressed on the control grid 9 of the de 
vice ST is removed therefrom, permitting current 
to flow immediately in the circuit associated with 
the anode 39, thereby impressing the continuous 
signal condition upon the output terminal 38 and 
39 and which has been referred to as the System 
conditioning signal. The electronic distributing 
means is now conditioned for further signaling 
purposes upon operation of the associated sig 
naling apparatus and control circuits, namely, the 

70 
group of contacts C- to C-5 and control re 
lays R-1 to R-5 and the associated control cir 
cuits. In this manner it is seen that the elec 
tronic signal distributing means is rendered Op 
erative automatically upon Operation of the sig 
nailing apparatus and by means of the intercon 
necting control circuits between the electric dis 
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charge devices of the distributing means of the 
device ST-f to ST-5 are rendered conductive 
automatically in sequence to permit any of the 
conditioned signaling circuits or channels, by the 
respective contacts C- to C-5, to impress cor 
responding signal conditions upon the output 
terminals 38 and 39. 

It is also seen that automatically upon opera 
tion of the last device of the Series that the 
conditioned signaling apparatus is restored to the 
normal unconditioned state and that the elec 
tronic signaling distributing means is rendered 
inoperative until subsequent operation of the sig 
naling apparatus. During the non-signaling 
periods, that is, when the electronic distributing 
means is inoperative, a steady electrical condi 
tion is continuously impressed upon the Output 
terminal 38 and 39. It is also seen that upon op 
eration of the signaling apparatus and after the 
desired character selection has been effected due 
to the circuit arrangement of the associated con 
trol means the further operation of the signaling 
apparatus during the signal transmission cycle is 
ineffective to effect or destroy the selected and 
stored character Selection previously set up. 
Due to the described circuit arrangement of the 
control means, the signaling apparatus is not 
effective to set up a new character selection until 
the end of the signaling cycle. 

Tone signal generator 
For certain applications of the present sig 

nailing system, it may be desired to provide a 
signal generator keying arrangement adapted to 
be controlled by the character impulses or elec 
trical conditions initiated by the transmitting 
circuit arrangement and impressed upon the 
terminals 38 and 39 thereof. It has been found 
that, whenever Such is the case, the circuit ar 
rangement shown in Fig. 2 is suitable for Such 
purposes. The tone signal generator in the 
figure is shown to comprise a conventional type 
of electronic oscillator system comprising the 
electron discharge device 70 and the associated 
circuits which are arranged So that the OScillator 
system is continuously in an oscillating state. 
Part of the energy from the Oscillating System 
is impressed by means of transformer upon 
the control grid elements of the electron dis 
charge device 72. The device 72 comprises a 
double triode type of discharge device and the 
control grid elements of which are connected in 
push-pull relationship to the Secondary or output 
winding of the oscillator system transformer 7. 
The energy generated by the device T2 is im 
pressed upon the associated push-pull Output 
transformer T3, the secondary winding of which 
is connected to the output terminals 4 and 75. 
The discharge device 72 is arranged So as to be 
controlled by the character impulses initiated 
by the transmitting circuit arrangement just de 
scribed and in such a manner that, when the 
normal line signal or electrical condition is im 
pressed on the output terminals 38 and 39 of the 
transmitting circuit (the normal line signal con 
dition is the system conditioning electrical con 
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dition referred to hereinabove), the bias poten- . 
tial impressed on the grids of the device 72 is 
such that the device 2 is conditioned to be 
conductive, permitting a tone signal to be im 
pressed upon the output terminal 14, and 75. 
However, when the conditioning signal is re 
moved from the line, that is, when the signal 
no longer is impressed upon the terminals 38 
and 39 (for example, when the starting signals 
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is transmitted) the device 72 is adapted to be 
controlled so as to be non-conductive by im 
pressing grid bias potential upon the control 
grid elements of the device, so that there is no 
current flow in the output circuits thereof, there 
by discontinuing the tone signal impressed upon 
the output terminal 74 and 75. This grid ele 
ment biasing arrangement can be effected in the 
following manner. 
A single wave rectifying device 74a is pro 

vided, the cathode element of which is connected 
to a point 75a on the voltage divider and the 
anode elements of which are connected through 
resistor 76 to the terminals 77 and 78. It should 
be mentioned at this time that the input termi 
nals 77 and 78 are connected directly to the 
transmitting circuit output terminals 38 and 39 
respectively as shown in Fig. 1. Thus, it is seen 
that the output circuit of the device 74a is ex 
tended through resistor 76 and also resistor 3 
(Fig. 3) to the point 79 on the voltage divider 
shown in Fig. 2. Assuming now for the moment 
there is no signal condition impressed on the 
input terminal 77 and 78, it is seen that the 
anode elements of the device T4a are provided 
with a negative potential with respect to the 
cathode thereof equal to the voltage drop across 
the resistor 80 of the said voltage divider. A 
mid point connection is provided from the sec 
ondary winding of the transformer T to the 
anode elements of the device T4a and due to this 
arrangement the grid control elements of the 
device 72 which are connected in push-pull 
fashion to the said secondary winding are pro 
vided with a negative potential with respect to 
the cathode thereof which is connected to a 
point 8 on the voltage divider. Thus, the nega 
tive bias potential impressed on the grid elements 
of the device T2 is equal to the sum of the volt 
ages across the resistors 80 and 82. This voltage 
value is sufficient to bias the grid elements of 
the device T2 so as to render the said device 
nonconductive, thereby preventing the energy 
from the oscillator system impressed directly on 
the winding of transformer 7 to be impressed 
upon the output terminal 4 and 75. 
Now, whenever the normal line signal, such 

as the system conditioning signal or the charac 
ter signals, are impressed upon the terminals 38 
and 39 and T7 and 78 respectively so that the 
polarity corresponds to that shown in Fig. 2 (and 
so that the voltage value thereof is equal in am 
plitude to the voltage drop across the resistor 
80), the rectifying device 74a will be rendered 
conductive and the bias potential on the grid 
elements of the device 72 will then be equal to 
the voltage drop across the resistor 82. The 
voltage drop across resistor 80 has been nullified 
by the signal voltage on the input terminals 77 
and 78. Resistor 82 is of such value that the 
voltage drop across it is adapted to provide a 
bias potential for the grid elements of the device 
72 so that this device is rendered conductive and 
operates in a manner similar to the class A type 
of amplifier, thereby permitting the output en 
ergy of the oscillator circuit to be amplified and 
impressed upon the output signals 4 and 5. 
If the voltage of the signal conditions impressed 
on the input terminals 77 and 78 is of greater 
value than the drop across resistor 80, current 
is permitted to flow through the resistor 76 and 
the rectifying device 74a and resistors 80 and 37. 
However, resistor 76 is of such relatively high 
value that said current flow is limited to such 
small value that the voltage drop across the 
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rectifying device is negligible so that this voltage 
drop which opposes the voltage drop across re 
Sistor 82 is so minute that for practical purposes 
the class A bias potential established for the 
tube 2 is not affected or altered sufficiently to 
effect the action or operation of the device 72. 
In other words, if the input signal voltage im 
pressed on the terminals 77, 78 is of a value equal 
to the drop across resistor 80, the device T2 is 
provided with bias potential comparable to that 
of a class A amplifier and, if the input voltage 
is greater than the drop across the said resistor, 
the class A bias potential is altered only a negli 
gible value. The advantage of this arrangement 
is that, if the input signals vary in amplitude, 
there will be reproduced tone signals of uniform 
amplitude in the signal output circuit repre 
Sented by the terminals 74 and 75, providing 
however that the minimum amplitude of the sig 
nals On the input terminals 7, 8 is never less 
than the voltage drop across the resistor 80. 

In accordance with this circuit arrangement, 
it is seen that, whenever electrical conditions 
representing either a system conditioning signal 
or character signals are impresed upon the 
transmitting circuit output terminals 38, 39, the 
tone signal generator circuit arrangement is con 
ditioned to permit the tone signals to be im 
pressed upon the output circuit terminal 74. T 5, 
and it is seen that, whenever the signal condi 
tions are not impressed upon the output term 
inals 38 and 39 of the transmitting circuit, the 
tone signal generator circuit arrangement is 
conditioned so that no tone signals are permitted 
to be impressed upon the output terminals T4 
and 75. With this arrangement it will be evi 
dent that the same signaling conditions will pre 
vail at the receiving station whether or not the 
tone signal generator is provided and interposed 
between the signal distributing means and the 
transmission medium, that is, with the provi 
sion of the tone generator tone signals are im 
pressed upon the transmission medium when 
ever the character or system signal conditions 
are impressed upon the output terminals 38 and 
39, and, of couse, it is seen that without the pro 
vision" of the tone generator the character and 
System signal conditions are impressed directly 
upon the transmission medium through the 
terminals 38 and 39. - 

Receiving circuit arrangement 

Referring now to Fig. 4, the electronic receiving 
distributing means is shown to comprise the con 
trol electron discharge device RT and a series of 
electron discharge devices RT-1 to RT-5. The 
discharge devices utilized in the receiving cir 
cuit are of the double triode type similar to those 
employed in the transmitting circuit arrange 
ment. The method of generating the control 
impulses to control the sequential operation of 
the discharge devices RT-1 to RT-5 is exactly 
the same as the method described in connection 
with the transmitting circuit arrangement and 
shown in Fig. 3. For this reason it is deemed 
unnecessary to repeat at this time the detailed 
method of generating and initiating the indi 
vidual phase retarded impulses which are im 
pressed progressively upon the series of devices 
RT-1 to RT-5. 

It is to be noted, however, that all of the grid 
element, namely 86-9, are provided with a neg 
ative grid bias potential by means of the battery 
92 which is of sufficient value to render the de 
vices RT, RT-1 to RT-5 nonconductive (as 
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8 
suming, of course, that no signal conditions are 
impressed upon the input terminals 84 and 85 
of the receiving circuit). A full wave rectifying 
device 95 is shown to be electrically associated 
with the input terminals 84 and 85 of the receiv 
ing circuit. Whenever the tone signal generator 
is employed, the full wave rectifying device 95 is 
provided in the receiving circuit in order to rec 
tify the tone signals impressed upon the termin 
als 84 and 85. Upon rectification of the tone 
signals and as long as the tone signals are in 
pressed upon the input terminals of the receiv 
ing circuit, a continuous voltage is impressed 
across the resistor 96 of the polarity shown. 

It is thus seen that the input circuit of the 
electron discharge device 97 is electrically as 
sociated with the input circuit of the receiving 
system by means of the connection thereof with 
the resistor 96. It should be mentioned, how 
ever, that, whenever signal conditions are not 
impressed upon the input terminals 84 and 85, 
the device 97 is adapted to be provided with a 
grid bias potential of sufficient value to render 
this device non-conductive. This biasing cir 
cuit referred to can be traced from the negative 
terminal of the power supply C to conductor 98, 
grid current limiting resistor 99, grid and cathode 
elements of the device 97, through the Common 
return conductor OO, to the positive terminal of 
the said power supply. However, the bias poten 
tial impressed upon the said grid element is 
adapted to be counteracted by the voltage in 
pressed across the resistor 96 whenever signal 
conditions are impressed upon the terminals 84 
and 85. Assuming now that the System condi 
tioning signal is impressed continuously upon 
said input terminals of the receiving circuit and 
that the rectified voltage impressed upon the 
resistor 96 is effective to overcome the grid bias 
potential impressed upon the control grid of the 
device 97 so that this said device is rendered 
conductive. Now, since the device 97 is adapted 
to permit current to flow in its output circuit, 
the following circuit is adapted to be energized 
and can be traced from the positive terminal of 
the power supply D to the conductor f0, anode 
and cathode elements of the device 97, Conductor 
02, normally closed contacts R-0b, primary 

winding of the first sequence coupling trans 
former TT-? to the negative terminal of the 
power supply through the resistor iO3. Thus, 
whenever the tone signals are impressed upon 
the terminals 84 and 85, the device 97 is condi 
tioned to permit current to flow through the pri 
mary winding of the first sequence transformer 
TT-. Current flow, however, when first estab 
lished through the primary winding of trans 
former TT- at this time is not effective to 
overcome the bias potential impressed upon the 
grid elements 86 of the control device RT so that 
this control device and the remaining discharge 
device RT - to RT-5 in this series remain non 
conductive. The reason for this is that the di 
rection of the current flow through the primary 
winding of transformer TT-1 is such as to aid 
the negative bias potential on the grid element 
20. However, when the incoming signals are 
no longer impressed upon the input terminals 
84 and 85, which is the case When the Starting 
or character signals are transmitted, the device 
97 is instantly controlled by the grid bias poten 
tial impressed thereon SO as to render the de 
vice non-conductive and due to the interruption 
of the current flow through the primary wind 
ing of the transformer TT-, the magnetic field 
thereof is caused to collapse resulting in an in 
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pulse in a positive direction which is impressed 
upon the grids 86 of the device RT through the 
secondary winding of the transformer TT-l. 
The impulse generated by the said transformer 
is of sufficient value to overcome momentarily 
the bias potential impressed upon the said grids 
86 sn as to render the device R conductive. It 
is noted that the anode element 06 of the device 
RT is connected to the primary winding of the 
transformer TT-2 so that, when the device RT 
is rendered conductive, the said transformer is 
adapted to be energized by means of the cir 
cuit from the positive terminals in the power 
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supply D to the time delay circuit means com 
prising the primary winding of the transformer 
TT-2 and the condenser associated therewith 
to the anode 06 and cathode of the device RT 
to the negative terminal of the said power Supply. 
Upon cessation of the current flow in the pri 
mary winding of the transformer TT-2, an im 
pulse is generated in the secondary winding 
thereof retarded 180 in phase with respect to 
the impulse generated by the transformer TT 
to overcome the bias on the grid elements 8 of 
the device RT - to render this last mentioned 
device conductive. Individual phase retarded im 
pulses are then sequentially generated and initi 
ated by the remaining transformers of the series 
TT-3 to TT-6 to render the remaining associ 
ated devices RT-2 to RT-6 conductive progres 
sively and in succession similarly as described in 
connection with the devices ST- to ST-5 with 
respect to the transmitting circuit arrangement. 
Thie transformers TT - to T-6 have the same 
inductance, capacitance and resistance values 
as those of the transformer T - to T-6 of the 
transmitting distributing means so that the time 
duration of the individual impulses generated 
and the time duration of the cycle of operation 
of the electronic distributing means is the same 
as that of the transmitting electronic distribut 
ing means, that is to say, when the device ST 
of the transmitter is rendered conductive to ini 
tiate signal conditions which are impressed upon 
the input terminals 84 and 85 of the receiving 
circuit, the device RT-f is rendered conductive 
SO as to be controlled by the Said signals so initi 
ated. The action of the devices ST 2 to ST-5 
and RT-2 to RT-5. are similarly controlled so 
as to be rendered conductive or operative at the 
same exclusive intervals during the transmitting 
and receiving cycles. 
From the description up to this point, the op 

eration of the electronic signal distributing 
means per se should be understood so that fur- . 
ther detailed description of the receiving elec 
tronic distributing means is not deemed neces 
sary. Therefore, the specific control circuits and 
signal selection circuits will now be described. 
When the first control impulse, caused by the 

collapse of the magnetic field of the transformer 
TT-I is impinged on the grids 86 of the device 
RT, rendering this device conductive, current is 
also permitted to flow in the circuit connected to 
the associated anode 05 which may be traced 
as follows: from the positive terminal of the 
power supply D to the common conductor iO, 
to the pick-up coil to of the relay R-0, anode 
f05 and cathode of the device RT to the nega 
tive terminal of the said power supply, thus en 
ergizing the Said pick-up coil and operating the 
relay R-0 to open the normally closed contacts 
R-Ob and closing the contacts R-Oa. A 
holding circuit for the said relay is immediately 
established through the associated closed con 
tacts and can be traced from the positive ter. 
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Indinal of the power supply C through the normally 
closed contacts R -c, conductor , contacts 
R-10a, holding coil 120 of relay R-1 to the 

25 

30 

common conductor 3 to the negative terminal 
of the said power supply. Therefore, it is seen 
that immediately upon the generation of the 
first control impulse of the electronic distribute 
ing means, due to the collapse of the magnetic 
field of the transformer TT-, relay R- is 
adapted to be operated and maintained opera 
ated by means of the holding circuit just dea 
scribed until the normally closed contacts 
R-fc are opened which occurs at the end of 
the transmission cycle and will be explained 
later herein. The control relays R-1 to R 
are similarly provided with pick-up coils to . 

and holding coils 2 to 2 for the same 
purposes. 

It is seen that, when the contacts R-b are 
opened, due to the energization of relay R 
the cathode element of the discharge device 
is disconnected from the primary winding of the 
transformer TT-1. It is evident that this con 
dition exists as long as the said contacts are 
maintained in an operative position by the relay 
R -. Therefore, due to this arrangement, fur 
ther signal conditions impressed upon the termi 
nals 84 and 85 cannot be impressed upon the 
primary of the transformer TT-? to effect gena 
eration and initiation of additional control in 
pulses to effect faulty operation of the devices 
RT, RT - to RT -5 of the series. 

In order to explain how the timed character 
signals transmitted and impressed upon the in 
put terminals of the receiving circuit are seg 
regated for control purposes at the receiving sta 
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tion, it will be assumed that the character signal 
described to be initiated by the transmitting cir 
cuit arrangement under control of the group of 
contacts C-3 is impressed upon the input term 
nals of the receiving circuit. It will be remen 
bered in connection with the description of the 
transmitting circuit arrangement that upon op 
eration of the group of contacts C- the contine 
uous signal impressed upon the terminals B and 
9 thereof was discontinued to effect initiation 

of the so-called starting signal, and that further 
signal conditions were not impressed upon the 
terminals 38 and 39 until the time interval that 
the device ST-3 was rendered operative. 
Therefore, it is understood for the particular 
example described in connection with a single 
cycle of operation of the transmitting circuit 
that the following electrical signal conditions 
were created, namely, to interrupt the continue 
ous electrical signal condition impressed upon 
the terminals 8 and 39, which is referred to as 
the starting signal condition which was then 
followed by an electrical signal condition int 
ated during, let us say, a third timed interval of 
the transmission cycle when the device ST 
was rendered operative followed by the normal 
line signal condition or system conditioning sigs 
nal at the end of the transmission cycle, 
Upon receipt of the first said signal conditions 

referred to as the starting signal, the device RT 
is rendered operative to operate the relay R-0 
and cause the progressive operation of the re 
maining devices RT-f to R-5 in the series. 
It was explained that during the signaling cycle, 
that is, when the electronic distributing means 
at the transmitting station and the receiving 
station are rendered operative progressively, the 
cathode element of the device 9 is isolated from 
the primary winding of the transformer T 
and that due to this arrangement the grid pos 
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tential impressed upon the grid element of the 
device is effective to regain control of the de 
vice rendering it non-conductive whenever sig 
nal conditions are not impressed upon the input 
terminals 4 and U of the receiving circuit dur. 
ing the transmitting and receiving cycle. Now 
let it be assumed that the character signal in 
itiated by the operation of the device ST-3 of 
the transmitter is received and impressed upon 
the input terminals of the receiving circuit which, 
as explained before, occurs at the time that the 
control impulses generated by the transformer 
T-4 and impressed upon the grids 89 of the 
device R- render this last-mentioned device 
conductive. Receipt of the said character signal 
condition is effective to cause the voltage drop 
appearing at this moment across the resistor 

to neutralize or counteract the grid bias po 
tential impressed upon the control grid element 
of the device to condition the said device so as 
to be conductive. Due to the conditioning of the 
device in the described manner, at this par 
ticular timed interval current is permitted to 
flow in the circuit which may be traced from the 
positive terminal of the power supply D to the 
common conductor f, anode and cathode of 
the device 7, common conductor f00, pick-up 
Coil 3 of relay R-3, anode f, and cathode 
of the device R- to the negative terminal of 
the power supply, thus energizing the said pick 
up coll and causing the operation of relay R-. 
A holding circuit for the said relay is immediately 
established and extends from the positive ter 
minal of the power supply C to the normally 
closed contacts R-la, common conductor 32, 
contacts R-a now closed, holding coll 2 of 
the said relay to the negative terminal of the said 
power supply, maintaining the relay R-3 op 
erative until the normally closed contacts R-la 
are opened at the end of the distributor cycle. 

It is understood that at the timed intervals the 
device RT- and R-2 are rendered operative 
for the specific example chosen, current flow in 
the output circuits of the said devices which are 
associated respectively with the pick-up coils 
and 2 of the relays R- and R-2 is sup 
pressed, since the device T at these particular 
timed intervals is adapted to be non-conductive, 
due to the fact that signal conditions are not 
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impressed on the input terminals 84 and 85 at 0 
these particular timed intervals, thus permitting 
the grid bias to control the device 9 so as to 
be inoperative. This same condition exists at 
the timed intervals when the devices R-4 and 
RT-S are rendered conductive. Therefore, the 
associated relays R-4 and R-5 remain inop 
erative during this said distributor cycle. 

It will now be seen that, when the last dis 
charge device RT-5 of the series is rendered 
conductive, provision is made to not only restore 
the electronic distributing means at the receiver 
to the normally inoperative state but that pro 
vision is also made to permit the conditioned 
and selected signaling channels to be effective 
for control purposes. 
One method of effecting these features is to 

provide for the energization of the relay R 
when the last device RT-5 in the series is ren 
dered conductive. In accordance with this pro 
vision the pick-up coll of the said relay is 
adapted to be energized at this time by means of 
the circuit established from the positive terminal 
of the power supply D to the common conductor 
l, pick-up coll , anode and cathode of 
the device RT-5 to the negative terminal of the 
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O 
said power supply, thus energizing the said pick 
up coil and effecting operation of the relay R-6. 
A holding circuit is immediately established for 
this relay and can be traced from the positive 
terminal of the power supply C through the nor 
mally closed contacts R-fa, contacts R-6a 
now closed, holding coil 26 of the relay R-6 to 
the negative terminal of the said power Supply, 
thus maintaining the said relay operated until 
the contacts R-Ta are opened. Immediately 
upon operation of the relay R-6, the holding 
circuit for the relay R-O is adapted to be broken 
due to the opening of the contacts R-6c as 
sociated with the relay R-6. Deenergization of 
the relay R-O causes the contacts R-Ob to be 
closed, thereby permitting the system condition 
ing signal which is initiated upon completion of 
the cycle of operation of the transmitting elec 
tronic distributing means to be effective to again 
render the device 97 to be conductive and per 
mitting the current in the anode circuit thereof 
to flow through the primary of the transformer 
TT - similarly as described hereinbefore. Thus, 
the receiving electronic distributing means is 
maintained in an inoperative state until Subse 
quent cessation of the current flow through the 
primary winding of the transformer TT-f, which 
as now understood is effective to generate the 
progressive operation of the electronic distribut 
ing means. The receiving distributing means 
is now conditioned for the reception and segrega 
tion of Subsequent character signals. 
At the same time that the relay R-O is de 

energized a circuit is established through the con 
tacts R-6b to effect energization of the selected 
control means of the group M-1 to M-6, Since 
relay R-3 is the only relay operated during 
the operation of the receiving distributing means 
in the example chosen, the control means M-3 
is the Only one energized by means of the closed 
contacts R-3b. It is understood that, when 
ever different combinations of the control means 
are selected and conditioned for energization due 
to the operation of the associated control contacts 
R-ff b to R-5b, the selected control means are 
adapted to be energized simultaneously for con 
trol purposes upon closure of the contacts R-6b. 

It was mentioned hereinabove that the con 
trol means M-1 to M-5 may be associated with 
individual signal receiving devices Or may be as 
sociated with a common signal receiving device 
similar to the apparatus referred to and dis 
closed in U. S. Patent No. 1,128,422 and the co 
pending application Serial No. 113,799. Upon 
closure of the said contacts R-6b effecting en 
ergization of the selected signal control means, 
a circuit is established through the said con 
tacts to the coil of relay R-17 to energize this 
relay. The time interval required to sufficiently 
energize this relay SO as to be operated to Open 
the associated contacts R-7a is such that the 
operation thereof is not effected until sufficient 
time has transpired upon closure of the contacts 
R-6b to effect energization of the selected con 
trol means of the group M- to M-5. Upon 
operation of the relay R-7, contacts R-la are 
opened to break the holding circuit to relays 
R-3 and R-f6, thus restoring the said control 
relays to the normally deemergized condition as 
shown in Fig. 4. Upon deemergization of the re 
lay R-6, current supply is disconnected from 
the coil of relay R-7 due to the opening of 
contacts R-6b, thus causing relay R-7 to be 
deenergized thereby permitting the associated 
contacts R-la to be closed and thus condition 
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ing the control circuit arrangement just described 
for further signaling channel selection purposes 
upon receipt of the subsequent character signals. 
Thus, it has been shown that by means of the 

electronic distributing means and upon receipt 
of the timed signal conditions that signaling 
channels are selected in accordance with the con 
trol signals, and that the selected signaling chan 
nels are conditioned for control purposes, in a 
manner so that upon completion of the distribut 
ing or transmission cycle the said selected chan 
nels are energized thereby effecting control over 
the associated control means such as the magnets 
M- to M-5 indicated in Fig. 4. It has also 
been shown that immediately upon exercising 
this control over one said control means that 
the electronic distributing means and selecting 
signaling channels are restored to the normal 
inoperative condition or state as shown in the 
figure for further reception of the selecting sig 
naling conditions. 
While there has been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a single modifica 
tion it will be understood that various omissions 
and substitutions and changes in the form and 
details of the device illustrated and in its opera 
tion may be made by those skilled in the art 
without departing from the spirit of the inven 
tion. It is the intention, therefore, to be limited 
Only as indicated by the scope of the following 
claims. 
What is claimed is: 
1. An electronic signal distributor of the start 

stop type comprising a series of normally non 
conductive electron discharge devices having 
means electrically associated therewith for ren 
dering the devices conductive Successively and 
having means for rendering all the devices of the 
series conductive for equal and at exclusive timed 
intervals, an auxiliary electron discharge device 
having means for rendering the auxiliary device 
normally conductive, means controlled by the 
auxiliary device whenever conductive for main 
taining the said series of devices non-conductive, 
and means controlled by the last device of the 
series, upon operation thereof, for conditioning 
the said auxiliary device for restoring the said 
series of devices to the normal conductive COn 
dition. 

2. A start-stop electronic signal distributor 
comprising a series of normally non-conductive 
electron discharge devices having input and out 
put circuits, means for inductively connecting the 
output circuit of the preceding device to the in 
put circuit of the succeeding device, said means 
including delay means for rendering all the de 
vices of the series conductive successively for 
equal and at exclusive timed intervals, an aux 
iliary electron discharge device for normally 
maintaining the said series of devices non-con 
ductive, and means controlled by the last device 
of the series, upon operation thereof, for con 
trolling the said auxiliary device for restoring 
the said series of devices to their normal non 
conductive condition. . 

3. A start-stop signal distributor comprising 
a series of normally non-conductive control 
channels, each channel including electric dis 
charge means, means for rendering each channel 
and its discharge means conductive progressively 
for equal and at exclusive timed intervals, an 
additional control channel having electric dis 
charge means and means for rendering the last 
mentioned channel and its discharge means nor 
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mally conductive, means controlled by the nor 
mally conductive control channel for normally 
maintaining the remaining control channels non 
conductive, and means controlled by the last 
channel in the said series, upon operation there 
of, for controlling the said additional Control 
channel for restoring the said series of channels 
to their normal non-conductive condition. 

4. An electronic start-stop signal distributor 
comprising a series of electron discharge devices 
having input and output circuits, means for in 
ductively connecting the output circuit of the 
preceding device to the input circuit of the stic 
ceeding device, said means including means for 

11. 
rendering the devices conductive progressively for 
equal and at exclusive timed intervals, means 
for rendering each device of the series non-con 
ductive after being conductive for the said timed 
intervals, an auxiliary electron discharge device 
for controlling the conductivity of the said series 
of devices, and means for controlling the aux 
iliary device upon operation of the last men 
tioned device of the series including means for 
rendering the auxiliary tube effective for restor 
ing the series of devices to the normal non-con 
ductive condition. 

CLYDE J. F.TCH. 
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