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My present invention relates to secret station 
to-station communication systems, of the general 
type disclosed in my copending applications Serial 
No. 443,898, filed May 21, 1942, and Serial No. 
504,679, filed October 2, 1943, wherein the signal 
originating at one station is used to Scramble the 
signal transmitted from the other station. In the 
system of application Serial No. 504,679, inter 
nodulation is effected by simultaneously keying 
the equipment at the two stations. A monotone 
of the same frequency is injected in Such phase 
relationship that there is no change in amplitude 
when the keys at both stations are simultaneously 
depressed but only a change of phase. The pres 
ent system differs from the system above briefly 
described and from the System of application 
Serial No. 443,898 in that when the keys at the 
two stations are simultaneously depressed no sig 
nal is transmitted from one station to the other. 
In the present system the signal energy from One 
transmitter serves to reverSe the background con 
ditions for the other. Thus during a period of 
silence a telegraphic Symbol may be transmitted 
while during the subsequent period, which may 
be a millisecond, Several Seconds Or even a minute, 
the appearance of a signal night mean that no 
character at all was being Sent but that an alter 
nate type of background was being used. 
For an understanding of the present invention 

reference may be had to the accompanying dra W 
ings, of Which 

Fig. 1 is a simplified block diagram of equip 
ment at two communicating stations for opera 
tion of the new system; 

Fig. 2 is a circuit diagram of the complete 
equipment Suitable for use at each Station, and 
representing the preferred embodiment of the 
invention; and 

Fig. 3 is a graph explanatory of the relation 
between charging potential and gate output in 
the various netWorks of Fig. 2. 
The new system and its operation Will first be 

described by reference to the simple diagram of 
Fig. 1. As shown in Fig. 1, the essential equip 
ment at station. A comprises a receiving gate 2a, 
detector 4a, transmitting gate 6a, a delay system 
8a, and a key fed for introduction of the signal, 
the output from those various instrumentalities 
being delivered in the directions indicated by the 
respective arrows. Station B is provided with 
similar equipment, namely, receiving gate 2b, a 
detector 4b, a transmitting gate 6b, a delay sys 
tem 8b, and a key fob. Each “gate' has two 
input terminals and one output terminal. Its 
function is to pass a signal when activated by , 
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either of two sources but not when activated by 
both sources simultaneously. Thus when key Oa. 
is depressed and if there is no output from the 
detector 4a, transmitting gate 6a will operate to 
pass a signal, but if the input terminals of gate 
6a are simultaneously activated from the signal 
Source by the key foa and from the detector 4a, 
no signal is passed by the gate. Conversely, if 
key | 6a is not depressed but a signal is impressed 
upon gate 6a from detector 4a, the gate passes 
the signal. The same is true of transmitting gate 
6b and of receiving gates 2a and 2b. These gates 
are varieties of electronic SWitches and will be 
more fully described hereinafter in connection 
With Fig. 2. The equipment at each station will 
include also, of course, the necessary radio fre 
quency apparatus for the transmission and radia 
tion of the signal passed by the transmitting gate 
and for reception and demodulation of the energy 
radiated from the other station before delivery 
Of the Signal to the receiving gate. These ele 
ments of the System have been omitted from 
Fig. 1 for simplicity but are included in the circuit 
drawing of Fig. 2. . 
In Operation of the System of Fig. 1, if key Oa. 

is depreSSed, transmitting gate 6a is activated and 
a signal is sent to station B, where, after recep 
tion and demodulation, receiving gate 2b is acti 
Wated and passes the signal on to detector 40. 
In the output of detector 4b the signal is avail 
able as useful intelligence and is also used to 
actuate transmitting gate 6b which causes the 
signal to be returned to station. A for application 
to one input terminal of receiving gate 2a. At 
the same time that the depression of key - Oa. 
Started the signal on its way to station B and 
back to Station A, it also started a similar signal, 
a pulse of exactly the same time duration, through . 
the local delay system 8a. Delay system 8a, as 
more fully, described in connection with Fig. 2, 
is constructed to simulate the time characteristics 
of the equipment at station B and of the inter 
Vening Space. Thus the returning signal arrives 
at one of the input terminals of receiving gate 
2a simultaneously with the arrival at the other 
input terminal of a similar signal locally retained 
by and delivered through the delay system 8a and 
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hence both input terminals of the gate 2a being 
activated, no signalis passed to detector 4a. Sim 
ilarly, When key (b. Only is depressed, the signal 
is passed by transmitting gate 6b, radiated from : 
station B, received at station A, passed by receiv 
ing gate 2a, detected at station A, passed by 
transmitting gate 6a, transmitted back to station 
B and blocked at receiving gate 2b by the dupli 

  





2,404,356 
5 

of gates and filters will now be described. The 
first gate includes a pair of tubes 48 and 49 hav 
ing their anodes connected in parallel through a 
load impedance 50 to a source of positive poten 
tial and their cathodes connected to ground 
through adjustable resistors 5 and 52. The 
outer grids of tubes 48 and 49 are connected for 
excitation to the transformer 36. The inner grid 
of tube 48 is connected through network 40 and 
resistor a with key ft. While the inner grid of 
tube 49 is grounded. Thus When key to is up, 
both inner grids are at ground potential and the 
gate comprising tubes A8 and A9 does not paSS 
energy, but when key ?o is depressed, tube 8 is 
blocked by the application of negative voltages 
to its cathode, the gate becomes unbalanced and 
a signal appears across impedance 50. This sig 
nal is fed through a delay filter 54 designed and 
adjusted to Simulate the delay Occasioned by 
transmission of the Signal through the Space 
from One Station to the Other. From the fitter 
54, the signal is fed through a rectifier network 
having time characteristics Simulating those of 
detector 4 at the other Station. Output from 
rectifier 56 unbalances a second gate of the delay 
System 8 comprising the tubes 57 and 58 causing 
the signal to appear acroSS a load impedance 6 
and to be fed to a second delay filter 62. Filter 
62, like filter 54, is designed to simulate the delay 
occasioned by transmission of the signal through 
space from One station to the other. Finally, the 
output from filter 62 is applied to a rectifier 64 
having time characteristics similar to rectifier f4 
of the same station. The rectified potential 
across the network 66 in the output of rectifier 
64 is applied to the inner grid of tube is of re 
ceiving gate 2. 
When two stations are each equipped with the 

instrumentalities of Fig. 2 and when the various 
networks thereof are properly adjusted, the sys 
tem. Will operate as previously described in con 
nection. With Fig. 1. In order to insure that the 
Concurrent depression of the keys at the two sta 
tions causes an absence of signalling between the 
Stations, precise timing is essential, that is the 
charge rates and also the discharge rates of all 
important time delay netWorks must be identical, 
This is due to the fact that the depression of a 
key While the System is quiescent calls for the 
charging of all the cascade networks and the 
concurrent and Synchronous charging of similar 
networks in the delay system 8, while when the 
System is operative due to the depression of one 
key, the Subsequent depression of the key at the 
other station serves to discharge all the signal 
channel netWorks while matching this action 
timewise with a charging procedure in the local 
delay System 8. This requirement explains the 
Special form of rectifier units used in the system. 
The series resistors, such as resistor 6 in unit 4, 
retards the charging rate for the Shunt condenser 
in the Output netWork of the rectifier so that the 
same amount of time will be required for charg 
ing as for discharging. It should be noted that 
when the exciting input voltage of a rectifier unit 
disappears, the rectilinear character of the diode 
of the rectifier serves to isolate the output net 
Work from the rest of the System. So that its dis 
charge rate is for the most part a function of its 
Own ConstantS. 

Since the gates are voltage operated devices, 
any consideration of the time delay involved in 
Operating them must also consider the magnitude 
of the various negative charging potentials and 
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6 
network condensers become charged at maximum. 
In Fig. 3 the relation between charging potential 
and gate output is graphically represented. If 
the maximum negative charging potential for the 
inner grid of one of the tubes of a gate is repre 
Sented by E1. On Fig. 3, then from the graph it 
is apparent that the gate output Will reach its 
maximum prior to complete charging of the gate 
grid and that minor variations in the charging 
potential Will have no effect upon the gate out 
put. On the other hand, With a maximum charg 
ing potential represented by the line E3, the gate 
output Will not reach its maximum value and 
Variations in the charging potential result in 
Variations in gate output. In order for the sys 
tem as a whole to operate as hereinbefore de 
Scribed, it is thus necessary to correlate the mag 
nitudes of the resistors and condensers of the 
Various netWorks and the charging potential, such 
as E1, E2 or E3, So as to insure equal time delays 
during charging and discharging of the grids of 
the Various gates. - 
The invention has now been described in con 

nection. With one specific embodiment thereof. 
Obviously the invention as diagrammatically ill 
lustrated in Fig. 1 could be embodied in equip 
ment differing from that specifically illustrated 
in Fig. 2, and various changes in the circuits of 
Fig. 2 will occur to those skilled in the art. For 
example, although the blocking of a gate tube 
has been shown and described as being effected 
by the application of a negative voltage to the 
inner grid of the tube, the tube could be blocked 
by other means, as for example by grounding of 
the Outer grid. Although the particular half 
Wave rectifier circuits with their accompanying 
time delay element heretofore described are pref 
erably employed in the system, full wave recti 
fiers involving substantial reduction in time delay 
could be employed if desired. Other alternatives 
Within the Spirit of the invention as defined in 
the appended claims will occur to those skilled 
in the art. 

I claim: ? - * ?- -- 

1. A secret station-to-station signaling system 
Comprising in combination a receiving “gate' and 
a transmitting gate at each station, each of said 
"gates' having two input terminals and each 
adapted to pass energy when activated at either 
One of Said terminals and to block the passage 
of energy when activated at neither of the input 
terminals or at both simultaneously, key means 
at each station connected to one of said input 
terminals of each of said gates for activation 
thereof, means interposed between said key 
means and the terminal of said receiving gate 
for introducing a time delay between operation 
of the key means and activation of the terminal 
of the receiving gate, a detector connected-be 
tween said receiving gate and the other input 
terminal of said transmitting gate, and means 
at each station for transmitting energy passed 
by the transmitting gate to the other station for 
actuation of the other input terminal of the 
receiving gate at that station whereby the de 
tector at each station can be made to respond 
Only to signals initiated by the key means at 
the distant station. · · 

2. A station-to-station secret signaling system 
comprising interconnected receiving and trans 
mitting means at each station, signal introduc 
ing means at each station, detecting means at 
each station interposed between said receiving 
and transmitting means, means at each station 

therefore the absolute value to which any of the 73 for creating a delayed replica of the locally in 
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troduced signal, means for suppressing the trans 
mission of a signal when the signal introducing 
means and the detecting means are simultane 
ously operated, and means jointly controlled by 
said means for creating a delayed replica of the 
local signal and by said receiving means for 
Suppressing operation of the detecting means 
When the energy passed by Said receiving means 
results from the retransmission from the other 
station of the signal previously introduced at the 
Same station whereby no signal is transmitted 
from one station to the other during simultane 
ous operation of the signal introducing means 
at both stations. 

3. The Secret Signaling System according to 
claim 2 wherein said means for suppressing the 
transmission of a signal when the Signal intro 
ducing means and the detecting means are simul 
taneously operated comprises a pair of tubes each 
having a cathode, an anode and at least two 
grids, a center grounded resistor coninected be 
tween said cathodes, an output circuit connected 
to said transmitting means and to Which the 
anodes of said tubes are parallel connected, a 
Source of energy connected to one grid of each 
tube for applying alternating voltages thereto in 
opposite phase, a second grid of One tube being 
connected to said signal introducing means and 
a second grid of the other tube being connected 
to said detecting means whereby the application 
of negative Voltage to the Second grid of One tube 
only resulting either from the operation of the 
signal introducing means or of the detecting 
means blocks one tube, upsets the balance of 
the tubes and permits passage of energy to the 
transmitting means, whereas simultaneous ap 
plication of negative voltage to the second grids 
of both tubes blocks both tubes and Suppresses 
the passage of energy to the transmitting means. 

4. The Secret signaling System according to 
claim 2 wherein each of said receiving means 
includes a rectifier circuit and wherein each of 
said means for creating a delayed replica of the 
signal includes a circuit simulating the time 
constants of the rectifier circuit at the Same sta 
tion, a circuit simulating the time constants of 
the rectifier circuit at the other station, and cir 
cuits simulating the time constants of the Space 
intervening between the stations, each of Said 
circuits having charging periods equal to their 
discharging periods. 

5. In a Secret Station-to-Station Signaling Sys 
tem, an electronic switch having two input ter 
minals and One output terminal and arranged 
to pass energy when a negative voltage is in 
pressed on either input terminal and to be 
blocked when negative Voltage is impressed on 
neither or both input terminals, a source of 
negative voltage, a network between said source 
and one of Said input terminals and key means 
between Said source and said network, said net 
work having equal charging and discharging 
periods, a detecting circuit connected to said 
other input terminal, and transmitting means 
connected to the output terminal of said elec 
tronic Switch for transmission of a signal when 
Said key is operated and the detecting circuit 
is not energized or When said key is in open cir 
cuit position and the detecting circuit is passing 
energy. 
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6. The signaling System according to claim 2 

wherein said receiving means includes a rectifier 
circuit comprising a diode, an input circuit con 
nected to the cathode of said diode comprising 
a Conden ser and resistor connected in series and 
a resistor having one end connected to said con 
den Ser and to said first resistor and its other end 
connected to a source of low positive potential 
and an output circuit connected to the anode 
of Said diode comprising a resistor and a con 
den Ser COnnected in parallel, the various resistors 
and condensers being so proportioned that the 
time rate of charging of Said output network, 
upon application of energy to the condenser in 
the input circuit equals the time rate of dis 
charge of the output network upon cessation of 
the application of energy to the input condenser. 

7. In a Secret station-to-station signaling sys 
ten equipment at each station comprising re 
ceiving means, an electronic switch, a detector, 
a Second electronic Switch and transmitting 
means all connected in a chain in the given order, 
key operated means connected to both of said 
electronic Switches, and a delay circuit interposed 
between Said key operated means and the first 
mentioned switch, said first mentioned switch 
operating to pass energy to said detector only 
when activated either by said key means through 
Said delay circuit or by said receiving means and 
Said Second mentioned switch operating to pass 
energy to Said transmitting means only when 
activated either by said key means or by said 
detector. - 

8. Station equipment in a secret signaling sys 
ten according to claim 7 wherein said delay cir 
cuit of One station includes networks simulating 
the time constants of the chain of the other sta 
tion, of the intervening space between stations 
and of the receiving means at the same station 
Whereby energy passed by said second switch as 
a result of Operation of said key means, trans 
mitted to the other station, passed through the 
equipment at the other station, retransmitted 
back to the first station and received by the re 
ceiving means at the first station arrives at said 
first mentioned switch simultaneously with energy 
passed by Said delay circuit as a result of the 
Same Operation of the key means. 

9. The method of secret signaling between two 
Stations which comprises blocking the transmis 
Sion of a signal between stations during such 
periods as keys are simultaneously depressed at 
both stations and during such periods detecting 
at One station the signal at the other station by 
reference to the signal at the same station. 

10. The method of secret signaling between 
two stations which comprises passing modulating 
energy to a transmitter at one station for trans 
mission to the other station upon operation of 
the key at the same station, detecting the modu 
lation at the other station and passing modulat 
ing energy to the transmitter at the other station 
in response to Such detection for retransmission 
to the first station, blocking detection of such 
modulation at the first station by energy con 
trolled by operation of the key and delayed at the 
first station, while blocking transmission of mod 
ulating energy to the transmitter of a station 
during concurrent detection and key operation of 
the same station. 

CARL, EDWARD ATKINS. 

  


