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The present invention relates to secret tele 
communications and more particularly to the 
method of concealing a message signal by a code 
or distorting signal and thereafter restoring the 
message signal at a point of reception. 
One object of the present invention is to pro 

vide an improved system for secret communica 
tion. . 

Another object is to provide an improved meth 
od of transmitting information secretly. 
Another object is to provide an improved meth 

od of transmitting and receiving a coded signal 
Another object is to provide a novel 

generating and varying a code wave. 
. A further object is to provide a novel means of 
synchronizing a receiving system with a trans 
mitting system so that'a coded message can be 
made intelligible. ' 

Further objects will hereinafter appear. 
The present invention is directed to that class 

of communication wherein the communication 
signal S is modi?ed by the code signal K to pro 
duce an unintelligible coded signal before trans 
mission.‘ At the receiving station a similar code 
wave is used to restore the unintelligible signal to 
its original form. It is di?icult or impossible for 
the transmitted signal to be made intelligible ex 
cept by using the proper code wave; In accord 
ance with the preferred form of the invention, 

I the code signal K is produced by means of a mul 
tivibrator generating narrow pulses at a ?xed fre 
quency and operating in combination with a de 
lay network which is excited, for example, by one 
hundred pulses per second to generate the code 

. wave K. 

In one system of this class, the coded wave is 
an audio-frequency wave having instantaneous 
ordinates which are proportional to the products 
of the signal wave S and the code wave K. This 
coded wave will be designated SK. 
At the receiver, the signal S is obtained by 

multiplying the received signal SK by the recip 
rocal of the code signal, i. e., SK X 1/K=S. The 
source of the K wave at the receiver is of the 
same type as the source for the transmitter in 
cluding the multivibrator and delay network, but 

- the receiver utilizes in addition a circuit to pro 
duce the reciprocal of the signal K_, namely, the 
decoding signal 1/K. When this decoding signal 
l/K is multiplied by the received signal SK, the 

means of 
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original signal S is obtained. An essential re- ' 
quirement for decoding is' that the two sources of 
the code waves K and l/K be synchronized with 
trigger accuracy, as otherwise, the message can 
not be effectively reproduced. ' . 

2 
In the accompanying drawings, Fig. 1 is avcir 

cuit diagram of one form of code Wave producer; 
Fig. 2 is a block diagram of a transmitting sys 
tem embodying one form of the invention; Fig. 3 
is a block diagram of a' receiving system operating 
in conjunction with the system of Fig. 2; Fig. 4 
is a group of graphs that are referred to in ex 
plaining the production of the code wave; Fig. 5 
represents a detail of the brush holder which 
forms one part of the switch mechanism; Fig. 6 
represents a detail of one of the control discs 
forming the other part of the switch mechanism; 
Fig. 7 is a circuit diagram of a reciprocal circuit 
that may be employed in the system of Fig. 3; 
Fig. 8 is a block diagram of a form of multiplier 
that may be employed in the systems of Figs. 2' 
and 3; Fig. 9 is a graph which is referred to in 
explaining the invention; and Fig. 10 is a circuitv 
diagram of the multiplier of Fig. 8. 
Referring to Fig. 1 of the drawings, one form 

of network is shown as a source of the code wave . 
K and as this is common to both the transmitting 
circuit and the receiving circuit. it will be under 
stood as forming a part of that portion of the 
respective block diagrams designated “source of 
K” in each instance. The network is fed by a 
multivibrator MV of any well-known type sup 
plying narrow repeating pulses at a ?xed fre-. 
quency to the input as shown by wave a in group 
of Fig. 4. 
contains eighty sections of series inductance II 
and shunt condensers IZ. For purposes of illus 
tration, a fragmentary portion of the network 
is shown as all that is necessary for a clear un- - 
derstanding thereof. In view of the number of 
sections, it has been found advisable to insert a 
repeater and an equalizer at sixteen-section in 
tervals to make up for attenuation along the net 
work. As these devices are well'known, it is be 
lieved unnecessary to complicate the drawings 
and description with showing and explanation 
of them. ' 

Adjustable taps in the form of single-pole dou 
ble throw switches l3 are included in the respeo~ 
tive circuit branches of'the inductances II and 
condensers it‘. As the switches l3 change from 
one position to another, either singly or in groups 
in a predetermined manner, the polarity at any 
tap it is either positive or negative and hence the 
voltage at the output P consists of the algebraic 
sums of the voltages along the network depend 
ing upon the switch positions. The common 

. leads from ‘the several taps are connected through 

55 
suitable bu?er resistances I 5 to the output P. In 
Fig. 1 the switches l3 are diagrammatically shown 

In the preferred form, the network ' 
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but the preferred details of construction and as 
sembly will be disclosed hereinafter. 
For selectively operating the switches i3 to ob 

tain the required succession of pulses along the 
‘ network, a preferred form of control is shown 
in the fragmentary views, Figs. 5 and 6, wherein 
a contactor disc [6 is mounted upon a tubular 
shaft l1 and keyed thereto, in this instance, by a 
diametrically disposed two-section telescoping ‘pin 
it normallyexpanded by an intermediate com 
pression spring 20 to project at’ opposite sides and 
enter a pair of notches 2i providedin the-inner 
face of the disc Hi. In effect, the pin it and the 
notches 2| comprise a detent. _ - 

concentrically arranged about the axis of the 
disc are three series of side face contactors 22, 
23 and 24, preferably in the form of silver seg 
ments insulated from each other and of three 
types located in irregular order of varying radial 
dimensions, but all having a portion in the same 
circular path. > Thus, contactors 22 de?ne neu 
tral positions of the switches, contactors 23 de 
fine positive positions of the switches, and con— 
tactors 24 represent negative positions of the 
switches. As shown, the inner edges of the con 
tactors 23 aline circumferentially with the inner 
edges of the contactors 22, but the radial length 
of such contactors is approximately twice that of 
the contactor 22. On the other hand, the outer 
edges of the contactors 24 aline circumferen 
tially with the outer edges of the contactors 22, 
but the radial length of such contactors 24 is also 
approximately twice that of the contactor 22. 

' Hence, in the rotation of the disc the contactors 
22 are arranged to wipe successively one series 

' of brushes 25; the contactors 23 successively wipe 
the series of brushes 25, and a second series of 
brushes 26 in pairs, one brush from each series 

10 

15 

20 

25 

30 

35 

simultaneously; and the contactors 24 succes- ‘ 
sively wipe the series of brushes 2! and a third 
series of brushes 21 in pairs, one brush from each 
series simultaneously. ' 
By referring to Fig. 5 it will be seen that each 

series has five brushes arranged in sets of three 
on such an arc as to be wiped by the contactors 
on the contactor disc ii. The sets are mounted 

40 

upon an insulating plate 28, which in assembled . 
condition is in close proximity to the contactor 
side, of the disc I. in order that the respective 
contactors can contact with and bridge any pair 
of brushes to be selected to close a predetermined 
circuit for pulse transmission. Thus,‘ it will be 
seen that each set of three brushes functions as 
a single-pole double-throw switch which is open, 
positive or negative, depending upon which con 
tactor is against the brushes. Each of these 
switches controls two taps l4 on th delay network 
through two buffer resistances 30. In Fig. 1, 
which is a simpli?ed diagram, only one bufl'er re 
sistor is shown to avoid complication. Prefer 
abLv, the order of theconnection between the 
consecutive taps and the switches is irregular. 
While but one disc l8 and its associated switch 

plate 28 are shown, it is to‘ be understood that 
the shaft 11, in the unit here under considera 
tion, mounts a total of eight discs so that this 
unit has forty switches it. Since each disc 18 
can be turned relative to the shaft and held in 
any selected position by the detent, it is there 
fore possible to set manually each disc to its 
proper relative position in setting up a code. 
When so set, the shaft l1 can be turned step by 
step to new positions to produce new code waves. 
In the present instance, the disc is turned in in 
crements of 1/200 of a revolution at intervals of 

66 

60 than the original amplitudes shown by the dotted» 

one and one-half seconds, so that the cycle will 
therefore begin to repeat every five minutes. A 
few taps are changed by each step, and a complete 
change occurs'in ten steps, thus making twenty 
complete changes in the ?ve minute cycle. By 
initially turning the shaft l‘l manually, the posi- - 
tion of this rotary switch is brought into phase 
with the other rotary switch, it being understood 
as heretofore pointed out, that the receiving unit 
embodies one such-switch and the sending unit 
another such switch. The shaft I‘! may be'driven 
by any suitable step-by-step mechanism such, 
for example, as a solenoid ratchet unit wherein 
the solenoid is energized by a contact-making 
clock at intervals of one and one-half seconds. 
From the foregoing, it will be seen that con 

joint action of the multivibrator MV and the de 
lay network iO serves as the source of the code 
wave K, whether in the sending unit or in the 
receiving unit. Fig. 4 illustrates the pulse fre 
quency and how the code wave K is produced 
by combining with different changeable polarities 
the outputs from the taps along the delay net 
work. Thus, the wave a is the repeating pulse 
supplied to the input of the delay network and 
has a frequency such that immediately after a 
pulse has reached the far end of the network, an 
other pulse is fed into the near end. Thus, the 
voltages at tap points a, b, c, d, etc., are like a 
except delayed various amounts in time as shown 
at b, c, d, Fig. 4. Wave it illustrates various 
pulses which would combine to form a wave such 
as i having a variety of widths of lobes. Thus, a 
variety of complex waves are producedv having a 
repetition rate, in this instance, of one hundred 
times per second by the various switch settings 
described. Actually, the multi-vibrator MV tends 
to produce a very narrow repeating pulse, as 
shown at 1', instead of the smooth wide pulse 
shown at 0. However, the multivibrator shock 
excites the ?rst section of the network to pro 
duce an oscillatory voltage wave as shown at 1. 
As the pulse progresses along the network, the 
phase distortion of the network (which is very 
pronounced shortly ‘below cut-off frequency) 
causes the pulse to have an extended oscillatory 
“tail" as shown by the wave m. The voltage at 
the. output of the network, that is point P, is the 
sum of many components which are, themselves, 
quite complex in shape, and may have lobes with 
a large variety of amplitude, as well as widths as 
shown by wave n. While this wave n might serve 
as the code wave K, except it would have peak 
amplitudes far in excess of its average amplitude, 
the average utilization of the available trans 
mitter power would be very low. Therefore, it is 
desirable, in order to improve the power e?l 
ciency of speech transmission, to limit the high 
peaks of wave n to amplitudes considerably lower 

peaks. This is accomplished by a suitable limiter 
so that the limiting action is gradual to retain 
some amplification in the code wave K. It is 
preferable to employ a small shunt condenser 
after the limiter to “smooth over" the. discon 
tinuities in the wave caused by limiting. 
For coding and transmitting the me sig 

- nal v8, reference is bad to Fig. 2 wherein the in 
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vention is applied to‘ a radio apparatus wherein 
a microphone 3| and amplifier 82 are shown ap 
plying the message signal to a multiplier unit 38,. 
which last may be of various forms, such as 

. shown in applicant's co-pending application Se 
rial No. 458,578, filed August 29, 1942, or as shown 

15 in the co-pending application of Frank P. Wip?, 
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SerialNo. 484,303, ?led April 23, 1943. This lat 
‘ ter disclosure is the preferred form of multiplier 
and will be hereinafter described in detail. The 
code signal K produced as already described is 
applied to the multiplier unit 33, simultaneously 
with the message signal S and the output SK, 
and the 100 cycle signal is applied to a radio 
transmitter 36, or to a' wire line, if preferred. 
The transmitted signal SK may be made to hear 
so slight a resemblance to either the message 
signal S or the code signal K that neither one 
of these signals can be determined by unau 
thorized persons. The coded wave SK has neither 
the same shapes, frequencies or amplitudes as 
the original waves. - 

For receiving and decoding the signal SK, ref 
' erence is had to Fig. 3, wherein the scrambled 
signal is picked up by a suitably tuned radio re 
ceiver 35 and applied to a multiplier unit 36, 
which is, preferably, a duplicate of the multiplier 
unit 33. The multiplier unit 36 is also supplied 
with the decoding signal l/K produced by the 
“source of K” 3? having its output K applied 
to a reciprocal circuit 38 having its output con 
nected to the multiplier unit 36. The preferred 
reciprocal circuit is shown in the co-pending ap 
plication of RCL 130 above mentioned. 
In order that the decoding of the scrambled 

signal be made with the accuracy necessary for 
intelligent understanding of the transmitted mes 
sage, it is important that the two sources of K, 
(respectively at the transmitter and the receiver) 
be synchronized with considerable precision._ One 
form of such synchronization is shown in Figs. 
2 and 3. wherein the source of K at the trans 
mitter is energized by a 100-cycle sine-wave oscil-v 
lator at, which also has an output to a mixer 5| 
located in the SK line. Between this mixer M 
and the multiplier unit 33, there is a IOO-cycle 
rejecting ?lter 38 serving to remove any 100 
cycle components of the SK signal which would 
otherwise interfere with the synchronizing of the 
receiver. Thus, the signal SK leaving the mixer~ 
6i, includes the IOU-cycle synchronizing signal 
for synchronization of the source of K at the 
receiver. When the signal Skis picked up by the 

16 

20 

25 

30 

35 

40 

45 

receiver 35, it is branched from the receiver out- ’ 
put to the multiplier unit 38, and to a IOU-cycle 
selector ?lter 42, which latter synchronizes the 
multivibrator MV in the “source of K” to sup 
ply the synchronized code signal to the reciprocal 
circuit 38, and thence to the multiplier unit 36 
where the received signal SK is decoded accord 
ing‘ to the equation SK (l/K) =8. The decoded 
vsignal S is then supplied to head phones 83 or a 
loud speaker, as the case may be. 

Fig. 7, shows by way of example, one circuit 
that may be employed to obtain the reciprocal 
wave l/K. The circuit is described and claimed 
in the Meneley application heretofore mentioned. 
The code wave K, which might have a shape 
as by the curve K in the ?gure, is applied to the 
reciprocal circuit 38 at point K. The resistor 44 
is of high enough resistance so that the driving 
source for the non-linear resistance unit 45 is 
of high impedance whereby there is only a slight 
variation in the current ?ow through unit 85. 
The unit 45 may consist of a pair of copper exide 
recti?ers 46 and 51 connected to conduct cur 
rent in opposite directions. 
The voltage appearing across the non-linear 

unit 45 is the voltage m having a slightly ?at 
tened wave form. This voltage is ampli?ed by a 
cathode-biased vacuum tube 48, which also re 
verses the polarity. 
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The rectangular wave n is produced at the grid 

of tube 53 by applying the output of the'tube d8 
through a blocking capacitor 54 and a high im 
pedance resistor 55 to a pair of diodes 5B and 
51 which are connected to conduct in opposite 
directions. A biasing voltage drop for opposing 
current ?ow through the diodes is produced across 
the resistor 60 by connecting a source of voltage 
(not shown) thereacross, aresistor 61 being in 
series with the voltage source. The condenser 54 
becomes charged so that each diode is e?ectively 
biased by half of the voltage drop across resis 
tor 60. The diodes 5B and 5'! become conducting 
on alternate lobes when the voltage swing ex 
ceeds the D.-C. bias voltage. The clipping ac 
tion is, therefore, equal for the positive and neg 
ative lobes of the wave. The rectangular wave n 
is ampli?ed and reversed in polarity by the tube 
53.’ The wave n and the ?attened wave m (both 
with polarity reversed) are mixed or added to 
gether in network oi’ resistor 50, El and 52 to 
produce the desired reciprocal wave l/K. 

If thewave m is ?attened correctly and if the 
waves m and 'n are added with the correct rela 
tive amplitudes by proper adjustment of mov 
able contact 62, the resulting signal will be sub 
stantially a true reciprocal of the wave K. The 
correct shaping of the ?attened wave m may be 
obtained by selecting a nonelinear resistor unit 
#55 having a suitable voltage-resistance charac-. 
teristic and by adjusting the value of the resis 
tor M. ' Diodes may be used instead of theoxide 
recti?ers 46 and d7. 
Since the above described reciprocal circuit is 

purely resistive whereby its operation is inde 
pendent of frequency, if it is adjusted to produce 
the reciprocal of an applied wave having one Wavev 
form it will then always produce the reciprocal of 
an applied wave regardless of its wave form. 
One of my preferred designs for the multiplier 

circuit .33 is illustrated in Figs. 8 and 10, and its 
mode of operation is illustrated in Fig. 9. The 
invention makes use of devices, designated Q1, 
Q2 and Q3, having a square law characteristic 
when used in a suitable circuit. Most such de 
vices have a characteristic curve of the type 
shown in Fig. 9, i. e., voltages more negative than 
Eco (cuto?) produce no output. Hence, they must 
be operated with a bias voltage Eb of such value 
that negative signal swings will remain on the 
characteristic curve. In Fig. 9, El and E0 are the 
corresponding abscissa and ordinate values, re 
spectively. at any point on the square-law curve. 
If a signal ea is applied to the input of a “squar 
ing circuit" Q3, the instantaneous input voltage 
will be equal to En+ea The instantaneous out 
put voltage will be given by ' 

where 

A = E1. -— E“ = the bias measured from cutoli 
O=A constant 

If the signal voltage e. consists of the sum of 
two voltage waves S and K as indicated in Fig. 8, 
the output voltage will be 

2SK is the desired term. The undesired terms 
are cancelled in the circuit of Fig. 8 by the use 
of two additional squaring devices Q1 and Q2 
which square the waves (A+S) and (A+K), re 
spectively. A~ polarity reverse 59 vis inserted in 
the output of Q3 so that cancellation, and not 
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additiomwill result. The various outputs which 
are supplied through resistors 52, I3 and 54 to a 
common point are added with the proper polar 
ity as indicated below: 

Sum output = ' Az ——2SK 

The term A2 is direct current and is dropped 
in the first resistor-capacitor coupled stage 101 
lowing the multiplier. 

Fig. 10 shows a circuit diagram corresponding 
to the block diagram of Fig. 8 in which vacuum 
tubes 63, it and 65 are utilized as the squaring 
circuits Q1, Q3 and Q2, respectively. These tubes 
must have plate current vs. grid voltage char 
acteristic that follows substantially a square law. 
Vacuum tubes of the types 6J5, 6SN‘7, 605, and 
other triodes have suitable characteristics. The 
plate resistors for such tubes should be kept 
small, not more than about 1000 ohms. 
The signals 8 and K are applied to the grids 

of tubes 63 and 65 through resistors 68 and 81, 
respectively. Both of the signals S and K are 
applied to the grid 0! tube 64 through resistors 
68 and 10, respectively. A suitable negative bias 
is applied to the grids of the tubes 63, 64 and‘ 
85 through grid resistors ‘II and 12. The resistors 
66, 61, 88, 10, ‘II and ‘I2 all have the same com 
paratively high resistance, such as between 0.1 
megohm and '1 megohm, so as not to load the 
comparatively low impedance driving source too 
much. However, .the resistance is not made so 
‘high as to permit excessive phase shift due to 
grid-cathode capacity. Since the pairs of re 
sistors 66--'H, 68-10, and 51-12 act as voltage 
dividers for the applied signals, the voltages ap 
plied to the grids of tubes 63, 64 and 85 will be 

ss+K 5 
5, 2 and 2 

respectively. ~ - ' 

The grid bias (-C) on tubes it, 04 and 65 
should be approximately an amount required to 

‘ cause the tube to operate about the middle of the 
straight portion oi the grid voltage vs. mutual' 

I conductance curve. For a GSN'I or 6.15 with 250 
voltslon the plate, this is about -14 volts. 
A vacuum tube 13 serves to reverse the polarity 

of the output of tube 64 and should have approx 
imateiy unity gain and very low distortion. The 
outputs of the tubes 03 and s5 and of the revers 
ing tube ‘I3 are added by supplying them to a com 
mon- iunction point 14 through the resistors ‘ll, 

of from 0.05 megohm to 0.1 megohm, for example. 
It everythingis properly adjusted, only the de 
sired product term —2SK and the D.-C. com 
ponent A’ appear at the junction. In practice 
it is necessary to adjust the system carefully tor 
minimum residual signal when either the signal 
8 or the signal K is removed. ' 7 

It will now be apparent that a novel means for 
producing a code wave has been devised, ‘by ‘un 
lizing an electrical delay network to delay a pulse 
wave to form a_ number or components, reversing 
the polarity of some of these components-‘and 
combining the various components to form. the 
predetermined code wave. 
cation this code wave is used to modify a message 
signal into an unintelligible coded signal and 
transmitted to a point 0! reception, At the re 

For secret communi-v 

10 

15 

20 

25 

30 

35 

8 
ception point a second code wave is produced, 
as a duplicate of the original code wave, which 
is then converted into its reciprocal wave and 
used to modify the received coded signal to re 
store the original message wave which is intelli 
gible. In the production of the second code wave 
it should be noted that it is important to ensure 
that this wave be in exact synchronization with 
the original 'wave. 
Having thus described by invention, I claim: 
1. The method of producing a code wave which 

is a function of the voltages produced at succes 
sive time intervals in an electrical delay net 
work, which comprises producing a series of 
pulses, applying said pulses to said network to 
derive delayed components, changing the polarity 
of at least some of said delayed components, and 
combining said delayed components and said de 

' layed components of different polarities to form 
a code wave. 

2. The method of producing a code wave which 
is a function of the voltages produced at succes 
sive time intervals in an electrical network, which 
comprises producing a series of pulses, applying 
said pulses to said network to derive delayed com 
ponents, and combining said components with 
various polarities to form a code wave. 

3. The method of producing a code wave which 
is the algebraic sum of the voltages produced at 
different points in an electrical network, which 
comprises creating a series of discrete electrical 
pulses, applying said pulses to said network to 
derive therefrom components at successive time 
intervals, and combining said components with 
'various polarities thereby to form said code wave. 

4. The method of producing a code wave which 
is a function of the voltages produced at succes 
sive time intervals in an electrical network, which 

' comprises producing a series of pulses, applying 
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. ‘It and 11. These resistors may have a resistance ' 
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said pulses to said network to derive delayed com 
ponents, combining said components with various 
polarities to form a code wave, and periodically 
changing said polarities in a prescribed irregular 
order to change said code wave. v 

5. The method of secret communication which 
comprises producing a message signal, producing 
a series of pulses, applying said pulses to an elec 

‘trical network to derive delayed components, 
changing the polarity of at least some of the de 
layed components, combining the delayed com 
ponents and the delayed components of different 
polarities to form a code wave, modifying the 
message signal with the code wave to obtain a 
coded signal, transmitting the coded signal to the 
point of reception, producing a second code wave 
at the point of reception which is substantially 
the reciprocal of the original code wave, and mod 
itying the received coded signal 'by the second 
code wave. ' 

6. The method of secret communication which ' 
comprises producing a message signal, producing 
a series of pulses, applying said pulses to an 
electrical network to derive delayed components, 
changing the polarity .of at least some of the de 
layed components, combining the delayed com 
ponents and the delayed components of di?erent 
polarities to'iorm a code wave, multiplying the 
message signal with the code wave to obtain a 
coded signal, transmitting the coded signal to the 
point ofreception. producing a second code wave 
at the point of reception which is substantially 
,the reciprocal of the original code wave. and 
multiplying the received coded signal by the sec 
ond code wave. ' 

7. The method 0! secret communication. which _ 
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comprises producing a message signal, producing 
a series of pulses, applying said pulses to an elec 
trical network to derive delayed components, 
changing the polarity of at least some of the de 
layed components, combining the delayed com 
ponents and the delayed components of differ 
ent polarities to form a code wave, modifying 
the message signal with the code wave to obtain 
a coded signal, transmitting the coded signal to 
the point of reception, producing a second code 
wave at the point of reception which is substan 
tially the reciprocal of the original code wave, 
synchronizing the second code wave with the 
original code wave, and modifying the coded sig 
nal by the second code Wave to render the mes 
sage signal intelligible. 

8. The method of secret communication, which 
comprises producing a message signal, producing 
a series of pulses, applying said pulses to an elec 
trical network to derive delayed components, 
changing the polarity of at least some of the de 
layed components, combining the delayed com 
ponents and the delayed components of diiTer 
ent polarities to'form a code wave, multiplying 
the message signal with the code wave to obtain 
a coded signal, transmitting the coded signal to 
the point of reception, producing a second code 
wave at the point of reception which is substan 
tially the reciprocal of the original code Wave, 
synchronizing the second code wave with the 
original code wave, and multiplying the coded 
signal by the second code wave to render the mes 
sage signal intelligible. 

9. The method of secret communication which 
comprises producing a message signal, produc 
ing a. series of pulses, applying said pulses to an 
electric delay network whereby pulse waves hav~ 
ing different delays are produced at the junction 
points in said network, mixing certain of the 
pulse waves at said points to form an irregular 
code wave, altering the message signal by the code 
wave to form an unintelligible coded wave, trans 
mitting the coded Wave to a receiving station, pro 
ducing a second code wave at the receiving sta 
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10 
tion which is a function of said ?rst mentioned 
code wave, altering said coded wave by said sec~ 
0nd code wave to produce an intelligible signal. 

- ' 10. The method of producing an irregular code 
wave which comprises producing a series of reg 
ular pulses, applying said pulses to an electric 
delay network having junction points whereby 
pulse waves having different delays are produced 
at said junction points, and selecting and mixing 
certain of the delayed pulse waves to form said 
code wave. - 

11. The method of claim 10 characterized by 
the further step of synchronizing said regular 
pulses with the pulses of another similar sys 
tem, whereby two similar code waves are pro 
duced. 

12. The method of claim 10 characterized by 
the further step of reversing the polarity of 
certain of the pulses before mixing. , 

13. The method of claim 10 characterized by 
the further step of periodically changing those ' 
delayed pulse waves which are selected and 
mixed. , 

14. A system for secret communication com 
prising means for producing a message signal, a’ 
pulse generator for producing a series of pulses, 
a multisection electrical delay network, means for 
applying said pulses to said network to derive 
di?erently delayed pulse components at each of 
said network sections, means for changing the 
polarity of at least some of said derived delayed 
components, means for combining said delayed 
pulse components and said delayed pulse compo 
nents of different polarity to form acode wave, 
means for modifying said message signal by said 
code wave to obtain a coded signal, means for 
transmitting the coded signal to a point of re 
ception, means for generating a second code wave 
at said point of reception which is substantially 
the reciprocal of the original code wave, and 
means for modifying the received coded signal 
by said second code wave. 

~ ALDA V. BEDFORD. 


