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Alds V. Redford, Collingswood, N. J., assignor to 
Radio Corporation of America, a corporation 
of Delaware 

Application August 29, 1942, Serial Ro. 456,578 
(179.5 ?C) 9 Caixas. 

My invention relates to communication sys 
tems and particularly to systems for transmitting 
information. So that it is unintelligible to anyone 
? provided with the prearranged code informa 
lOì, 

An object of the invention is to provide an im 
proved means for and method of transmitting 
information secretly. 
A further object of the invention is to provide 

an improved means for and method of utilizing 
a code signal for making a communication signal 
unintelligible to an enemy or other unauthorized 
perSon. 
A still further object of the invention is to 

provide improved means for making code discs 
or the like for use in a system of the above de 
Scribed character. 

In practicing my invention the communication 
signal S is multiplied by the code signal K be 
fore transmission. Thus, an unauthorized person 
can determine only with considerable difficulty, if 
at all, how much of the signal amplitude at a 
certain instant is produced by the communica 
tion signal and how much by the code signal. 
Since the transmitted signal SK is a product of 
the two signals, there will be no transmission of 
signals (and, therefore, no transmission of code 
signal) when there is no communication signal. 
At the receiver the signal S is obtained by mul 

tiplying the received signal SK by the reciprocal 
of the code signal, i. e., SKX1/K=S. The code 
signal 1/K is produced at the receiver by suit 
able means such as a code disc which is held in 
Synchronism with the code-signal-producing 
means at the transmitter, 
The invention will be better understood from 

the following description taken in connection with 
the accompanying drawings in which 

Figure 1 is a block and circuit diagram of 
embodiment of the invention, 

Figure 2 is a circuit diagram of a modulator unit 
that may be utilized in the system of Fig. 1, 

Figure 3 is a group of graphs that are referred 
to in explaining the operation of the modulator of 
Fig. 2, vn 

Figure 4 is a block diagram illustrating another 
way of Synchronizing the code signal producing 
means at transmitter and receiver, 

Figure -5 to 13 are graphs that are referred to 
in explaining the invention, 

Figure 14 is a block diagram illustrating an 
other embodiment of the invention; . 
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... Figure 15 is a perspective view of apparatus for 
cutting code discs for the transmitter and re ' ... celiver, s 

2 
Figures 16 to 18a show, by way of example, the 

shapes of certain dies for cutting contours on 
code discs to obtain the code signal K and its reciprocal 1/K, and 
Figure 19 is a block and circuit diagram show 

ing another embodiment of the in Vention. 
In the Several figures, like parts are indicated 

by similar reference characters. 
Referring to Fig. 1, the invention is shown 

applied to radio apparatus that may be switched 
for operation either as a transmitter or as a re 
ceiver. The Several switches are shown in the po. 
sition for transmitter operation. This is the op 
eration of the apparatus that will first be de 
Scribed. A microphone and a speech amplifier 
are shown at 7 and 8, respectively. The signal S 
is applied...through a switch 9 to the multiplier 
unit 4 which is enclosed by broken lines. The 
code signal K may be produced by means of a 
code disc 16, a mask 17, a light source 8, a con 
densing lens S, and a photoelectric cell 2. Signal 
K is supplied through an amplifier 22 and a 
switch 23 to the multiplier unit 4. 
In the specific example of Fig. 1, the signal S 

(Fig. 5) is split into the two portions that are 
positive and negative with respect to the A. C. 
axis of the signal by means of diodes or other 
suitable rectifiers 28 and 27. The signal is sup 
plied to the diodes 26 and 27 through a coupling 
capacitor and a grounded grid leak resistor 2 
of suitable low resistance. The positive portion. A 
(Fig. 6) is applied to a modulator 28. The nega 
tive portion B (Fig. 7) is reversed in polarity by 
an amplifier stage 29, having unity gain and ap 
plied to a modulator 3. A carrier-frequency sig 
nal F is applied to modulators 28 and 3 from a 
source 32 whereby carrier Waves modulated by 
signals A and -B, respectively, appear in their 
output circuits. The output of modulator 28 
(after being filtered by high-pass filter 39) is 
shown in Fig. 9. 

Modulators 28 and 3 may be of any suitable 
type, but, preferably, modulate linearly so that no 
signal distortion is introduced. One suitable 
modulator is shown in Fig. 2. It comprises a vac 
uum tube 33 having a grid voltage-plate current 
characteristic such as shown at 34 in Fig. 3. A 
negative bias voltage EC is applied to the grid of 
tube 33 through resistor 37. The carrier fre 
quency signal F is applied to the grid through a 
coupling capacitor 38 while the signal S is applied 
through resistor 37. Thus the location of the car 
rier signal F. With respect to the tube character 
istic 8é is varied by the signal S as shown in Fig. 
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3 and a modulated carrier wave is produced. This 
action is, of course, well known in the art. 
The outputs of modulators 28 and 3 are passed 

through high pass filters 9 and 4, respectively, 
to remove the original audio signal S and are 
then applied to multiplying units 42-43 and 
44-46, respectively. As explained below, each 
multiplier unit has applied to it either the posi 
tive portion or the negative portion of the code 
signal K. Each of the units 42, 43, 44 and 4 may 
be a unit like the modulator shown in Fig. 2 
where the tube characteristic is like that shown 
in Fig. 3, or stated differently, each of the units 
42, 43, 44 and 46 may be a variable mutube which 
has its gain varied by the code signal. 
The code signal K (Fig. 8) is split into the two 

portions that are positive and negative with re 
spect to the A. C. axis of the signal. This may be 
done by applying signal K through a coupling 
capacitor 47 and a low impedance grid leak re 
sistor 48 to a pair of diodes 49 and Sl. The 
positive portion M (Fig. 8) is supplied through a 
conductor 52 to the multiplier units 42 and 44. 
The negative portion N (Fig. 8) is reversed in 
polarity by an amplifier stage 53 and supplied 
through a conductor 54 to the multiplier units 43 
and 46. Assuming, for example that the multi 
plier units 42, 43, 44 and 46 are like the modulator 
circuit of Fig. 2, it will be understood that at each 
unit the code signal (either M or -N) is applied 
to the control grid through a resistor while the 
signal modulated carrier Wave from either modu 
lator 23 or modulator 3 is applied through sa 
coupling capacitor to the control grid. 
The resulting output of unit 42 is the carrier 

signal or wave F modulated by signal. A times 
signal M, that is, the output is F modulated by 
AM. Similarly, the outputs of units 43, 44 and 
46 are, respectively, F modulated by -AN, F 
modulated by -BM and F modulated by BN. 
The facts that the outputs of the multiplier 

units are the carrier signal F modulated by the 
product of the communication signal and the 
code signal will be apparent if it will be kept in 
'mind (referring, to Fig. 3) that the carrier-fre 
quency output of a modulator or multiplier unit 
is proportional to the applied low frequency sig 
nal. For example, the carrier-frequency output 
of modulator 28 is proportional to signal A (the 
positive portion of S) and the carrier-frequency 
output of multiplier unit 42 is proportional to 
the code signal M. More specifically, if the tubes 
in units 28 and 42 each have a characteristic 
such as to provide linear modulation, the carrier 
frequency output of unit 28 is CFA where C is a 
constant, and the output of unit 42 is CCFAM 
where C' is a constant. 
The outputs of multiplier units 42, 43, 44 and 46 

are passed through high pass filters 56, 5, 58 
and 59, respectively, to filter out any of the 
original or low frequency code signal that may 
be present. These outputs are next applied to 
detectors 6,62, 63 and 64, respectively, to produce 
the detector outputs AM, -AN, -BM and BN, 
respectively. The outputs of detectors 62 and 63 
are reversed in polarity by amplifier stages 66 and 

O 

s 

20 

4. 
present. It is then amplified by an amplifier 
and supplied through a switch 72 to a radio trans 
mitter 73 or to a wire line, if preferred. 
From the foregoing it will be apparent that 

the transmitted signal. SK may be made to bear 
so slight a resemblance to either the communica 
tion signal S or the code signal K that neither 
one of these signals can be determined by unau 
thorized persons except by laborious "cut and 
try' methods. The coded wave SK has neither 
the same shapes, frequencies or amplitudes as 
the original waves. 
The code signal K should provide enough re 

versals of the communication signal S (speech 
signal for example) to destroy any semblance of 
the original tones and harmonics. For example, 
if signal S contains no frequencies higher than 
3000 cycles per second, the coding disc 6 may be 
provided with 50 positives and 50 negative lobes 
and rotated at 20 revolutions per second whereby 
the "average frequency' of signal K would be 
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67, respectively, to produce outputs AN and BM, 
respectively. Figs. 10 and 11 illustrate, by way 
of example, the signal products AN and BN for 
the signals S and K shown in Figs. 5 and 8. 
The signals AM, AN, B.M. and BN are added 

in a suitable mixer, circuit 68 whereby the mixer 
output is the complete signal SK illustrated in 
Fig. 12. This is passed through a low pass filter 
69 to remove any carrier frequency that may be 75 

about 1000 cycles per second. If the disc 6 is 
three inches in diameter each lobe would average 
about one-tenth inch in length along the disc 
periphery so that no difficulty should be en 
countered in obtaining adequate accuracy in mak 
ing the coding and decoding discs with simple 
equipment. 
The receiver for decoding the signal SK may be 

the same apparatus as in Fig. 1 with the Switches 
9, 23 and 72 thrown to their lower contact posi 
tions R. The multiplier 4 is unchanged. The 
signal SK is supplied fron a radio receiver 76 
through the switch 9 to the multiplier 4. A 
decoding signal 1/K produced by a disc TT and 
associated light source 78, condensing lens 79, 
mask 8 and photoelectric cell 82 is supplied 
through an amplifier 83 and the Switch 23 to the 
multiplier 4. 
The code disc 6 at the transmitter and the 

code disc 77 at the receiver are held in syn 
chronism and in the proper phase relation by 
suitably synchronizing means. For example, at 
the transmitter a 600-cycle per second current 
from a source 84 may be supplied through switch 
arms 80 and 85 to a synchronous motor 86 which 
rotates the code disc 6 and T. The 600-cycle 
current also modulates a radio transmitter 87 for 
the transmission of synchronizing signal to the 
receiver. At the receiver the Switch arms 80 and 
85 are in their lower positions R, whereby the re 
ceived 600 cycle current is Supplied from a radio 
receiver 88 to the synchronous motor 86. In some 
cases it may be preferable to transmit the syn 
chronizing signal Over a wire line. 
The received signal SK is decoded in the re 

ceiver multiplier f4 since the multiplier output 
is SKCi/K)=S. The signal S may be supplied 
through the switch 72 to headphones or to a loud 
speaker 89. No detailed discussion of the decod 
ing operation of the multiplier 4 is required 
since it has previously been shown how it oper 
ates to multiply the signal supplied to diodes 2 
and 27 by the signal supplied to diodes 49 and 5. 
If these two signals are SK and 1/K, respec 
tively, it follows that their product is the desired 
signal S. 

It may be noted that if the modulators 28 and 
3 are biased to cut-off as shown in Fig. 3, the 
diodes 26 and 2 may be omitted since the modu 
lator tubes themselves act as rectifiers and are 
not affected by the negative portion of the signal. 
It will also be evident that the code signal for 
transmission may be 1/K and the decoding sig 
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nal 3 instead of vice versa, as assumed in the gether that they run at speeds that differ slightly, 
foregoing description. say by One percent. The Combined coding wave 

For the purpose of illustration the ordinate KK' will then repeat (assurning the particular 
values for the waves of Figs. 5 to 13 are given in disc design previously described) only after the 
the table below: is passage of some 5,000 to 10,000 lobes of the coding 

Time S A B K M N AM || AN - || BM || BN || SK || 1/K 

0.7 0.7 0. 2.0 2.0 O 1,? 0 O O 1.4 0.6 
.9 .9 O 1.8 .8 0. 1.8 0 0 O 1.6 , 56 
0 0 0. ... 4 ... 4 O 0. 0 0. 0. 0. 2.5 
0. O 0. 1.3 13 O 0. 0. O O O 77 
-. 8 0 - 6 .7 1.7 0. 0 0. -102 O -02 .59 
-.5 0 ??5 | ??8 0. 0 0 | 8 ?? O ,40 ... 4 28 
.5 .. 5 0. -2.0 O -2.0 0 - 0 0 0. -1, 0 - 5 
... 6 ... 6 0. 5 :1????? O -n. 5 O - 9 O O - 9 -87 
O O O ??? 0. --0 7 . ? O 0 0 , 0 ?1,43 

10------ - 5 0. - 6 -1.1 0 -1. 0 O 0 55 SS -9 
11------ ---. 4 1 0 ??4 4 . --??- .0 4. ????????? O 0. O ... 8 .18 -2.6 
12------ 0 .0 1.2 1.2 7.- .0 7 ???. O ---.84 0 O .83 
18------ -1.0 0 -9 1.9 {} .1-?? O O -1, 9 O O .33 
14------ -. 4 0 -. á. 1.9 1.9 O 0 O -.76 O 0. .53 
15.------ ... 3 ... 3 0. ... 5 ... 5 .45 O O 0. O . ?? 
16------ .7 . . . 0 0 0 -1. 0 -91.- 0 0 0 || 77,-? 
17------ .9 .9 0 0. 0. ?1.7 | 0 0 1.5-???? O O 59. ???? 

Fig. 4 illustrates another way in which the wave KK”, or about once every five seconds. This 
coding and decoding discs may be Synchronized. would make an early solution of the code by an 
The transmitter carrier wave is modulated by a enemy unlikely, especially when it is considered 
synchronizing signal having a frequency, such that he must not only obtain a substantially cor 
as 4000 cycles per secondi, outside the frequency rect Wave shape, but he must phase it correctly. 
band of the speech or other communication sig- Fig. 15 illustrates apparatus that may be em 
nal, the upper limit of this band being deter- ployed for making coding and decoding discs. 
mined by the low pass filter 70. The 4,000-cycle Two Such discs are shown at if and 2, respec 
source, which is indicated at 9, also supplies 30 tively, in the process of being cut to the desired 
synchronizing signal over a conductor 82 and shape. A plurality of male dies i 3 and 0 i 3a 
through a switch 93, a high pass filter 96 and an are mounted around the periphery of a rotatable 
amplifier 96 to the Synchronous motor 88. supporting disc 4. One of the dies 3 is shown 

Similar apparatus at the receiving station is 35 pulled above its normal "rest' position to show 
put in condition for reception by moving switches the lower die f f 6 more clearly. The correspond 
9, 23, 2 and 93 to the contact positions R. The ing female dies 6 are formed in a disc which 
radio receiver 97 now passes the signal SK rotates with the disc 3. Levers 8 and 9 are 
through a low pass filter 98 to the multiplier & pivoted on a supporting frame 2 so that when 
and passes the 4000-cycle synchronizing signal 40 they are depressed the dies cut contours on the 
through the high pass filter 94 to the motor 88. discs and 2 that will generate the signals 
Thus the coding and decoding discs at transmit- K and 1/K, respectively. 
ter and receiver are held in synchronism in a In the Specific design of Fig. 15 alternate dies 
system requiring the transmission of only one 3 cut a contour to produce signal K while the 
carrier wave. other dies 3a cut a contour to produce signal 

Figure 14 shows an embodiment of the inven- 1/K. A notched disc 22 and a positioning arm 
tion designed to transmit messages that will be 23 properly position the K and 1/EK dies with 
still more difficult for a person not provided with respect to discs and 2 each time the sup 
the code key or code disc to decode. An addi- porting discs 4 and 6 are rotated to make 
tional multiplier is employed which may be a new cut. 
a duplicate of the multiplier 4. The output of 60 The Supporting shafts 26 and 2 are held in 
multiplier () is fed into the multiplier is the a definite rotatable relation by means of sprocket 
same as the code signal K is fed into it in the wheels 28 and 29 connected by a chain 3. 
embodiment of Fig. 1. ' A toothed wheel 32 and a positioning arm 88 

Multiplier to supplies the product of two code insure rotation of the code discs fi and 2 a. 
signals E and K to the multiplier 4. The code whole number of Spaces or distance units y meas 
signal K may be produced by means of a photo- ured along the periphery of the discs. Since the 
electric cell 02 and a code disc (8 that is driven, length of each die is a whole number of said 
preferably through gears les, by the synchronous units, as indicated in Figs. 16 to 18, this facili 
motor 88. Signal E is supplied through an am- tates positioning the discs and 2 for the 

- plifier 06 and a switch 68 to the multiplier 0. 60 next cut to be made by the dies f3. It will be 
When the code signal is is also supplied to mul- evident that various modifications may be made 
tiplier f 6f its output is KK. This is assumed in the code cutting apparatus. For example, 
to be the condition for transmission. The re- the code discs f and 2 may be diametrically 
Sulting signal obtained for transmission is Sk’. Opposed with respect to the supporting disc ?é 
For reception, the several switches are moved and all K dies located along one half or side of 

to the R position and the signals 1/K and 1./K disc f4 and all 1/K dies located along the half 
are Supplied to the multiplier f. The decod- or side of disc 4. Any particular coding disc 
ing signal 1/K is produced by a disc 07 and may be cut by using either a few or all of the 
associated photoelectric cell 08. Thus the sig- dies i 18 and in any random sequence. 
nal supplied to the loudspeaker 88 is 70 Figs. 16, 17 and 18 show dies i 8 of three sep 

SKK”1/K1/K”=S Brate shapes or wave forms Kio, K11 and Fia. 
Figs. 16a, 17a and 18a - show the dies é ag having 

To make the double coding system of Fig. 14 the corresponding reciprocal wave forms 1/10, 
most effective, the shafts carrying the code discs 1/K1 and 1/Kia. The positive and negative 
- and (3-8 should be so geared to- is values of K and 1/K are measured from the 

  



2,401,402 
7 

broken lines in Figs. 16 to 18a, these lines repre 
senting a certain radial distance from the center 
of the code discs if and f 12. It may be noted 
that where the value of K is zero, at a point ac, 
in Fig. 16, the corresponding correct value of 
1/K is infinity but no serious distortion is caused 
by making 1/K some convenient definite value 
at this point. 

It will be understood that the Code signals K. 
and 1/K may be generated in various ways. For 
example, phonograph recordings of K and 1/K 
might be used and the signals taken off by the 
usual phonograph pickup. Another method is to 
use a disc of film or other photographic mate 
rial located in front of a cathode ray tube, the 
code having been recorded on the film as vario 
able density. The disc is then scanned by sweep 
ing the luminous spot on the tube fluorescent 

() 

s 

screen in a circle and a photoelectric cell picks 
up the light transmitted through the film. 
My invention is not limited to any specific 

apparatus for multiplying a signal by the coding 
wave K or the decoding wave 1/K. Fig. 19 
shows another type of multiplier 4A that may 
be substituted for the multiplier 4 in Fig. 1. 
The components A and -3 of signal S are 
applied to light sources such as neon lamps 26 
and 2íl, respectively, that may be modulated. 
Batteries 28 and 29 may be provided to main 
tain a suitable D.-C. potential across the lamps 
26 and 2. 

Light from lamp 26 is directed Over two paths 
as by means of mirrors 22 and 222. Lens sys 
tems 223 and 224 concentrate the light on slits 
in diaphragms 226 and 22. These slits are 
imaged by lens systems 228 and 229 upon slits in 
diaphragms 23 and 232, respectively, after re 
flection from galvanonineter mirrors 283 and 234. 
Each of the mirrors. 233 and 234 is rocked about 
a pivot point whereby the amount of light pass 
ing through the slits of diaphragms 23 and 232 
and falling upon photoelectric cells 235 and 236 
varies in accordance with the signal rocking the 
mirror. The mirrors 233 and 234 are rocked or 
vibrated by the code signal components M and 
-N, respectively, these components passing 
through amplifiers 2.3T and 238 to the mirror 
driving coils 239 and 24. The structure for 
the galvanometer mirrors and their driving mech 
anism may be as described in Dimmick Patent 
1,936,833. The resulting outputs of photoelectric 
cells 235 and 236 are AM and -AN, the output 
-AN being reversed by a reversing amplifier 
stage 240. 

Similarly, light from lamp 27 is directed by 
mirrors 242 and 243 through lenses 244 and 246, 
diaphragms 247 and 248, lenses 249 and 25 to 
the galvanometer mirrors 252 and 253, and from 
galvanometer mirrors 252 and 253 through the 
slits of diaphragms 254 and 256 to photoelectric 
cells 257 and 260. The outputs of photoelectric 
cells 257 and 260 are -BM and BN. The signal 
BM is reversed by an amplifier 26. The signals 
AM, AN, BM and BN are added to produce the 

: complete coded signal SK. 
I claim as my invention: 
1. The method of communication which com 

prises producing a communication signal and a 
distorting signal, multiplying the values of said 
signals as measured from their alternating cur 
"ent axes by each other to obtain their product, 
transmitting said product to the point of recep 
tion and there multiplying sad product by a sig 
nal that is substantially the reciprocal of said 
distorting signal, said last multiplication also be 

20 
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8 
ing a multiplication of the signal values as meas 
ured from their alternating-current axes. 

2. The method of communication which con 
prises producing a communication signal and a 
distorting signal each of which comprises fre 
quency components lying within a common fre 
quency band, multiplying said signals by each 
other to obtain their product, transmitting said . 
product signal to the point of reception and there 
multiplying said product signal by a signal that 
is substantially the reciprocal of said distorting 
signal. 

3. A system for transmitting a communication 
signal from a transmission-point to a reception 
point which comprises means at the transmission 
point for producing a distorting signal, means for 
multiplying said communication signal by said 
distorting signal to obtain their product, and 
means located at the point of reception for multi 
plying said product by a signal that is substan 
tially the reciprocal of said distorting signal, both 
of Said multiplications being a multiplication of 
the signal values as measured from the alternat 
ing-Current axes of the signals. 

4. In a system for secret transmission of a con 
munication signal, a communication unit that 
includes means for producing a distorting signal 
and means for multiplying the instantaneous am 
plitude of said communication signal as measured 
fron its alternating-current axis by the instan 
taneous amplitude of said distorting signal as 
measured from its alternating-current axis to 
produce a product signal. 

5. In a system for secret transmission of a 
Communication signal comprising frequency com 
ponents that lie within a certain frequency band, 
a communication unit that includes means for 
producing a distorting signal comprising fre 
quency components that lie within a frequency 
band at least a portion of which is common to a 
portion of said certain frequency band, and 
means for multiplying sad communication sig 
nal by said distorting signal to produce a product 
signal, Said multiplication being a multiplication 
of the signal values as measured from the alter 
nating-current axes of the signals. 

6. A system for secret transmission of a com 
munication signal from a transmitter to a re 
ceiver, said transmitter including means for pro 
ducing a coding signal and means for multiply 
ing said communication signal by said coding sig 
nal to produce a product signal, means for trans 
mitting said product signal to the receiver, said 
receiver including means for producing a decod 
ing signal that is substantially the reciprocal of 
said coding signal, and means for multiplying said 
product signal by said decoding signal, both of 
said multiplications being a multiplication of the 
signal values as measured from the alternating 
Current axes of the signals. 

7. The invention according to claim 6 wherein 
means is provided for maintaining said code sig 
nal producing means and said decoding signal 
producing means in synchronism. 

8. A transmitter-receiver unit for the transmis 
sion and reception of a communication signal, 
said unit comprising means for producing a dis 
torting signal, multiplier means for multiplying 
signals by each other when applied thereto, 
Switching means for applying said communica 
tion signal and said distorting signal to said mul 
tiplier means to obtain their product, means for 
producing a decoding signal that is substantially 
the reciprocal of said distorting signal, and 
Switching means for supplying a received prod 
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uct signal and said decoding signal to said mull 
tiplier means to obtain the original communica 
tion signal. w 

9. In the method of communication, the steps 
Which comprise producing a communication sig 
nal having an A.-C. axis, producing a distorting 
signal having an A.-C. axis, multiplying that part 
of the communication signal located on one side 
of its A-C. axis by that part of the distorting 
signal located on one side of its A-C. axis, sep 
arately multiplying said part of the communica 
tion signal by the part of the distorting signal 
located on the other side of its A-C. axis, sep 
arately multiplying the other part of the com 
munication signal located on the other side of 
its A-C. axis by Said first part of the distorting 
signal, separately multiplying said other part of 
the communication signal by said second part of 
the distorting signal, and adding said products. 

10. The invention according to claim 9 where 
in Said multiplication is accomplished by modul 
lating a carrier wave successively by the two sig 
nal parts and then demodulating the resulting 
modulated carrier wave. - 

11. The method of communication which com 
prises producing a communication signal and a 
plurality of distorting signals, combining said dis 
torting signals, multiplying said communication 
signal by said combined distorting signal to ob 
tain their product, and transmitting said product 
signal to the point of reception and there mull 
tiplying said product signal by a signal that is 
Substantially the reciprocal of said combined dis 
torting signal. 

12. The method of communication which com 
prises producing a communication signal and a 
plurality of distorting signals, multiplying all of 
Said signals by each other to obtain their prod 
uct, transmitting said product to the point of 
reception and there multiplying said product by 
the reciprocal of the product of said distorting 
signals, each of said multiplications being a mul 
tiplication of the signal values as measured from 
the alternating-current axes of the signals. 

13. A system for secret transmission of a con 
munication signal from a transmitter to a re 
ceiver, said transmitter including code signal pro 
ducing means, Said code signal producing means 
Comprising a plurality qf code discs which are 
geared together for rotation at slightly differing 
Speeds, and means for multiplying said communi 
cation signal by said code signal to produce a 
product signal, means for transmitting said prod 
uct signal to the receiver, said receiver including 
means for producing a decoding signal that is 
substantially the reciprocal of said coding signal, 
and means for multiplying said product signal by 
Said decoding signal, 
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14. In a system for secret transmission of a 

communication signal, a communication unit that 
includes means for producing a code signal, a 
second means for producing a code signal, means 
for causing the time relation of said code signals 
to change with respect to each other slowly in a 
predetermined manner, and means for combin 
ing Said code signals, and means for multiplying 
said combined code signal and said communica 
tion signal by each other to obtain their product, 
said multiplication being a multiplication of the 
signal values as measured from the alternating 
current axes of the signals, 

15. The invention according to claim 14 where 
in each of said code signal producing means com 
prises a code disc and wherein said code discs 
are geared together for rotation at slightly dif 
ferent Speeds. 

16. In a system for secret transmission of a 
Communication signal, a communication unit that 
includes means for producing a code signal, a 
Second means for producing a code signal, means 
for Causing the time relation of said code sig 
nals to change with respect to each other slowly 
in a predetermined manner, and means for mull 
tiplying Said code signals and said communica 
tion signal by each other to obtain their product. 

17. The method of multiplying a communica 
tion signal by a codesignal which comprises mod 
ulating a light beam by One of said signals and 
modulating the resulting modulated beam by the 
other of said signals. 

18. Apparatus for obtaining the product of two 
signals which comprises a lamp which may be 
modulated, means for modulating said lamp by 
one of Said signals to obtain a modulated light 
beam, means including a galvanometer mirror for 
modulating said modulated light beam in accord 
ance with the other signal, and a photo-electric 
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cell positioned to receive the light after the sec 
Ond modulation. - 

19. Apparatus for obtaining the product of two 
signals which comprises a lamp which may be 
modulated, means for modulating said lamp by 
one of Said signals to obtain a modulated light 
beam; a galvanometer mirror, means for direct 
ing Said beam to said mirror, means positioned in 
the path of the beam reflected from said mirror 
to pass an amount of light depending upon the 
position of the path of the reflected beam, and 
means for vibrating said mirror in accordance 
With the other signal whereby said amount of 
light is varied, and a photoelectric cell positioned 
to receive the light passing through the means 
positioned in said path. 
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