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To all whom it may concern: 
Beit known that I, HAROLD W. NICHOLs, a citizen of the United States, residing at 

Maplewood, in the county of Essex, State of 
5 New Jersey, have invented certain new and 

useful improvements in Secret Signaling, of 
which the following is a fuil, clear, concise, 
and exact description. . . . . . . . 
This invention relates to secret signaling, 10 and in particular to a secret signaling sys 

tem wherein the signals are transmitted in 
the form of a complex wave which can be 
resolved into a series of waves having fre 
quencies comprised within a given range, 

l6 An object of its invention is to so trans 
mit a signal as to render it incapable of in 
telligible reception lay ordinary means. . 

In accordancé with a feature of the inven 
tion, the transmitted signal is confused by 

20 the transposition of portions of the signal 
wave at the transthitting station and is re 
stored to its initial condition at the receiv 
ing station. . . . . . . . . 
The system to which the invention is ap 

25 plied may be crissed with those segret sys 
tems wherein the transmitted signal is con 
fused, as distinguished from those systems 
wherein means are provided for effectually 
preventing the reception of the signal im 

30 pulses. . 
It is readily apparent from 3 study of the 

record traced by the voice. actuated vibra 
tions of a telephone diaphragm that the vi 
brations making up the complex wave form 

35 of a voice wave obey no regular or systematic 
sequence. They are indeed so confused and 
intermingled that if the vibrations com 
prised within a relatively small portion of 
the total frequency range used are eliminated 

40 the effect is found to be repeated in many. 
parts of the record with attendant decrease 
in clearness of received voice signals in the 
case that the voice variations are transmitted 
and received by any of the known means. 

45 If the vibrations are transmitted as electro magnetic impulses and passed through a 
telephone receiver, unintelligible signals 
would accordingly result. It is essentially 
in this feature that the element of Secrecy 

50 inheres in the present invention, as well as 
in the examples given. In oie, known sys 
tem, the signal range is divided into two 

SECRER SIGNATING. 
i8, 1929. Serial No. 430,403. 
parts, either of which alone is incapable of 
effecting intelligible signals. The two parts 
of the signal wave are separately transmitted 55 
as modulations of carrier wave which may 
have the same or different frequencies, in 
another system, the essential principle is pre 
Served by effecting a systematic change of 
each frequency by subtracting the voice fre- 60 
quencies from a frequency larger than any 
cQinp6nent frequency of the voice wave, the 
effect being in the nature of a reversal of frequencies, the greatest frequency becoming 
the smallest, etc., the median frequency re- 86 maining unchanged. 

According to the present invention, the 
frequencies ioleni to a definite por 
tion of the Speech frequency band or spec 
trum are transposed to frequencies which 70 
may be outside the range of audition, or two 
portions may be transposed as a whole so 
that each occupies the range previously oc 
cupied by the other. In either case the re 
Sulting wave is used to modulate a single car- 76 
lier wave as in the usual system as will be 
described later. The signal is transmitted 
by means of voice modulated carrier waves 
as in the usual case, but the voice currents 
are impressed on the input circuit of the 80 
modulating device in two or more parts to 
each of which is confined the currents of 
frequielicies corresponding to a definite and 
predetermined portion of the frequency 
range used. There is also provided a means 85 
such, for example, as a frequency converter 
or translator for changing each of the voice 
frequencies transmitted through the circuit 
by a predetermined amount. In the par 
ticular case in which the voice currents are 90 
fransmitted to the modulator through two 
circuits the frequencies corresponding to one 
circuit may be increased or decreased, de 
pending on which circuit contains the means 
mentioned, by a predetermined amount, 95 
This change would be sufficient to cause the 
frequencies so changed to occupy a band or 
portion of the voice frequency range adja 
cent to and at the remote side of the band or 
portion occupied by the frequency com- 100 
ponents transmitted in the other circuit. The 
voice frequency components would occupy 
the same range as before but would be dis 
placed from their former frequencies by a 
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definite amount and would be combined with 
the carrier wave and transmitted exactly as 
in the usual case. An interceptor, however, 
who attenupted to receive the wave and de 
teet it in the ordinary manner would derive 
a wave for identical with the wave ii 
pressed on the input, ei, uit of the nodus. 
lato', which wave could not produce at in 
telligible sign:l when caused to actuate the 
diaphragm of a telephone receive'. The 
result would be similar if a portion of the 
frequency "ange was transposed to such a 
position that the resulting frequency land 
was not continuous or of the same width as 
the original voice frequency band. If tie 
voice currents were transmitted to the linodiu 
lator through more than two circuits and 
transposition were effected in more than one. 
circuit, a confusion would also ense, al 
though the result obtained in this case prob 
ably would not justify the elaborate means 
required. 
In order to make the system as described 

effective for transmission of intelligible sig 
nals to a desired station, a particular illeans 
must be employed at the receiving station 
to recast the confused signal wave received 
at the said station into an intelligible for hi. 
This recasting means is referally similar to 
the means enployed at the translitting sta 
tion to confuse the signal and in effect acts 
on- the received signal wave in an inverse 
sense so as to restore the transposed (!tion 
of the frequency band to its original tie 
quency position. Accordingly the receiving 
circuit. 'esenilies the transmitting circuit 
in that it has the same number of similai'iy 
related elements although the sequent 'e of 
operations is in general in inverse order. The 
modulated carrier wave is denodulate in 
the usual nanner, the resulting wave of sil 
stantially audible frequency being uninteir 
gible. This wave is transmitted to an ampli. 
fier and to the detecting device in two or 
more channels or circuits in one or more of 
which is a frequency changi is meals, such, 
for example, as a frequency converter or 
translator which restores the different fire 
quency components to their initial frequency 
relation, the combined or resultant wave be 
ing identical with the original voice wave 
and capable of rel, iroduction as an acoustic 
wave in the tisual telephone receiver. 
For further details of the specific features 

of the invention, reference is inade to the 
following description which taken in con 
nection with the drawing, discloses the in 
vention in a preferred embodiment, in the 
drawing Fig. shows the transmitting cir 
cuits and Fig. 2 shows the receiving circuits 
of a system enabodying the invention. 
Similar parts are indicated by similar ref: 
erence symbols, the particular parts being 
differentiated by subscripts. The ordinals 
used have been chosen so as to indicate the w8, vesia}}ressed on Sagdui 
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device or circuit, designated. For exampie, 
inoliatol's are shown by the letter 1, tie 
tector's by l, high pass filters by FF1, eic. 

ise ferring to fig. i., vi designates a Jacili 
lator, shown here as a three ele; ent tie, al 
thiri ally one of the ill: ny, alterative cii'- 
cuits for ace(n) lishing the is oculating 

g 

function, or even a lechanic: inctuating 
In}e:lins, ecially vy ci le sed. This 
i))(t)ator serves to e i inline Waves coi'i'e - 5 
sponding t () speech fre; tie icy with the li 
fret rently carrier sy: 'e. She irrier wave: 
are iressed on the ii) it cit'."uit of the 
nodulator by means of file high frequency 

: 12 y 

carrier source (i through: {!"; }s is riser i. 
The waves of voi:'k' frei: )('y are ingressed 
on tie iii) { cii's it isy fr; 1:1 raise: , i. 
ty's distinct sortions Alicki at it rived in 
co?t in oil re-in traits fi : it' i' aid trayerse 
separate, (ii'i its (; ; ; ; ) solitiel i, i.e. 4.- 85 
tion passing thi'Oilgi: , high pass 
and tie (ther i : (); 2) 3 SS 
nodulator vi as initri: );iss fiiter 
high pass filter Fi i. 
rei) is of frequencies, a £3 
frequency, while io y : ss 
signed to pass ('ili'i'eit: it retirls' liki's 
the sale frequiet ty. Fry' texarke, this 
FH may transanit ca: 'e: t: 2 
aiove (it){} cycles, wii is tilie; iii., in 83 

it below ()()() ey 
ter's have beel, de; 
pass fittel's, they is: 
(esigiled to transit cli'i'ei is {} f fre 
between the in edia. viik" static : 
staitially the highest tiid lowest ve 
qchey 'espectively. . s will nioi'e fally ig 
ing the filter Flf to have is per cut-of: 
in it although there is in: iai' advantage 85 
in an ai): ' ) is ( f : * 3: ... if iters 
of the general type shi: iri' laserie? in 
{'a allel laterat No. 3: ...} : , Eli: ferns 
“lig ass fift ("!". is , as; (iitei' inci 
“bat it el' are iseti () describe re- i. 

is clisi tried () Fais 
is frequencies above 
ig retire icy called 

a filter which is 
designit to transmit? resencies below the 
redetermined cut-off frequency, and is fii 
ters (esigned as it in a sinit currents hay 
ing frequencies ipei wee upper and lower 
eut-off frequencies. 
The currents of frequencies trausnitted 

through filter Fi are changed, either de 
creased or increase, by a fixed an oil it is 
means of a device ex's shown as fi'ee:ncy 

, althougi: - (3: translator or modulato;' ti 
means, such, for exa. 
generatoi", nay be used. 
transpose the frequencies : 
mitted inereto ig 8 difie 
order to confuse of distort, , 
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mitted to the receiving station as side bands 
of the carrier frequency. It would not be 
sufficient to transpose these frequencies to 
the frequency range occupied by the fre 
quencies in t!e other or another circuit, since 
this well cause an inextricaibie confusion of 
signals from which it would be difficult or 
impossible by any arrangement of circuits 
to obtain an intelligible signal at the re 
ceiving station. In order that such inter 
lmingling or overlapping of signals shall not 
occur, it is of advantage to have the filter 
FI transmit currents of frequencies sub 
stantially up to the upper limit of voice fre 
quelley, for example 3000 cycles, and to in 
crease the frequencies in the other portion 
by 3)()() cycles. Although in the system 
show 1; the lower frequencies are increased 
by a fixed amount, it would be possible to 
transpose the frequencies included in a relia 
tively narrow, part of a frequency range to 
a frequency below the audible range, but 
this would obviously be a less efficient ar 
rangement than that shown. Instead of 
this a transposing means could be placed in 
each of the circuits shown and a complete 
reversal of frequencies effected, at arrange 
meat which would increase the confusion of 
transmitted signals but which would prob 
ably not justify the increased expense and 
complication made necessary. 
The device which may be used to increase 

the frequencies by a fixed amount may be. 
any combining device in which the currents 
of voice frequencies may be combined witi, 
an input frequency wave in such a manner 
that the resultant wave has a frequency 
equal to the sum or difference component of 
the frequencies. 
Any modulating device, as far as know, 

will accomplish this fanction and there is 
shown a representative type of modulator 
tube for accomplishing this purpose. As is 
well known, the output product of a modul 
lator is a wave which can conveniently be 
resolved into three waves comprising waves . 
of the unmodulated component frequency 
and sum and difference frequencies. For 
example, if the combining frequency in the 
M, is 3000 cycles, there will be an unmodal 
lated component wave of 3000 cycles, a lower 
side band of frequency 8000 less the voice 
frequency below 1000 cycles, and an upper 
band having frequencies of 3000 plus the 
voice frequencies of below 1000. The un 
modulated component and lower side hand 
are slippressed by high pass filter FH which 
is designed to transmit currents of frequen 
cies above approximately 3000 cycles. The 
confused voice frequency wave in pressed 
on modulator M. accordingly contains fre 
quencies varying from approximately 1001) 
to 4000 cycles. 
The output from modulator fi is ampli 

fied by device & which is of a known type, 

transmission. 

3:57 g s 

after which it may be transmited to the 
coln mainicating station by wire or radio 

in the systein shown, the re 
sulting wave is in pressed oil a radiating 
aYatenina low learns of transfoline - t; 

in the system disclosed only y the waves 
corresponting to frequencies between 1000 
and 300) are transmitted with unchanged 
frequency and would be insufficient to pro 
duce an intelligible signal in the telephone Tes 
receiver of an interceptor. If a transposing 
aneans were placed in each of the circuits 
leading from transformer i and the fre 
quencies the rein interchanged, all of the fre 
(lencies cor:'esponding to voice signals 89 
would be irasaitted as audio frequencies. 
but the received signal would probably be 
even less intelligible than in the system 
above describes. 

Referring now to Fig. 2, there is shown a 35 
receiving system by means of which the re 
ceived unintelligible waves may be detected 
and caused to produce an intelligible signal 
in a telephone receiver. 
The received wave is transmitted by trans- S6 

former i, to detector D which functions it 
the usual manner. The output, circuits from 
detector, is accordingly contain a current, 
similar in form to the nodulating current 
of the yi, having freq:::::cies varying from 56 
i{}{}0 to 4{}(){} cycles in the example given. 
This output current is impressed by means 
of transformer T. on divided circuits con 
taining band filters FB, and Fis, 
These band filters are of the same general 

type as the filters shown in Fig. 1, the former 
being designed to transmit currents of fre. 
quencies between 000 and 3000 cycles and 
the latter frequencies above 3000 or between 
3000 and 4.00(). The frequencies of currents 105 
transmitted by filter F13, are decreased by 
3000 cycles by means of modulating device 
vi, which functions in the same manner as 
modulator if to the extent that the combin 
ing frequency from the source shown is the 10 
same, 3000 cycles. The low pass filter FL, 
may be designed to transmit only currents 
of frequencies below 1000 cycles and accord 
ingly suppresses the unmodulated and lip 
per site hand frequency components. It is 6 
seen that device A, with low pass filter 
Fi in effect restores the transposed portion 
of the voice wave to its initial relation to 
other portions of the wave and that the cu'- 
rent flowing in the secondary of trainsformer 20 
T has the characteristic wave farm of 
speech signal current and is capable of re 
acting in a telephone receiver to produce in 
telligible signals. 

- The telephone receiver is shown in the out 
put circuit of amplifier A, which may be 
used if necessary to amplify voice current 
circulating in the transformer T. 

The invention set forth herein is not lim 
ited to a system wherein the signal is trans S. 

2 

  



2.53. 

as a series of vibrations within a 
of frequencies, but is applicable to 
transinission in it, system wherein 

types of signals inay be transmitted. 
should also be understood that the inven 
in its broadest aspect resides in the 

insposition of a portion, or portions, of the 
isions corresponding to the signals 
ther in the sequence of operations before 
gnal wave has been combined with the 

ive supplied by generator G or in one of 
is side bands of the wave resulting from 
tigiation by device Ivi. The receiving 

its may remain unchanged, it being also 
try to suppress the remaining side 
at the transmitting station. 
at is claimed is: 
The method of secret, carrier current 

isis ill ony which coin}rises the steps of di 
idisg the voice wave into two or more por 

3, changing each of the frequency con 
its included is one or more, but not all, 
said portions by a sufficient amount to 

said frequency components to occupy 
inge of frequencies not previously occu 
, transmitting the resultant wave as 

tions of a carrier wave, detecting said 
raitted wave, and restoring the voice 
polent of the detected wave to its initial 
%ion. 
The method of secret carrier current 
ony which includes the steps of modi 
the voice wave by dividing it into two separts, changing he frequency.com; 

; in one or more but not all of Said 
by nodulating with a frequency coin 

it, corresponding to the desired change 
thereafter suppressing all but one side 

32 is of the resultant wave, transmitting the 
harged and unchanged portions of the voice 

2 as modulations of the high frequency 
ier wave. detecting the transmitted 

and restoring the voice component 
{ i to its initial form. 
The method of secret carrier current 
hony which includes the steps of nodi 
gr the voice wave by dividing it into two 

re parts, changing the frequency con 
is included in one or more, but not all, 

: it paris is nociliati a fre 
ty component corresponding to the de 
change and thereafter suppressing 
E one side band of the result 

transnitting the voice wave, in requency components, 
lations ligh frequency ca'- 
2, defecting said wave, and re 

voice coi::ponent thereof to its 
n by issodulating the changed fre 
imposits thereof with 8. was ve 

a frequency equal to the said change 
ining the frequency band which 4:or 

ise initiai frequencies. 
in a secret, carrier wave signaling Sys 

iividing the signai wave 

A. 

if : 

; :: 3), taeans for dividing 

3. 

into two or more parts, means for transpos 
ing the frequency components included in 
one or more, but not all, of said parts, a 
modulating device for combining the 
changed and unchanged parts of the signal 
wave with a high frequency carrier wave, 
means for transmitting the resultant modu 
lated wave, means for receiving and de 
tecting the transmitted wave, means for se 
lecting the signal component from the prod 
uct of the detecting means, and means for 
restoring said signal wave to its initial con 
dition. 5. In a voice frequency signaling system, 
in combination means for dividing the voice 
frequency band into a plurality of ranges, 
smeans for changing the frequencies in cer 
tain of the ranges while maintaining the fre 
quencies of the remaining ranges constant, 
to produce a resultant band of waves differ 
ent in character from the original voice 
range, and means for transmitting energy 
corresponding to the resultant band. 6. In a secret carrier wave telephone sys 
tem, means for generating a complex wave 
having speech characteristics, band filters 
for dividing said wave into two or more 
parts, means in circuit with one or more of 
the band filters for changing by a predeter 
mined amount the frequency components 
transmitted by said filters, means for modu 
lating a high frequency carrier wave in ac 
cordance with the changed and unchanged 
parts of said complex wave, means for trans 
mitting the resultant modulated wave, 
means for detecting the transmitted wave, 
band filters for selecting and transmitting 
the currents of modulating frequencies re 
suiting from said detection, and means in 
circuit with one or more of the last men 
tioned band filters for restoring the modu 
iating current wave to a form similar to that 
of the original complex wave. 

7. The systein as defined in claim 6 in 
which the said heans in circuit with said 
band filters for changing the frequency com ponents and for restoring the modulating 
current wave consists in each instance of the 
combination of a modulating device, the 
modulating frequency of which equals the 
desired frequency change, with a band filter 
designed for transmitting a single side band 
of the output thereof. - 

8. The method of secret telephony which 
consists in dividing the voice wave in two or 
more portions, changing the frequencies in 
certain of the portions while maintaining 
the frequencies in other portions constant, to 
produce a resultant distorted voice wave, and transinitting energy corresponding to 
the distorted wave. 

9. The method of secret telephony which 
comprises the steps of dividing the voice 
wave into two portions, operating on the 
frequency components of that portion which 
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includes the lower frequencies to cause then 
23 occupy a position in the frequency scale 
its nediately above and adjacent to thei, ce. 
cipied by the other portion, transmitting 
tie voice wave so changed, and restoring the 
isequencies to their initial relation at the 
receiving staion. 

30. The aethod of secret carrier current 
telephony which conprises the steps of di. 
viding the band of frequencies comprised 
within the voice wave into two portions, 
stepping up the frequencies in the lower por 
tion to a corresponding position immedi 
ately above the frequencies of the other por 
tion by modulating with a current having 8, 
frequency corresponding to the desired 
change and thereafter retaining only he up 

side band, transmitting the voice fre 
quencies so changed, as modulation 3 of a 
high frequency carrier Waya, detecting said 

3. 3. 5 

wave, and restoring the voice component of 
the defecting operation to its initial condi 
{ion. 

ii. A signaling system, wherein are to be 
received speech signals represented by bands 
of it'equencies each divided into sub-bands, 

frequencies of certain sub-bands being the 
changed and the frequencies of the remain 
ing sub-bands of a band being unchanged, 
having in combination means for selecting 
the changed and unchanged frequency sub 
bands, means for restoring the sub-bands to 
their initial relation within the speech range, 
and a receiver responsive to such restored 
frequency sub-bands. 

In witness whereof, hereunto subscribs 
inly name this list day of December, A. D. 
: 920, 

EAROL. W. NICHOLS. 
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