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SECRET-COMMUNICATION SYSTEM.

Application flled November 8, 1921 Serial No. 513,

To all whom it may concern:

Be it known that I, Rarrm Bown, resid-
ing at East Orange, in the county of Essex
and State of New Jersey, have invented cer-
tain Improvements in Secret-Communica-
tion Systems, of which the following is a
specification. v

This invention relates to systems of com-

munication and especially to those in which"
secrecy in the transmission of messages is in--

volved, and one of the cardinal features of
the invention consists in providing improved
and simplified receiving arrangements for
systems of this character.

One of the methods heretofore utilized in

providing for secrecy in the transmission of

messages, such as telephone messages, has
been to invert the speech frequency band at
the sending station and to transmit the band
in its inverted and hence unintelligible shape
and to provide at the receiving station ap-
paratus for reinverting the speech band to
render it intelligible. This may be accom-
plished by modulating an oscillation current
at the sending station in accordance with
the signal wave and selecting the lower side
band of the modulated wave which will be
the signal wave with the frequency relation
inverted i. e. the frequency conjugate of the
signal wave. This lower side band may then
be utilized to modulate a carrier wave which
will be transmitted to the receiving station.
At the receiving station the carrier wave
would first be detected and eliminated thus
leaving the lower side band of the modulated
signal wave. This lower side band, ¢r in-
verted frequency band, would then be utilized
to modulate an oscillation current similar to
that used at the sending station and the
lower side band resulting therefrom would
be selected. This band would be the signal
wave reinverted and restored to its original
-intelligible condition. The above method
has been described in detail in the U. S. ap-
plication, Serial No. 210,868, filed J anuary 8,
1918, in the name of Hendrik J. Van Der
Bijl, and reference may be had thereto for
a more detailed -description of its operation.

The method of receiving in the above de-

scribed system; it will be seen, comprises at
least two distinet steps, first the detecting of
the carrier waves to receive the inverted
speech band, and secondly the reinverting by
modulation of the inverted speech band so as
to restore it to intelligible form. The we.
cerving arrangements of this invention

operation. This is accomplished by utilizing
a heterodyne receiver in place of the detector
and the réinverting modulator of former
arrangements. . The oscillator of the hetero-
dyne receiver should be adjusted to a fre-
quency equal to the difference between the
carrier frequency and the inverting oscilla-
tion current frequency utilized at the send-
Ing station. " The arrangements of the in-

vention accordingly provide a | simpler

method of operation and result ina sﬁvin% in
equipment. over former arrangements. The

invention may be more fully understood

from the following description of its opera-
tion together with the accompanying draw-
ing. ; .

In the drawing, Figure 1 illustrates the
arrangements heretofore used for secret

transmission of messages by inverting the.

frequency. Fig. 2 illustrates the improved
receiving arrangements of this invention
adapted for use with a system employing the
transmitting arrangements of Fig. 1. While
in Fig. 8 is shown a graphic representation
of the principles of operation of the receiv-
ing deyice of the invention.

In Fig. 1.is shown a line L with which
may be associated the usual type of telephone
transmitter and receiver. The line L in-

cludes the windings of a hybrid coil 1 and

also a balancing network N. ~ Associated with

‘the hybrid coil is an output circuit for the

speech currents which may include a vacuum
bulb amplifier 2. The output of the am-
plifier 2 is coupled with a circuit 8 which in
turn is coupled to a vacuum bulb modulating
device 4, which is well known in the art,

‘Associated with the modulator 4 is a source

5 of current which- may be of the nature of
2,800 cycles in frequency. The output of
the modulator 4 is associated with a band
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filter 6 of the type illustrated in the U. S.
Patent, #1,227,i13, to G. A. Campbell. The
band filter is designed to cut off and ex-
tinguish frequencies above a certain Limit,
such as 2000, and hence will allow the lower
side band of the modulated wave to be trans-
mitted therethrough. = Associated with the
filter 6 is a modulator 7 of any well known
type and a source 8 of carrier frequency upon
which will be superposed the aforementioned

lower side band. The output of modulator -

7 is coupled with a radiating antenna 9.
The recelving apparatus comprises an

antenna 10 with which is coupled a- detector

11, which is well known in the art. The
detector is connected to a modulating device
12 similar to 4. The modulator 12 is coupled
with a band filter 14 similar to 6. and the
circuit of filter 14 is connected through a
cireuit 15 to the hybrid coil 1 and to line L.

The arrangements of Fig. 1 operate in the -
~ following

manner:

"The speech band will be transmitted from
line L through the amplifier 2 to the modu-
lator 4. The speech band will then modu-
late the current from the source 5 of 2300
cycles and the upper and lower side bands
will be transmitted to the filter 6. The
upper side band and the carrier frequency
of 2300 will be shut out by the filter and
only the lower side band will be transmitted
on.. This lower side band consists of the
difference between the frequency compo-
nents of the speech band and the carrier
frequency of 2800 and is the ordinary speech
pand in inverted form. Thislower side band
will then modulate a carrier frequency,

-such as 700.000 cycles, at the modulator 7

and there will be radiated from the antenna

9 the carrier frequency of 700,000 and the

upper and lower side band resulting from
modulation by the original lower side band.
T we assume the speech band to have ar-
bitrary limits such as @ and b and let
=300 and 5=2000 then upon modulating
2300 by the speech band we will get

z: %ggg } upper side band

2300 :
5=300 ) lower side band or inverted speech
@=2000 f band. ' :

The band alter 6 will cut off all except the
iower side band and we will now modulate
ihe carrier of 700,000 with the lower side
hand values of 5=300 and a=2000 and we
wiil get
2=1702,000
5=700,300
700,000
5=699,700
2—698,000

AWhen these values which are radiated from

1,522,044

the antenna 9 are detected by detector 11, we
will get . Lo
' 5==300

a=2000

which is again the original lower side band .

or the speech band in its inverted shape.
The inverted speech band is then used at the
modulator 12 to modulate the 2300 cycle
current from source 13.and we get’

5=2600

a=4300
- 2300

a—300
- 5=2000

The upper side band and the 2300 are then
eliminated by the ‘band filter 14 and the
lower side band of @=300 and 5=2000 is
transmitted to line L. This lower side
band is the original speech band, reinverted
and restored to its original shape.

In Fig. 2 are shown the receiving ar-
rangements of the invention which consists
of a receiving antenna 16 to which is coupled
a detector of the well known heterodyne

type comprising a vacuum bulb detector 17

and a circuit 18 connected to a source 19
of oscillations. The source ‘19 may be ar-
ranged so that the frequenc
as desired. Associated with the output of
detector 17 is the band filter 20-which is
similar to filters 6 and 14 heretofore men-
tioned and designed to cut off and eliminate
frequencies above a limit, such as 2000
cycles. Associated with filter 20 is a re-
ceiving circuit 21 and a telephone re-
ceiver 22. ‘

The operation of the receiving arrange-
ments of Fig. 2 is as follows:

1f, as has already been pointed out, we
assume arbitrary values for the speech band
limits such as =300 and b==2000 then the
frequency components sent out from the
transmitting station would be '

4="702,000
b="1700,300
700,000
'5=699,700
a=—698,000 .
If these components were detected by an

ordinary detector we would simply get
=300 and ¢=2000 which would be the in-

verted and unintelligible speech band. .

However in accordance with this invention
there is impressed simultaneously upon the

‘detector 17 a strong local frequency from

the source 19. The frequency value of this
local frequency should be adjusted to be
equal to the difference between the carrier
frequency, such as 700,000, and the local
oscillation frequency from the source 5 at
the sending station, such as 2300. In other
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words in this instance the frequency value
from source 19 should be 697,700 cycles.
This will act with the incoming signals in
civing the following:

a=1702,000 a=4300
b 700,300 b =2600
700,000 697,700 2300
b = 699,700 b = 2000
@ =698,000 ¢=300

The hand filter 20 will then eliminate the
apper xide hand and the beat note of 2300
and will leave the band whose frequency
limits are =300 and »=2000. This, 1t will
- be seen is the original speech band rein-
verted and restored to its intelligible forma-
tion.

The principle of operation of the receiv-
ing arrangenents of the invention may be
turther understood from reference to the
frequency scale shown in Fig. 8. The fre-
quency scale shows at A the carrier and the
two 1nverted side bands, which are radiated
from the transmitting antenna. This com-
bination. if received in the ordinary way
with a simple detector, results in the produc-
tion of B, an inverted and unintelligible
speech band. If, however, there is im-
pressed simultaneously upon the detector a
strong local frequency C, the action of this
with the incoming signals will predominate
and result in D, which consists of an in-
telligible speech band, a strong beat note at
2300 cycles and an inverted speech band—
this placed upward into the range of 2600
to 4300 cycles. The intelligibility of the
speech produced by this process is greatly
hindered by the presence of the strong beat
note and the higher frequency inverted
speech band. The introduction into the de-
tector output of an efficient low-pass filter,
which cuts off frequencies above 2000 cyeles,
will largely eliminate the difficulty and leave
only E, an intelligible speech band. :

It is pointed out that the frequency values
utilized herein are for purposes of illustra-
tion only and that the invention is not
limited thereto. Furthermore, while the ar-
rangements of the invention have been dis-
closed as embodied in certain specific ar-
rangements which are deemed desirable, it
is understood that they are capable of em-

bodiment in many and widely varied forms -

without departing from the spirit of the

invention as defined in the appended claims.

What is claimed is:

1. In a signaling system in which mes-
sages are transmitted secretly by modulat-
ing an auxiliary carrier wave in accordance
with a signal wave so as to obtain the fre-
quency conjugate of said signal wave and
by modulating a carrier wave in accordance
with said frequency conjugate, the method
of receiving said signals which comprises
veating said carrier wave with a frequency
equal to the frequency difference between
sald carrier wave and said auxiliary carrier
wave. :

2..0n a signaling system a transmitting
station comprising a source of talking cur-
rent, a source of oscillating current, means
for modulating said oscillating current in
accordance with said talking current, means
for selecting the components of said
modulated oscillating current within a de-
sired range of frequencies, means for
modulating a carrier wave by said selected
components, and a receiving station includ-
ing a heterodyne receiver with a source of

oscillations of a frequency equal to the fre-.

quency difference between said carrier fre-
quency and the frequency of said first men-
tioned oscillation current.

3. The method of receiving signals trans-
mitted as doubly modulated carrier waves
which comprises modulating said waves as
received with current of a frequency equal
to the frequency difference of the carrier
waves utilized for the double modulation.

4. A signaling system comprising a genera-
tor of carrier waves, means including a
transmitter device for doubly modulating
said carrier waves, and means for impress-
ing said doubly modulated carrier waves
upon a heterodyne receiver which includes
a local source of oscillations of a frequency

equal to the frequency difference of the car-.

rier waves utilized for the double modula-
tion whereby the carrier frequency com-
ponent may be eliminated, and means for
impressing the resultant waves on a filter
to eliminate one of the modulation com-
ponents, .

In testimony whereof, I have signed my
name to this specification this 7th day of
November 1921.

RALPH BOWN.
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