March 22, 1927. 1,622,033

A. N. GOLDSMITH ET AL
RADIOTELEPHONY

Filed May 26. 1922

‘F/:q. 4’
.y /:q. 5

20

/9

2/

19 | 20
22

Fig. 2
Frg. 3

/3
II’E‘I

3
| E\II

___'l

Inventor
ALFRED N. GOLDSMITH & .

. JULIWS WEINBERGER
theirflit :
20y theirttousiy (1 1 e




Patented Mar. 22, 1927.

UNITED STATES

1,622,033

OFFICE.

PATENT

ALFRED N. GOLDSMITH AND JULIUS WEINBERGER, OF NEW YORK, N. Y., ASSIGNORS
TO RADIO COREORATION OF AMERICA, A CORFORATION OF DELAWARE.

RADIOTELEPIIONY,

Application filed May 26,

This invention relates to methods and ap-
paratus for accomplishing limited or re-
stricted communication between radio trans-
mitting: and receiving stations. While the

5 inwention may be generally useful under
vircumstances, in radio. signaling it is
irly applicable to preventing unau-
ed: reception in radio telephony. In
broadeasting systems as used at present any
10 person having a radio receiving set capable
of receiving the wave length on which the
music or speech is transmitted may derive
full benefit therefrom regardless of whether
such person: or persons -contribute toward
the -cost -of operation of the broadcasting
station. Tt is therefore desirable in some
cases to limit the reception to authorized
stations, which type of service we term “nar-
rowcast transmission”.

It is also desirable to provide a method
and apparatus in which the receiver can be
sold outpight but which will permit the
transmitting station to exact a charge at
certain intervals from its subscribers.

The general objects of the invention are
to- fulfill the above requirements. The more
particular objects of the invention will ap-
pear more fully in the course of the follow-
ing description.

The novel features which we believe to be
characteristic of our invention are set forth
with particularity in the appended claims.
Our invention, itself, however, both as to its
onganization and method of operation will
best be understood by reference to the ac-
companying drawing in which Fig. 1 is a
diagrammatic vepresentation of a transmit-
ting and a cooperating receiving station util-
izing the invention. .

Figs. 2 to 5 are dingrammatic representa-
tions illustrating certain kinds of electrical
filter cirecuits applicable to “narrowcast re-
ceivers”.

In accordance with the invention we
45 add to the outgoing music or speech pow-

erful interfering tones which distort the
transmission and which would spoil the
quality of the reception in an ordinary re-
cewvei, and then eliminate the interfering
80 tone of tones in our receivers. The tonz or
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tones may be added to the transmitted wave
in, various suitable ways and eliminated
from the receiver in any suitable manner.
The added interfering frequencies may: be
practically any frequencies which will pro-
duce. an audible tone or tones in an ordinary
receiver, but preferably frequencies will he
selected which are not likely to. occur fre-
quently in the music or speech which: is: to
be transmitted. By way of example. the
following interfering tones may be used
which may be sent continuously: or at regu-
lar or irregular intervals. .

(@) Very low tones below the normal

range of frequencies of speech or- music; 62

e. g. 30 cycles per second. ,

(6) High tones above the. normal range
of frequencies of speech or musics e. g 2500
cycles and over.

(¢) Tones in the normal range of -musical
or speech frequencies, but preferably at fre-
quencies between two of the frequencies
used in the scale of “international pitch”
such, as is employed by orchestras or any.
other pitch employed, and preferably also
such frequencies as are not important in
speech for the case of speech.

(@) Two tones or twe ranges of tones,
separated by a few cycles per second, so that
they will produce marked beats.

(e) Two tones, or sets of tones at markedly
discordant intervals. . .

() One or more tones, the frequencies
of which are varied in any desired fashion
within any desired range or ranges, for ex-
ample in the zones of frequencies midway
between the frequencies of tones in the scale
of international piteh. -

(9) Any combination of, the abowve.

To. accomplish the reception of the trans-
mitted waves any suitable acoustic or elec-

trical filtering means may be used to elimi- .

nate the added frequencies, but we prefer
to use electrical filters in which case the re-
quirements for receiving waves transmitted
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in accordance with. (@) to (¢) will be as

follows « .

(a) A high pass filter for passing all fre-
quencies above the injected low tone and.
entting oib ths 1&51*‘91" ;
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(b) A low pass filter for passing all fre-
quencies below the injected high tone and
cubting out the latter. :

(¢), (d), (¢) and (f) Ome or more highly
selective band filters for cutting out the in-
jected tone or tomes, but not affecting ap-
preciably the nearby notes of the scale.

(g) An appropriate combination of the
above. ’

‘Any appropriate receiving and transmit-
ting circuits may be used in conjunction
with the means for producing and elimi-
nating an interfering tone or tones and it
will be understood that the system of Fig.
1 is merely representative of one of the many
possible forms which may be used. Refer-
ring to this figure, 1 is a telephone circuit
for impressing the speech or music on the
high frequency transmitting circuits. The
interfering tone or tones may be produced
and radiated in a variety of ways, either
using the same or a different high frequency
radiating system. For simplicity the ar-
rangement 1s illustrated in an arrangement
in which the interfering source 2 is directly
associated with the telephone circuit, for
example, by coupling thereto. The radio
frequency circuits shown comprise the am-
plifying and modulating tube circuits 3 and
the oscillating feed back tube circuits 4 for
producing the modulated high frequency
waves in the antenna 5. These waves will
be modulated mnot only by the speech or
music to be received but also by the inter-
fering tone or tonmes. The speech or music
modulated in this manner received by an or-
dinary receiving station will be of poor qual-
ity or even only partly comprehensible and
of little practical value for entertainment or
other purposes.

The original quality may be completely
restored for a subscriber by means of elec-
trical or mechanical filters of suitable acous-
tic properties before actuating the telephone
or other receiver. The filtering means may
be arranged in any appropriate inanner rela-
tive to the receiver. The receiving circuits
shown comprise a receiving antenna 6, re-
ceiving circuit 7 and amplifying and detect-
ing tube 8 having its output circuit coupled
to the circuit containing the filtering means
9. The telephone or other receiver 10 is con-
nected after the filtering means. By appro-
priate selection of the frequency character-
istics of the filtering means substantially all
of the injected undesired tones are elimi-
nated while all of the desired music or
speech passes through to the receiver sub-
stantially unaffected.

Although our invention is not specific to
the particular type of filter or electrical cir-
cuits, in Figs. 2 to 5 a number of known
civcuits of electrical filters are shown by
way of example. The circuit of Fig. 2,
comprising for example, a number of meshes
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of inductance 11, in series and capacity 12
in parallel (usually termed a “low pass”
filter) may by appropriate selection of the
ralues of the inductance and capacity, be
made to act as a shunt for all frequencies
above 5000 cycles and as a relatively low
impedance for frequencies below this value
in a well known manner. If an interfering
tone above 5000 cycles is used this will not
be heard in the receiver, but all frequencies
below this value will be heard substantially
perfectly, as this type of filter may be con-
structed or adjusted to have a cut off fre-
quency vwhich 1s relatively sharp. As prac-
tically all of the tones of speech or music
are below this frequency the quality of the
reception will not be impaired.

Fig. 3 shows a high pass filter comprising
a number of meshes of capacity 13 in series
and inductance 14 in parallel. If an inter-
fering frequency of 30 cycles is selected the
filter will act as a substantially infinite im-
pedance thereto and only the frequencies of
the speech or music (which are mainly above
this frequency) will pass through to the re-
ceiver.

By means of the more complex filter of
Fig. 4, which is of known types we may se-
lectively eliminate a desired band of fre-
quencies which correspond to the injected
interfering tone or tones of ¢ to g. The ar-
rangement of Fig. 4, which has meshes of
capacity 15 shunted across inductances 16,
in series in the line, and inductance 17 in
series with capacity 18 across the line, may
be adjusted to eliminate a narrow band of
frequencies. This band may correspond to
a tone or tones between two notes of the in-
ternational pitch or other pitch used.

Similarly the band filter of Fig. 5, using
meshes of inductance 19 in series with ca-
pacity 20 in the line and inductance 21 in
parallel with capacity 22 across the line, may
be adjusted to pass two wide bands of fre-
quencies eliminating a band of frequencies
between these. ,

By an appropriate selection of two or
more of the filters two or more frequencies
differing- widely from each other may be
eliminated in case two or more widely dif-
ferent tones are used.

In the actual operation of the system each
subscriber will be supplied with filtering
means to be connected 1n his receiving cir-
cuits which will eliminate the frequency
which the transmitter injects into the speech
or music which it transmits, This injected
tone will be changed at the transmitter at
regular times and the subscriber will then
find it necessary to purchase new filtering
means which will be supplied only by those
in control of the transmitting station.

In order to make it difiicult to duplicate
the filtering means, thereby avoiding pay-
ment of a subscription fee, we preferably
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pour cement around the impedances which
malies it exceedingly difficult to discover and
duplicate the combination as the destruction
of the cement block without damaging the
elements. is. o tedious and: troublesome
process.

From the foregoing it will be seen that
practically any vecelving station may be
readily equipped for this type of narrow
cast reception and the appartus for this pur-
pose may be sold outright to those subscrib-
ing to the desived entertainment.

Having described our invention, what we
claim is:

1. In a radio signaling system, a method
of restricted communication which consists
in generating radio frequency oscillations,
modulating said oscillations in accordance

.with a signal current and a confusion alter-

nating current, said confusion current hav-
ing a minimum frequency of 2500 cycles per
second, and transmitting said modulated os-
cillations.

2. In radio signaling systems, a method of
restricted communication between transmit-
ting and receiving stations, which consists
in generating radio frequencies, modulating
the radio frequencies in accordance with said
communication, modulating the transmission
at an interfering tone frequency differing
from the frequencies generally existing in
sald communication, said interfering tone
comprising beat notes produced by two tones
separated by a few cycles per second, filter-
ing out the interfering tone at the veceiving
station and receiving the desired communi-
cation.

3. In radio signaling systems, a method
of restricted communication between trans-
mitting and receiving stations, which cos-
sists in generating radio frequencies, modu-
lating the radio frequencies in accordance
with said communication, modulating the
transmission at as interfering tone fre-
quency intermediate to two of the note fre-
quencies of a standard musical pitch, filter-
ing out the interfering tone at the receiving
station and receiving the desired communica-
tion.

4. In a radio signaling system, the combi-
nation of a transmitter, means for generat-
ing an interfering tone of a frequency dif-
fering {from that of a tone of standard musi-
cal pitch, and a receiver having filtering
means for eliminating said interfering tone.

5. In a radio signaling system, the combi-
nation of a transmitter, means for modulat-
ing the radiation from said transmitter in
accordance with a desired communication
and at a frequency corresponding to aninter-
fering tone of a frequency diﬁering from
that of a tone of standard musical pitch,
and a receiver having filtering means for
eliminating said interfering tone.

‘nation of a

a2

6. In a radio signaling system, the combi-
radio telephone transmitter,
means for radiating an interfering tone of
a frequency differing from that of a tone
of standard musical pitch, and a receiver
having filtering means for eliminating said
interfering tone. :

lod

T
bination of a radio telephone transmitter,
means: for radiating an interfering tone of
a frequency differing from that of a tone of
standard musical pitch, and a receiving
station having an electrical filter adapted to
eliminate said interfering tone.

8. A radio telephone transmitting station
for restricted communication having means
for modulating radiations. in accordance
with a desired communication, and means
for introducing in the transmission an aux-
iliary effect adapted normally to produce au-
dible tones interfering with the comprehen-
sion of the reception of the desired com-
munication, said audible tones consisting of
frequencies varied in a range intermediate
of the frequencies of tones in the scale of
international pitch,

9. A radio telephone transmitting station
for restricted communication having a single
means for modulating the radiation in ac-
cordance with a desired communication, and
means for introducing in the transmission
an auxiliary effect adapted to normally pro-
duce audible tores interfering with the com-
prehension of the reception of the desired
communication, said audible tones consist-
ing of frequencies within a range of fre-
quencies intermediate of that of tones in the
scale of standard pitch.

10. A radio telephone transmitting sta-
tion for restricted communication compris-
ing a pair of radio telephone transmitters,
operating on substantially the same wave
lengths, one being modulated by normal
communication and the other by interfering
tone of a frequency differing from that of
a tone of a standard musical pitch.

11. In a radio signaling system means for
generating a radio frequency, means for
modulating said radio frequency in accord-
ance with an audio frequency, means for
modulating said radio frequency in accord-
ance with a confusion frequency having a
frequency component within the range of
the audio frequency and differing from the
frequency of a tone of a standard musical
pitch, and means for transmitting said last
modulated radio frequency.

12. The method of receiving high fre-
quency oscillations which have been modu-
lated in accordance with an audio frequency
and also in accordance with a confusion cur-
rent having a frequency component within
the range of audible frequencies and differ-

ing from the frequency of a tone of a stand-

In & radio signaling system, the com-.
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ard musical pitch, comprising demodulating
said oscillations, and filtering said confusion
currents from said audio frequency.

13. In radio signaling systems, a method
of receiving restricted communications com-
prising the steps of demodulating the radio
frequency to produce an audio frequency
band having a range of frequencies includ-
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ing the restricting frequency, said restrict-
ing frequency differing from the frequency
of a tone of a standard musical pitch, filter-
ing out said restricting frequency, and ren-
dering the communication intelligible.

ALFRED N. GOLDSMITH.
JULIUS WEINBERGER..
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