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"'_-,Paftented Mar. 19, 1929.

| UNITED STATES

e 1,706,379
._,.;PA_T;ENTV‘.;QFFECE. .

- A.‘My'inv:entio‘n velates to the art of broad-

-;and has for its object to produce a system
“of ~transmission “which shall be. efficient,
‘secret, and shall be non-interfering with re-

~ erating-on wave bands adjacent to or even
- overlapping in frequency the wave band or
‘bands™ employed herein.” The full system
-.10-in: owhich this  invention  is  particularly
“-adapted “ to -be used is that- disclosed

July 5,1927, No. 1,635,153. In said applica-
_tion: I have described a system of broad-
7 cast ‘distribution in which the ultimate re-
. celving stations are divided into groups;
- each group served by alocal or regional
~“broadcasting station which may both relay
-and.. originate programs. These regional
_stations - (called - C - stations) are in_ - turn
. grouped according -to districts or divisions,
“which ‘are served by district or divisional

g
B

5 which  may-also both relay and ‘originate

- ~-lated to.» master station (called A station).
The several stages of distributing ‘or relay
- stations have interconnection by radio. chan-
-nels .and wire trunk lines, and the regional
or’ "Cistations,ma-y be -connected Wi@h their
several groups of receivers or subscribers by
-wire lines, such. as telephone lines, “which
‘enable supervision, testing, metering, and the
~like to be performed locally.  With a sys-
‘teém-organized as thus described, great flexi-
- ‘bility is-possible whereby average efficiency
-‘of transmission throughout the entire system
‘may be.maintained at-all times and under
- all-conditions; and the ingathering and dis-
~tribution of material may be arranged so as
‘to énable :local subscribers with simple in-
‘struments to.receive from any part of ‘the
stem;and inake selection of all items from
plurality of 'progmn}s. A feature. of this
gathering’ and distribution is the modu-
ation of audio signals at or near ‘the. point

“otigin, upon carrier waves of a frequency
suitable for transmission over wire circuits,

‘Cr : .

[

‘wraves interchangeably over wire circuits or
":by\:'secondary'm'odulatipn, upon a high fre-
quency ‘carrier wave with: subsequent radia-
‘tion itheteof. . . S o

In the present case, I attain my objects,

o1

" casting and-particularly radio broadeasting,

“-Spect-to. other -systems simultaneously op-’

~1n:my’ prior. copending ‘application, Serial-
" No.. 746,357, filed October 28, 1924, patented.

- broadcasting stations . (called B stations), -

- programs. "All these relay stations are re- -

.circuit, -working into & csuper-audio fre-

. EDWARD E. CLEMENT, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR TO ED-
i WARD F. COLLADAY, OF WASHINGTON, DISTRICT OF COLUMBIA

' RADIO BROADCAST DISTRIBUTING SYSTEM. -

Application filed November 25, 1925. Serial N‘o.jv71,4”57. : : :

-and at the same time render; the invention

applicable to the general system- above de-
scribed, ‘as follows: Audio frequency signals
-are' modulated upon a suitable carrier wave
‘of superaudio frequency; the resultant:com-
Position current minus current variations of
the -said intermediate. frequency - are then
modulated - upon a primary radio frequency
carrier current and are radiated ‘the same
as a_primary carrier wave. This primary
‘carrier wave is received: at a, distant station,

60

65

demodulated to detect off the intermediate

frequency composition current, and the orig- -

inal -intermediate frequency .carrier cutrent
1s:transmitted separately and by means of a
-sepatrate -medinm to- the: receiving station

70

for recomposition: with said  detected  com-

position current. to reproduce a. carrier cur-
rent of the original intermediate frequency
modulated with the audio.signal wave ;- and -
this carrier current is then demodulated by
detecting off the audio signal waves there-
from. T T IE I R
My invention is illustrated in:the accom-
panying drawings, in which .~ HEE
Fig. 1.s a diagram of a system embody-
ing .the invention, using conventionalized
Symbols with no detail. ~ . -
Fig..2 is a diagram showing the detail of
circuits that may be: employed -in the man-
ner indicated in Fig. 1.- .~ '

- Fig. 3 is a diagram similar to Fig. 2, with

some parts conventionalized as in Fig. 1,
showing.secondary. modulation upon :a-cat-
rier wave produced: as.a harmonic of the
carrier wave originally used in ‘primary

75
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modulation; the original carrier wave being -

-also shown as transmitted -to the receiving

station, with ‘means for deriving. the same -

harmonic therefrom for use in recomposing
the original modulated carrier form. - - ;
-~ Fig: 4 shows a diagram of still another

modified arrangement, in which a balanced

primary modulator is employed with: the
-Colpitts-Heising cireuit for seconda vy niodu-

lation; the veceiver in this figure. being ‘also

-modified by.the elimination of the. saparate

composition cireuit shown in Figs. 1, 2 and

-3 between the first and second detectors. .
U gnd: the transmission- of these modulated

Fig. 5is a fragmentary diagram showing
the said separate composition ‘circuit applied

to the receiver circuit of Fig. 4. .

Referring to Fig.-1, 1. reptesents an audio
frequency modulator ‘such as a microphone

100-
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_coupling 3 to an escillator circuit.4, which in-
the present case is assumed ‘to be tuned to-
a so-called “intermediate. frequency”;.. that:
is; a frequency suitable for fransmission over :

1

10

=90

quency modulator 2, connected: ~through

wires, also suitablé for secondary modula-
tion and usually chosen- between the upper
limits of audition and 100 ke. per second.
6 isa filter adapted to suppress or filter out

‘unmodulated current of the frequency pro-

duced by the oscillator 4. “This is’ connected

with the audio. modulator 2 by means-of a.

coupler 5 and with an amplifier 8 by means

~of a coupler 7. The amplifier 8 is" con-
nected through coupler 9 to-a modulator 10

receiving high frequency carrier-current. to
coupler 11 from a source -12. .This"is_the

“secondary - modulator, which, receiving: the
amplified side band of waves from the origi- -

nal modulator, in turn impresses or modu-
lates these amplified and primary modulated

“waves upon a secondary or high frequency
The
~double maodulated: “high ,fre%ue_ncy' carrier
5 thus produced is. propagated

“coupling 18 into the amplifier 14 and if de-.

¢arrier  derived: from  the -source 12.

through the

" gired, through another:-coupling: 15 to the

power amplifier 16 to the antenna coupling
17 and so into-the antenna 18 for radiation.
In addition to furnishing low or inter-

‘mediate - frequency: carrier current for the -

modulator “ 2, the: source 4 is connected

through coupler 19 to a circuit 20, extend-

“ing to a coupler 21, by means-of which cur-

35

40

5T am not limited either:to
“or- to a subscriber’s line. .~

nections and terminal apparatus typified by

jack JJ, and at the subscriber’s station having .

connected to’it a telephone instrument typi-
fied at T. Tt is to'be clearly understood that
a telephone line

At the subscriber’s station-is a radio tele-
phone receiving ‘set comprising & receiving
antenna 26 connected through a coupler-27
97 to a first detector 28; the elements 26:and

27 being suitably tuned to-veceive. the pri-

[
T

80

~original unmodulated low: frequency carrier .
- current through ‘coupler 83 from’an exten-

.65

mary or. high-frequency carrier wave radi-

“ated from the antenma 18 "The  frst. de-
~ tector 28 is arranged todemodulate: the pri-

mary caviier wave receiver: on the antenna

26 and detect out:the side band which-is-of:
- the order of an intermediate-or superaudio

frequency and transfer this. throughthe

“coupler 29, side. band filter 30, and the
“coupler 81 to -the::compesition circuit: 32.

The- composition - eirouit 32:-also receives

sion 34 of the line 25 - A coupler 35 con-
nects the 'composition' circujt 32 to the input

.demodulate the composition currents >
{rom the circuit 22 and detect out the audio
- modulations, i o

_primary carriev ciitrent which primary: car-
1ier current modulated: with the superaudio’
“frequency band is transferrved through cou-~

cotipler 15, second: amplifier 16 and:coupler

“frequency band which is transferred through -
coupler 29 to filter-30.  In the filter 30 the
‘side bands. are filtered ‘to further free them. ..
_of . ‘the. primary : and  intermediate “earrier. S
~The gide bands thus stripped of the carriers . - -

“are passed through coupler 31 into the com-:115
“position citenit 32 where the orviginal low -

1,708,379

terminals ‘,ofa- second d_etocfor 36 Wh‘bse out-

put circuit is connected through an-audio :

transformer 37 to a-telephone receiver 388,
the: second - detector 36 being arranged to
erived -

: The-oper&tidn 'of_the‘"’system as shown in - '

‘Fig. 17is as follows: Audio waves-produced

at 1 are combined in the modulator 2 with 75 - 7

low or'intermediate -frequency carrier. cur- R
rént from the-sotirce 4 to produce in the out--

put-cireuit of the modulator a-band compris- - -

-ing the cairier current of both side bands

which is. transinitted -through the .coupler 80

5 to the filter 6 which passes the side bands™ " -

“only through coupler 7 to- the amplifier 8. - e
~where ‘they are :amplified - and transferred

to the modulator 10 through coupler 9. In.
the modulator-10 these side bands which are 85

‘of intermediate or superaudio frequency, - - -

are ‘modulated : onto-a high or ‘radio fre-.
quency carrier-current hereinafter termed the

90
pler 13 to the amplifier 14 and thence through
17 to antenna 1§ where the. primary carrier -

wave ‘modulated with the intermediate fre-
quency ‘band is radiated in:the form of a

~double modulated: wave-in which -the pri-.- -
‘mary wave is.produced by the source 12, - '
‘the- intermediate wave is the band of super-
rent at the same frequency is supplied to'an.:
~ amplifier 22 and thence through coupling. -
and tuning elements 23—24 to the wire cir-.
“cuit 25, which is shown as the individual
“wire circuit of a telephene subscriber, hav-
ing the usual central office switchboard con-

andio or ‘intermediate frequencies: without
the intermediate frejquen‘cy carrier.- eurremt .-
and the signal wave is the audio -wave.pro- -’

‘duced-at:l: 5000

" The-double. 'm(')dulart'ed‘ wave ';ci'.i;hrsmitted,

from antenna 18 is.received on the receiving 105 = -

“antenna 26 at ‘the receiving station.where -. -
it is transferred through. coupler 27 to the - -
‘detaector 28 ‘which demodulates the: primary -

carvier wave to” detect out the intermediate - -

frequency carrier currvent ig-supplied to form - -
a low frequency: cariler current modulated - .. -

with “the audio signal waves which=aundio . .

-modulated low - frequency “or  intermediate. 12 o
Ccarrier-is passed to the second deteetor. 36
‘through coupler:35: where it is ‘demodulated:
“and the audio signal waves detected out and

passed: to the telephone receiver 88 through "
the audio transformers 371~ o oo

. Fig. 2 is a. detail showing of a' specific
type of circuits and apparatus which may

‘be used- for- the elements diagrammatically - - -
- or symbolically indicated in Fig. 1, the cir- -
-euit elen,l»ents-,_of*Eig.*Qibeing used in place

130
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“of the symbols of Fig. 1 bearing similar
reforence characters.
' .. Referring to Fig. 2 more in detail, the
. element 1 for producing the telephonic cur-
.. 5 rents consists of the usual microphone M
... and battery MB connected through a trans-
~former as shown to the input circuit 2° of
“ the modulator element: 2. . The modulator
. element 2 consists of a modulating tibe 2P
10 having its filament and grid terminals con-
- .nected through the input circuit 2, and its
. iplate or output circuit arranged to include
“the usual plate battery PB and the primary
winding of a ¢ouplér transformer 5. Os-
5:cillator element. 4 consists of the oscillator
- tubeOT having ‘its input and output cir-
~-cuits “connected with suitable “inductances
and ‘capacities to form a generator of con-
=+ “tinuous waves of the desived frequency, in
20 this case,an intermediate or superaudio fre-
. ‘quency- capable of being modulated on a
radio frequency carrier ‘and capable of be-
ing modulated. by audio frequency waves.
The"side band’ filter 6 comprises a circuit
256" tuned to the intermediate frequency con-
“.nected in.shunt ‘of the secondary of trans-
= former 5, and in series with the primary of
- transformer 7 across the terminals of a mul-
. “tiple group of ‘tuned circuits 6> and 6¢ each
.30 tuned to:pass one of the side bands only
~"and ‘not “the carrier frequency. Thus the
- carrier f equency is suppressed by being con-
“fined to the circuit 6* while the upper and
_ “lower side bands only are permitted to pass
5 through, the primary of the transformer 7.
~The various amplifier elements 8, 14, 16 and
o7 92 are the usual audion tube amplifiers of
.. the multiple tube type. for volume ampli-
fication and consist as shown, of a plurality’
£9-of amplifier -tubes having their input cir-
~- cuits ‘connected in . multiple through the sec-
‘ondary of a coupler transformer and their -
- ~output circuit “connected through the pri-
‘mary of a coupling transformer all as will-
be clearly seen from the circuit diagrams
and‘which’will-be sufficiently understood by
10se skilled in the art without further de-
il - reference to . the parts.. The oscilla-
nigenerator 12is the usual aundion tube
oscillator element similar in all vespects to
- the” oscillator 4 except that it is arranged
“to- produce oscillations of radio frequency
“here used as the primary cavrier wave. “The
S 10 is substantially the same as .
wlator 2 except that it is connected -
“an the system so as to modulate the two
- audiosignal” side: bands of the superaudio
©frequency:-onto the primary carrier Wave
~ - produced by the oscillator 12 and propagate
60the same ‘as”double modulated radio fre-
“quencycurrents through amplifiers 14 and
16 and coupling transformers 13, 15 and 17 .
to the radiating antenna 18, the. side bands -
_being supplied to the modulator 10 through:
65 amplifier 8" and coupling transformers 9 '

1,706,379

“bands and hold back

mediate carrier frequency might exist in the

“out the audio frequency or

“producer 12’

ing,
~of Fig. 8, the frequency of the wave radiated

while the primary carrier current is sup-
plied from a source 12 to the coupling trans-

~former 11. The ‘first detector element 28
of the subscriber’s receiving set consists of -
‘an audion tube detector 28* having an in-

put circuit 28" tuned to the primary wave
and including in its plate circuit the pri-
mary of the transformer .29, the detector
element 28 as a whole being adjusted in
a manner well known in-the art to demodu-
late” the primary wave and detect off -the
intermediate frequency side bands causing
them to -traverse. the output or plate cir-
cuit including the primary of the trans-
former 29 through which transformer ‘they

-are. passed to the filter element 80. This

filter element is the same as the filter ele-

ment 6 with the same electrical constants

so that it operates to

pass only the two side
whatever of the infer-

coupling circuit 29. The composition cir-
cuit 82 is simply a closed circnit including
a -pair of input coupling windings and an
output. winding, - the -input windings con-
sisting of the secondary windings of trans-

formers 31 and 33 while ‘the output . wind- -

ing is the primary

winding of coupler trans-

former 85.. The second detector element 86 of

the subscriber’s set is the ‘usual audion tube
detector clement having its input and -out-
put circuits including ‘the primary ‘of the
coupling transformers 34 and the second-
ary of the audio transformérs 36, respéc-
tively, suitably tuned and adjusted to de-
modulate = the or *curr o
from the composition circuit 32, and. detect
th : telephonic sig-
nal currents to be - transferred through the
transformer 36 to ‘the receiver 37.. ~

. Where it is desirable .to use a common
primary and intermedi--
the arrangement of Fig.
-3 is used which is substantially the same as
that of Fig. 2 except that the second osecilla-

source for both the
ate carrier currents,

tor or high frequency -carrier source  is

omitted and the high frequency or primary

carrier current derived through a harmonic

current taken from the line 20, the harmonic

producer being arranged to produce in the'

line ‘11" 'a harmonic of relatively high or
radio frequency, at suitable “amplitude  for
use in place of the ustil original_souice of
primary frequency carvier  current.

the" side bands passed to  the modulator
through transformer 9. From the fo
it' will be seen that-in ‘the arrangement
from the antenna 18 will be a harmonic of
the “frequericy of the. oscillation generator 4
and will be modulated with a band of super-
audio frequency without the base frequency,

3.

from the intérmediate carrier :

imary ¢ This "
L brimary. cairier current is passed into-the
‘modulator 10 where it is modulated with

forego- -

<

90

100

oscillator - current “received -

110

115
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60
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“same as that of Tigs. 1 to- 3, and comprises
“the coupler 21/

40

~ subseriber’s station comprises a receiving -
antenna 26" coupled- to the input circuit of

which band is the result of the modulation

of the base frequency by the audio frequency

signal waves.  The reception at the sub-

seriber’s station. is the same as that described
for Fig. 2. ' S

" In the arrangement .o_f Fig. 4,”t1_1e audio-

frequency signal currents generated by the
microphone M’ and battery MB’ .are com-

‘bined with oscillations of “intermediate or
superzudio frequency from source 4’ ‘through"
a balanced or double tube modulator 27 to
form a band of superaudio frequency with-
out -the base intermediate frequency -com-.

ponent as a carrier, which band 1s modulated
onto a primary - radio frequency .carrier
through a Heising oscillator and modulator

‘unit- 107 and the resulting double modulated.
~ primary wave radiated from

The double tube modulator 2’ is of the type
disclosed  in the patent to Carson, -No.

1,343,307, patented June 15,1920, while the
oscillator and modulator unit is. the usual

Heising type in which O is the oscillator

though not shown, it will-be understood that:

suitable amplifiers may be used both be:
fore and after the oscillator-modulator unit,
as well as a filter circuit or circuits between

- the output of the modulator 2’ and the input
of ‘the modulator tube MO or an amplifier
preceding it. The arrangement for supply-

ing the intermediate frequency carrier cur-
rent to the subscriber is substantially ‘the

connected” to transfer cur-

rent from the circuit of the source 4" through

an amplifier 22’ to the line 25 extending

to a subscriber’s station. - This subseriber’s
line, as in the preceding arrangements, may

may be any line also used for other service
such as a commercial power supply line or -
a telephone line as here shown by way of
example. The radio receiving set at the

a first. detector 287 arranged to receive and

50

L
D

.60

- put cireuit of

demodulate the-double modulated primary

wave radiated from the antenna 18’ to detect’
out the ‘intermediate frequency band -and.-

transfer the same, after re-composition with
the original intermediate wave, to’ the in-
a second detector 36" arranged

to demodulate the composed or synthesized

wave to detect out the audio signal wave and:
" deliver the same to the receiver 38". - Recom-.
‘position is here effected through a -eomposi-
tion transformer 32’ corresponding in func-

“tion to the composition circuit 82 of Figs. 1
“~and 2 and comprising the three windings 31’

33’ and 35 having a common magnetic field

“and connected respectively-in the output eir-
5 cuit. of Fhé ﬁ;fst'(detec‘tor 28’, across the line

the antenna 18".

1,708,379

25" through extensioﬁ_SéL", and in the input

circuit of the second detector 36”. ‘Thus, the

band detected from the primary carrier re-

ceived on the antenna 26’ is combined with
the original intermediate carrier: wave - Te-
ceived over the line 25” and extensions 34",

As an alternative, the re-composition may
be effected through a composition: link cir:
cuit as shown in Fig. 5 whieh is the same as
that uged .in Figs. 1, 2 and 3 and comprises

“a link citenit 132 to be- coupled through
‘transformers 131, 133 and 135, respectively,

70 '

=

to the output of the first detector 287, to the o

“line through extension 34’ and to the input

of ‘the second detector 36’."

.- It should bs understood that t-h'e‘,, varmus
circuits and parts thereof shown herein, are’
for definition only and not for purposes of

limitation. Thus, in - practice; especially

where ‘sécreécy is. desivéd, proper filters will,
- be employed ‘at.6 or after 10 in Fig. 1to pass

.80

only one side band. - Many other refinements - S

7 r and modifications will occur to those skilled
‘tube and MO the modulator tube, the oscilla- :
tor circuit being adjunsted to produce oscilla--
tions of the desired radio frequency. Al-

in the art after reading this-specification.

omodyne duplex receiving sets of - ‘the ‘so-.

90 °

called Carson type may be employed, and the =

ter for better use in the system of my prior

copending application, Serial No. 746,357,
hereinbefore referred to.  In the - specific.

~modulating transmitter 1--2 .of Fig. 1 may -
be replaced by an equivalent relay transmit-

form deseribed, only unmodulated supéraudio
current is transmitted over wire circuits. The . -

modulated signal waves are radiated from.:
the transmitting station to the self-contained:
_individual receiving apparatus at the re- -
“ceiving station. . In thus specifying unmod--

ulated” current- however,. I. do not bar the

-use of selective -or filtering apparatus to
take out some of the frequencies in the mod-
‘ 1 the d ; V.- ulated band, and transmit . the -same- over ..
~ e a'special line for the present use only or.

105 °

the wire while transmitting the balance by -

radiation; for purposes of secrecy. .-

The use of a harmonic generator or what 1

“have called herein a harmonic producer,

119 -

through which the frequency of the radiated - -

‘wave -is definitely related to-the frequency -
of the initially modulated wave, leads to.a - - -

line of development which-is niot fully de-

‘seribed herein, as it does not relate to the
“same specific invention. .However,.it should

115,

be stated that the: production of harmonics . '
in the broader sense herein indicated, makes -

‘it possible to modulate, ‘or rather to produce -
waves of radio frequency and bearing signal -
modulations, by causing the original low fre-

120

quency signal ‘waves to produce. harmonics, e

steppinig up to the -desired order of fre- -
‘quency, which starting from the audio fre- -

quencies might be. to the sixth or eighth

~octave for radio frequencies. -Generically, -
‘this idea is the same as in the present case,
althought -in- this case- the . modulations in-
the secondary circuit 14 are not harmonies
“of the audio modulations produced in the

130
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cireuit 1, but they contain harmonics of fre-
quencies which are found in the composition
- of the audio waves with the carrier fre-
quency of the generator 4. Broadly speak- .
ing; the secondary modulations may there-
- for be said to be in harmonic relation to
the low “frequency modulations, and ob-
viously the stepping up in such harmonic
- relation wmight-well begin with the audio .
frequencies themselves. In such case, selec-
tion of particular parts of -the spectrum
. would have to be made in order that a given
- number of constituent frequencies represent-
ing harmonics of the original audio waves
‘may be brought together in the receiving cir-
- cuits for recomposition and detection. The-
oretically, the audio portion of the spectrum

. may contain an infinite number of frequen-

_cies; but a . very limited  number may be
selected, without sacrificing pitch or quality -
for stepping up, radiation, and  recomposi-

- tion..

What I claim is: -

1. The method of radio broadcast trans-
‘mission. which consists in modulating audio
- signal waves onto a carrier current of super-

‘audio intermediate frequency, modulating
the resultant composition current minus cur.
rent variations of the said intermediate fre-
“quency onto a primary radio’frequency car-
_rier current and radiating the same as a .
- primary carrier wave, receiving at a distant
- station the primary carrier wave, demodu-
.- lating: the same to detect out the intermedi-
~ate igrequeney composition current, trans-
-mitting the original intermediate frequency
- carrier current separately and by means of a
separate medium to the receiving station for
“recomposition with said detected composi-
tion current to produce a carrier current of
the intermediate frequency modulated with
~ the audio signal wave, and demodulating or
“detecting the audio signal waves therefrom.

2. The method of broadecasting intelli-
gence. which comprises modulating audio
“:signal waves onto a carrier current of super-
‘audio intermediate frequency, transmitting
-.ona primary carrier-wave of radio frequency
a-band of frequencies resulting from said
o modulation without the unmodulated portion
- of the intermediate frequency waves, trans-
" mitting separately and by means of a sepa-
~rate medium to a distant receiving station
the -carrier current of intermediate fre-
quency, Treceiving the primary radio - fre-
“.quency-waves at the receiving station, de- -
. tecting out the band, combining the band

~ with the intermediate carrier, and detecting
- the audio frequency signals from the com-
- bined currents: , : :

3. The method of broadecasting intelli-

~gence which comprises transmitting a radio

carrier wave modulated with a band of

superaudio frequency waves minus waves of
a given frequency within said band, supply-
ing waves of said given frequency separately
and by means of a separate medium to g
distant station, and at the receiving station,
receiving said radio waves, detecting off the
band, combining the waves received sepa-
rately with the band and’ detecting the audio
signal waves from the resulting currents.
4. The method of broadcasting  intelli-
gence which comprises transmitting audio
signal waves by double modulation of radio
waves 1n which the intermediate wave is a
band of waves minus. waves of a given fre-

~quency “essential to clear reception, trans-

mitting waves of said given: frequency sepa-
rately and by means of a separate medium

“ .

65

70

50

to a given point, and at the given point com- -

bining the separately ‘
the radio transmitted waves.
5. In a system of broadcast distribution, a
source of current of given intermediate fre-
quency, a source of radio frequency current,
means for combining audio

transmitted waves with

current to produce a band of intermediate
frequencies substantially without current
variations of the said ‘given intermediate
frequency, means for modulating said band
onto said radio frequency current, means for
transmitting said modulated radio frequency
currents as radio waves, a receiving station,
a radio receiving set at said station for receiv-
ing said radio waves, a wire line arranged to
receive waves of said given intermediate fro.
quency directly and separately from said
source and adapted to convey the same over
the line to the receiving station, and means
at the receiving station for combining the

frequency sig--
- Loe . :
naling current with intermediate frequency
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waves received over the wire line with the

received radio waves. g : ‘

6. The system claimed in claim 5 in which
the radio frequency current is a harmonic
of said given intermediate frequency, with
an harmonic producer for the same energized

from the source of intermediate frequency .

current, and in which the connection to the

wire line is made between said source and’

sald harmonic producer whereby the inter-
mediate frequency waves are transmitted
directly and separately from -all modulated
waves. ©

7. The system claimed in claim 5 in which
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the source of radio frequency current is a.

harmonic producer supplied with funda-
mental frequency current from said- source
of intermediate frequency current, and the
line connection is through an intermediate
frequency or long wave amplifier connected
in_parallel with said harmonic producer.
In testimony whereof I hereunto affix my
signature. : '

EDWARD E. CLEMENT,
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