
Nov. 23, 1937. J. L. WRIGHT 2,099,787 
RADIO BROADCASTING SYSTEM 

Original Filled Dec. 18, 1933 2 Sheets-Sheet 

> - 3/ 32 

Jo-Wze 

ad 

TTIAA al 
22 as a 22 

T, a U. 

Yoo O 4. v. G 
AMPLIFEf ampurier 
E Y Aalenzer 8.98 s.S.S.S 

sooooooooo f44. J. %24 

  

  



Nov. 23, 1937. J. L. WRIGHT 2,099,787 
RADIO BROADCASTING SYSTEM 

Original Filed Dec. 18, 1933 2 Sheets-Sheet 2 

a m rat- w 2 24, WC feSPONs: VE 120 e? MEANS 

Voice Current | 
fes Pons we 2oo MEANs ga-O 54-O 

Mazva/AAp 

  



0 

5 

20 

30 

55 

Patented Nov. 23, 1937 

UNITED STATES 
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PATENT OFFICE 
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RADIO BROADCASTING SYSTEM 

Joseph L. Wright, Forest Hills, Long Island, N.Y.; 
Ellen Hamilton Clegg Wright, executrix of said 
Joseph L. Wright, deceased, assignor, by mesne 
assignments, to Radio Corporation of America, 
New York, N. Y., a corporation of Delaware 

Application December 18, 1933, Serial No. 702,880 
Renewed September 10, 1937 
6 Claims. 

My invention relates to improvements in radio 
broadcasting Systems, and especially to such sys 
tems wherein one station receives for broadcast 
ing, the programs transmitted by one or a number 
of other broadcasting stations. 
The main object of my invention is to provide 

automatic control whereby a program while being 
broadcast from one station is automatically trans 
mitted to another station from where it is broad 
casted. The transmission of the broadcasted 
program automatically operates voice-current, re 
Sponsive devices at another station whereby the 
transmitted broadcast program operates the 
Voice-current responsive device which operates so 
as to effect connection between the transmitted 
broadcast program to the transmitter of the sta 
tion which is to broadcast the transmitted pro 
gram. 
Means are provided whereby the local an 

nouncer may automatically disrupt the trans 
mitted program from the distant station and con 
nect in its place the local program to the local 
transmitter station from where it is broadcast. 

Provision is made whereby a plurality of distant 
Stations may transmit their programs to a local 
station whereby the respective programs are 
broadcast by the local station. 
With this arrangement, the various programs 

originating at distant stations may be controlled 
automatically and broadcast at the local station 
Without the necessity of employing an operator 
in the control-room. 

Various features of my invention will be 
pointed out in the detailed, description to follow. 
My invention is illustrated in the accompany 

ing drawings, wherein 
Figure 1 shows schematically one form of the 

broadcasting system; and 
Figure 2 is a modification of Figure 1. 
Referring to Figures 1 and 2, relays 5 and 55 

are designed to respond to Voice currents and 
may be of the type disclosed in United States 
Letters Patent No. 1,221,299 issued April 3, 1917, 
to C. J. ErickSOn. 

Relays 8 and 58 are balanced differential re 
layS-that is, the tWO Windings have equal and 
opposite effects and thereby neutralize each other 
when energized at the same time. Therefore, 
When the windings of each of these relays are 
energized simultaneously, the relays remain un 
Operated. The third winding, O and 6 re 
Spectively, of relays 8 and 58, is employed to 
render these relays slow to release, in the Well 
known manner, although if desired these relays 

(C. 250-6) 
may be provided with copper sleeves surround 
ing the cores, or be provided with copper slugs. 

Referring to Fig. 1, the microphone f of the 
local announcer is preferably located in a room 
separate from the remainder of the control room 
apparatus shown, and the transmitter station 80 
of WFBR, may be located in an adjoining room, 
or at a distant point from the control-room. I 
have shown two jacks connected to conductors ex 
tending to distant stations, WABC and WEAF. 
Inserted in these conductors are resistance coils 
27 and 28, or regulators, which are utilized to 
give the proper volume or regulation from the 
two stations in question. The plug, provided with 
the tip and sleeve 22 and 2 when inserted in the 

O 

15 
jacks connects either one of the stations WEAF 
or WABC with the transmitter station WFBR 
through contacts of relay 4. w 
The Operation of the System shown in Fig. 1 

is as follows:-When the operator in the control 
room, Wishes to connect either station, WABC or 
WEAF, so that the programs therefrom may be 
broadcast by station WFBR, he places the plug 
into the proper jack and the program being broad 
cast from either one of these two stations will be 
transmitted over the two conductors extending to 
station WFBR through the contacts of the jack 
and the plug to contacts 9-2 and 5-6 of 
relay 4, as relay 4 is in its normal position at 
this time. The connection from the Selected 
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30 
distant station Will be connected to the tWO 
conductors shown extending to the transmitter 
station 39, whereby the transmitted program is 
broadcast from WFBR from the antenna, Sys 
tem 3-32. 
Any standard type of transmitter station may 

be used, such as shown on pages 502 and 507 of 
the Radio Hand-Book published in 1931 by Moyer 
and Wostrel. 

If, at the end of the distant broadcast, the 
local announcer wishes to broadcast, or in case 
a local program is to be broadcast, the micro 
phone is utilized. The sounds taken up by 
microphone cause voice currents to pass from 
the primary to the secondary of the transformer 
2, in the usual manner, where they divide, a por 
tion of the current entering the input of the 
amplifier illustrated by the circle at 3, and to the 
input of the amplifier illustrated by the circle 4. 
The details are not shown as Such an arrange 
ment is illustrated and described in United States 
Patent No. 1,889,005, issued November 29, 1932, 
to H. H. Smith. 
A portion of the voice currents passing 

through the amplifier 3 enters the Windings of 
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2 
the voice-current relay 5, which thereupon re 
Sponds and causes its contacts 6 and 7 to vibrate, 
thereby momentarily removing ground during 
Such vibrations from the winding 0 of relay 8. 
The removal of ground from this winding allows 
current to flow through the winding 9 alone, 
thereby unbalancing the relay 8 and causing 
it to energize. The energizing of relay 8 causes 
contacts and f2 to close, thereby completing 
the circuit for a third winding to establish a 
path for eddy currents to render relay 8 slow 
to release. 

Because of the slow-to-release feature of re 
lay 8, this relay will remain operated for a short 
interval after the contacts of relay 5 cease vi 
brating, following the cessation of voice cur 
rents originating in the circuit of microphone f. 
The interval during which relay 8 remains en 
ergized is greater in length than the ordinary 
pause between Words in conversation in order 
that relay 8 will remain operated during such 
pauses. The relay 8 may be constructed or ad 
justed to remain energized for any time interval 
desired. 
The energizing of relay 8 closes contacts 
3-29 and causes the energization of relay 4. 
Relay 4 operating closes contacts 8-9 and 
5-7 causing the voice currents from 4 to 

pass to the antenna. System 3-32 of WFBR. 
thus causing the program or announcement from 
transmitter to be broadcast and at the same 
time disrupting the circuit extending to the plug 
which may be inserted in any one of the jacks. 
The lamp 99 is lighted when relay 4 is en 

ergized, thus notifying the local announcer that 
he has control of the transmission to station 
WEBR. - 

In practice, it may not be necessary to provide 
the amplifier represented at 4; resistances or 
regulators corresponding to 27 and 28 may be in 
serted in place of or in addition to amplifier 4. 
When the local broadcasting is finished, a 

... long pause will occur, and the vibrating contacts 
of relay 5 Will remain quiet for a period longer 
than the time required for relay 8 to restore. 
This relay accordingly falls back and breaks the 
circuit of relay 4. 

Referring now to the modification shown in 
Fig. 2, I have provided means whereby the dis 
tant stations may automatically take control of 
the local transmitter Station WFBR instead. Of 
utilizing the services of a control operator to 
place the SWitching plug into the jacks extend 
ing to the distant stations, or by using some 
other manually-operated switching means. 
The conductors terminating in the local ex 

change from Stations. WABC and WEAF ter 
minate in transformers 8 and respectively 
connected to amplifiers 88-89 and 2-3 re 
Spectively which are in turn connected to voice 
Current relays corresponding to relay 55 and the 
differential relays corresponding to relay 58. 
These two relays are represented by the blocks 
74 and 9). We will assume that a program be 
ing broadcast from Station WABC is to be trans 
mitted to the local station WFBR from where 
it is to be broadcast. The operator in the con 
trol-room at station WABC by any suitable 
Switching means connects the two conductors 
terminating in WABC station to the proper 
pointS in the transmitter station of WABC, 
Whereupon the voice current relay at 90, corre 

r Sponding to relay 55, vibrates and unbalances the 

75 
differential relay corresponding to 58, causing 
it to become energized. The armature of that 

2,099,787 
relay, corresponding to the armature 63 of relay 
58, engages its associated contact and completes 
the circuit of relay 9 . Relay 9 operating, 
causes its armature 92 to engage its associated 
contact 93 and arnature 95 to engage its asso 
ciated contact 94, thereby connecting the con 
ductors extending from the output of amplifier 
88 to the transmitter station WFBR through 
normally closed contacts 66-65, and 70-69, of 
relay 64. This program being broadcast from 
WABC will then also be broadcast from sta 
tion WFBR. 
The operation of relay 9 completes the cir 

Cuit of Iain p 98, notifying the local announcer at 
WFBR that the program is being transmitted 
from Station WABC. 

After the program is completed-which will 
naturally be at a certain fixed time-and in case 
the next program should be from station WEAF, 
then the same method of operation Will take 
place. In this instance relay 84 Will be operated 
instead of 9, closing its contacts 8-9, and 
85-86, thereby connecting the transmitted pro 
gram from WEAF to WFBR from the output 
of amplifier 72 through the normally closed con 
tacts of relay 64. 
In case the local announcer wishes to broad 

cast, or in case of a local broadcast, the micro 
phone 5 is utilized, thereby operating the Voice 
current relay. 55, which in turn unbalances the 
differential relay 58, which becoming energized 
completes the circuit of relay 64; relay 64 operat 
ing, opens its normally closed contacts and 
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causes the local transmitted program to pass to 
transmitter station WFBR through contacts 
67-65 and 68-69. In this instance, the opera 
tion of relay 64 causes the lamp 75 to light, 
thereby notifying the local announcer that he 
has possession of his broadcasting station. 

Instead of having the programs transmitted to 
one or more distant stations for broadcasting, 
the programs may be transmitted to a plurality 
of distant stations where they are broadcast. 
This chain or broadcasting by a plurality of sta 
tions is described in prior patents and disclosed 4; 
in the following publications:- 
Telephone Circuits Used as an Adjunct to 

Radio Broadcasting-Published in Electrical 
Communication, vol. 3, No. 3, June 1925. 
Telephone Circuits for ProgramTransmission 

Transactions of the A. I. E. E.-vol. 48-pages 
1045 to 1049-July, 1929. 
Wire Line Systems for National Broadcast 

ing-Proceedings of I. R. E.-Vol. 17-pages 1998 
to 2005-November, 1929. 
Long Distance Cable Circuit for Program 

Transmission-EPresented at Summer convention 
of A. T. E. E., Toronto, Canada-June, 1930. 

In a chain system, each Station which is to re 
broadcast programs is provided with voice current 
relay control as illustrated and described in 
connection with Fig. 2. 
With the arrangement disclosed in Fig. 2, it is 

possible to dispense with attendants for Switching 
in the control-room of local or Sub-stations, as it 
is only necessary to provide the proper ampli 
fiers, regulators, etc., in the leads from each main 
Station to give the proper volume and regulation 
for broadcasting. 

In Fig. 2, I have shown the switch 05 asso 
ciated with station WEAF, and switch 0 as 
Sociated. With station WABC. These switches are 
preferably located in the control-room of their 
respective stations and operated by the control 
operator at the proper times to connect the trans 
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mitted programs to station WFBR for broad 
Casting. 
While I have shown the automatic apparatus 

at station WFBR, it naturally follows that du 
plicate apparatus can readily be located in sta 
tions WABC and WEAF SO that these stations 
may broadcast the programs of one another or of 
WFBR. The arrangement of the apparatus at 
each station Would be the same as at WFBR, with 
conductors extending between each station and 
connected as shown at WFBR. It has not been 
thought necessary to illustrate such an arrange 
ment as it Would be a mere duplication of that 
already shown and described. 

For instance, station WEBR, could be desig 
nated as WABC or WEAF, and one of the sta 
tions WABC or WEAF as Station WEBR. 

If programs from WFBR were to be broadcast 
by station WABC, then the transmitter circuit 
WOuld be tapped and Connected to conductors 
25-20 extending to voice-current responsive 
means represented by block 50, which when op 
erated as described Would cause the program 
fron WFBR, to be broadcast from WABC, 
The foregoing arrangement would permit of 

automatic interchange of programs between a 
plurality of stations which would be especially 
advantageous in case of a cancellation of a pro 
gram which is scheduled to be broadcast by one 
of the stations. 
The conductors 20-25 extending from the 

transmitter station or equipment to the control 
devices at 50 preferably extend from the con 
trol-room of WFBR to the control-room of 
WABC. As described on page 509 of the "Radio 
Hand Book' by Moyer and Wostrel, the radio 
input system may be disconnected from the trans 
mitter and utilizing it as a studio announcing 
System. Page 509 and page 503 of this publica 
tion also describes the connection or use of tele 
phOne lines for Outside program circuits. 
When I speak of voice-current responsive de 

Vices, I mean devices which will respond to cur 
rents over conductors which are tapped to proper 
points in the transmission circuit. Whether lo 
cated in the control-room or at the transmitter 
station proper as is customary in standard prac 
tice. 

In Case of using a Studio announcing Systern 
wherein the transmitter is disconnected, the tap 
Or taps Would be made to the proper point in the 
announcing system and extend to the control 
rooms of the other station or stations. 

Various modifications and changes may be 

made Without departing from the Spirit and in 
tent of my invention. 

Having thus described my invention, what I 
desire to secure by Letters Patent is: 

1. In a broadcasting System, a first station and 5 
a second distantly located station each having 
transmitting means adapted to broadcast its re 
Spective program, switching means at the first 
station controlled by said Second station whereby 
the program of said second station may be broad- 0 
cast Over the transmitting means at said first 
station, said switching means comprising a voice 
Current responsive device, and relay means con 
trolled thereby for connecting Said transmitting 
means at said first station to broadcast the pro- 15 
gram Of Said Second Station. 

2. The system defined in claim 1, together with 
Voice Current responsive means at said first sta 
tion, and relay means controlled thereby for auto 
matically connecting said transmitting means at 20 
Said first Station to broadcast the respective pro 
gram initiated thereat. 

3. The system defined in claim i, together with 
SWitching means at said first station whereby 
said second station may be automatically dis- 25 
Connected and said transmitting means at Said 
first station connected for broadcasting from Said 
first station. 

4. The System defined in claim 1, together with 
voice current responsive switching means at said 30 
first station whereby said second Station may be 
automatically disconnected and said transmit 
ting means at said first station connected for 
broadcasting from said first station. 

5. The system defined in claim 1, together with 35 
means at Said first station for indicating when 
Said second Station is connected for broadcasting 
therefron, and means at said first station where 
by said second station may be automatically dis 
Connected and transmission therefrom to said 4.3 
first station inhibited and whereby said trans 
mitting means at said first station may be con 
nected for directly broadcasting therefrom. 

6. A plurality of separate broadcasting stations, 
lines connecting said stations, and switching 45 
neans at one station connected to the line ter 
minating thereat from another station for trans 
mitting the broadcast of said other station from 
Said one station, said switching means compris 
ing a voice current responsive device, and relay 50 
means governed thereby for connecting said other 
station for broadcast over said one station. 

JOSEPH. I. WRIGHT. 


