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19 Claims. 
This invention relates to radiotelephone Sys 

tems, and more particularly to arrangements for 
sending telephone or telegraph messageS OWer 
radiotelephone channels between a multiplicity 

5 of radio stations. 
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In operating a radiotelephone circuit such, for 
example, as may be used in a ship harbor, it is 
desirable to transmit information not only be 
tween a ship and the shore but also between ships 
or between several ships and the shore. It is 
also desirable in the interest of economy, ease 
cf operation, and simplicity of maintenance to 
operate all ship radio transmitters at the same 
carrier frequency and all ship radio receivers at 
a common carrier frequency which is different 
from the one transmitted from the ships. In 
accordance with this invention, circuit arrange 
ments are provided whereby telephone or tele 
graph messages may be transmitted between any 
two or more of the radio stations without re 
adjustment of the carrier frequencies or causing 
objectionable singing or echoes. - 
Asis well known, a radio transmitter and radio 

receiver may be connected by means of a combi 
nation of four-wire and two-wire circuits to a 
two-wire terminal at a switching point where 
connections may be established between the radio 
channel and various telephone or telegraph cir 
cuits. It is also well known that terminal ann 
plifiers, voice-operated devices and other appa 
ratus, under, the control of a technical operator 
may be associated with the four-wire circuit in 
such a manner that echoes and singing, which 
night, becaused by radio or wire line unbalances, 
are effectively eliminated, and radiation by the 
radio transmitter of signals received by the radio 
receiver is prevented. In accordance. With the 
invention, interconnections between the radio 
transmitter, the radio receiver and the voice 
operated devices of such a station are provided, 
so that the radio transmitter and the radio re 
ceiver may be used as a frequency changer and 
radio repeater in communications between two 
or more of the other radio stations without inter 
fering with the normal operation of the inter 
connected units in communications, between the 
circuits connected at the Switching point and 
the distant radio stations. 
- Arrangements are included , whereby the 
amount of energy delivered by the radio. receiver 
to the radio transmitter When they are acting as 
a radio repeater may be adjusted by the technical 
operator when necessary, in order to obtain the 
desired percentage of modulation and SO that 
the radio repeater action may be disabled when 

(C1. 250-9) 
its use is undesirable on account of abnormal 
radio conditions or because the additional pub 
licity of re-radiation is not desired. Other ar 
rangements are provided whereby the technical 
operator may monitor transmission in both or 
either direction and may control the amounts 
of amplification and the sensitivities of the voice 
operated devices, and may communicate in either 
Or both directions as desired. . . . 
Whereas static and other interference which is 

received by the radio receiver along with the 
desired signals is re-radiated by the radio trans 
mitter when the system is acting as a radio re 
peater, such static and interference is not re 
radiated when signals from the two-wire line are 
being transmitted. . . . . 
The invention may now be more fully under 

stood from the following description when read 
in connection with the accompanying drawing, 
Figure 1 of which shows the circuit arrange 
ment for one terminal of a radio system em 
bodying the invention which acts as the radio 
repeater, and Fig. 2 of which shows a circuit ar 
rangement which may be used for one or more 
of the other radio stations. Figs. 3 and 4 show 25 
respectively a telegraph transmitter and a tele 
graph receiver which may be substituted for the 
telephone transmitters and telephone receivers, 
in Figs. 1 and 2 when telegraph operation is 
desired. - - - . . . . . - 3} 

Referring to the drawing, Fig.1 shows the cir 
cuit arrangement of one end of the radiotele 
phone system which will be called the “shore 
station” for descriptive purposes. Fig. 2 shows 
the circuit arrangement of one of the radio sta- 35 
tions to be communicated with, which is called 
a "ship station' for descriptive purposes. It 
Will be understood, of course, that the invention 
is not to be limited to a ship-to-shore radio 
telephone system. . . . . . . . . . . . . 

Referring to Fig.1, SL, designates the two-wire 
line connecting the shore station to the switch 
board. The two-wire line SL is connected through a hybrid coil. HB1 to a transmitting path, 
TL1 and a receiving path RL1, being balanced by 
a suitable network Ni. The path TL and the following parts of the transmitting circuit in 
clude the transmitting volume control variable 
attenuator TWC, amplifier TA, hybrid coil HB2, 
transmitting path TL2, the normally open con- 5 
tacts of relay TSS, transmitting path TL3, trans 
former T1 and radio transmitter RT1. The re ceiving path includes radio receiver RR1, receiving 
path RL12, transformer's T2, T3 and T4, resistance 
termination RT2, receiving volume control attenu- i. 
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ator RWC, amplifier RA and receiving path RL1. 
In order that when transmission is taking place 

over either the transmitting or receiving path 
the other path will be disabled, echo suppressor 
devices are associated with each path. The echo 
Suppressor associated with the transmitting path 
TL1 comprises an amplifier-detector unit TAD, 
of well-known type, with its input connected 
through variable attenuator TSC to lhybrid coil 
HB2 in conjugate relationship with transmitting 
path TL2, the output of amplifier TA being bal 
anced by a suitable network N2. The output of 
the amplifier-detector unit TAD controls through 
master relay TM the relays TSS and TEHO for 
performing operations incident to the blocking 
or disabling operations whereby transmission is 
permitted in only one of the paths TL2 and RL1 
at a time. Normally, transmission path TL2 is 
disabled by the back contacts of relay TSS, which 
short-circuits the conductors, and transmission 
from transmitting line TL1 to the radio trans 
mitter cannot take place. Blocking means com 
prising transformer arrangements T3 and T4 are 
associated between receiving lines R1 and RL2. 
These disabling neans comprise transformer ar 
rangements which are so connected as to be 
balanced when the contacts of relay TEHO are 
opened, thereby preventing transmission through 
the transformer arrangements. When the con 
tacts of relay TEO are closed, however, the 
transformer circuits instead of being balanced 
are, in effect, connected so as to be parallel 
aiding, thereby permitting transmission to take 
place readily. Normally, relay TEHO (which is 
controlled by the amplifier-detector TAD) is de 
energized so that the receiving path is unblocked 
to permit transmission to take place from the 
radio receiver RR1 to the two-wire line SL. The 
input of an amplifier-detector arrangement RAD 
is connected through receiving sensitivity con 
trol RSC and resistance termination RT1 to the 
Secondary Windings of transformer T4, SO aS 
to be effectively in Series with the resistance 
termination RT2 in the receiving path RL1, and 
has in its output a relay RM, which when oper 
ated opens the control circuit from the amplifier 
detector TAD to switching relays TSS and TEHO, 
thereby maintaining the transmitting path TL2 
blocked and receiving path RL1 unblocked when 
Signal currents are being received from the radio 
receiver RR1. 
The operation of the apparatus So far de 

Scribed for signal transmission is as follows: 
Signal currents incoming over the two-wire cir 
cuit SI pass through the hybrid coil. HB1 and 
through the amplifier T.A. Some of the energy 
enters the amplifier-detector unit TAID and 
causes relays TM, TSS and TEHO to be ener 
gized. Relay TSS removes the short circuit from 
transmitting line TL2, while relay TEHO, by 
opening its contact, causes the transformer air 
rangement T3 and T4 to block the receiving path. 
In the meantime a part of the energy passes 
from hybrid coil. HB2 through transmitting paths 
TL2 and TL3 to radio transmitter RT1 and is 
transmitted on carrier frequency F1. The receiv 
ing amplifier-detector RAD associated with the 
receiving path cannot be actuated to disturb 
the circuit condition now existing because the 
receiving path is disabled in the manner already 
described. 

If in the normal condition of the circuit, signals 
are received over line Section RL2 from the radio 
receiver RR1 Which is tuned to carrier frequency 
F2, they paSS through line RL2 and the trans 

1,997,706 
former arrangements T3 and T4. A part of the 
energy passes through receiving amplifier RA and 
hybrid coil. HB1 to the two-wire line SL. The 
remaining received energy passes through re 
ceiving sensitivity control RSC to the amplifier 
detector RAD, to cause the operation of relay 
RM which opens the circuit controlled by the 
amplifier-detector unit TAD, thereby preventing 
energization of relays TSS and TEHO, so that the 
transmitting path is disabled and the receiving 
path remains unblocked so long as the signaling 
currents are being received. 
The apparatus so far described relates to con 

munication between the two-wire line SL and a 
ship station. The additional equipment and the 
circuits which are associated with the shore sta 
tion in order to afford radio repeater action in 
communication between ship stations will not be 
described. Referring to Fig. 1, it will be seen 
that a by-pass is connected between the receiv 
ing and transmitting legs of the four-wire cir 
cuit, in order to by-pass the voice operated equip 
ment and the two-wire line and convey energy 
from the radio receiver to the radio transmitter, 
effectively connecting them in cascade and estab 
lishing a radio repeater. The by-pass includes 
energy dividing circuit DC in the receiving path 
between transformers Ta and T3, by-pass line 
BYL1 volume control attenuator BC, the normally 
Open contacts of key BK, by-pass line BYL2, and 
the normally closed contacts of relay TSS. KeyBK 
is So arranged that when radio repeater action is 
not desired it may be left in the unoperated posi 
tion ShoWin and transmission path BYL1 is ter 
Iminated in resistance termination RT3, 
trainSmission path BYL2 is short-circuited, per 
mitting normal operation in communication be 
Ween radio Stations and the two-wire terminal. 
Radio repeater action may now be described: 

if key BK is operated and the voice-operated re 
lays are in their normal positions, signals from 
the radio receiver RR1 pass through transmis 
Sion path RL2 and transformer T2 to divid 
ing circuit DC, where a part of the energy passes 
to transformer arrangements T3 and T4 and the 
rennainder passes through transmission path 
BYL1. The latter is attenuated to the desired 
Value by attenuator BC and passes through con 
tacts of key BK and relay TSS, transmission path 
TL3 and transformer T1 to the radio trans 
mitter RT1, where they are re-radiated on the 
desired radio frequency. A part of the energy 
which passes into transformer arrangements T3 
and T4 causes the operation of relay RM in a 
manner Similar to that described above for com 
munication between the two-wire line and a 
Ship Station, and the remainder passes to the two 
Wire line SL. The operation of relay RM prevents 
echoes or other signals transmitted by the two 
Wire line from causing operation of relay TSS and 
CollSequent mutilation of the repeated signals. 
When the echoes of the received signals have 
ceased, relay RM releases and normal conditions 
obtain. 

If signals from the two-wire line are to be 
transmitted while key BK is in the operated posi 
tions and signals are not being received by the 
radio receiver, the apparatus and circuits func 
tion in the normal manner for such transmission 
as described above. The by-pass is disabled in 
this case by the operation of relay TSS which 
Short-circuits transmission path BYL2 shortly 
after it removes the short circuit from trans 
mission path TL2. During the travel time of 
the armature of relay TSS (the time after the 

and 3; 

5 

O 

2 5 

O 

5 

5 5 

GO 

75 



5 

O 

2 5 

8 5 

4:0 

5 5 

60 

1997,706 
short circuit has been removed from transmission 
path TT2 and before it is applied to transmission 
path BYL2) transmission paths TL2, IT 3 and 
BYL2 are effectively connected in series but false 
operation of relay RM by energy passing from 
transmission path Ti2 through transmission path 
BYL2, is prevented by the disabling action of 
transformer arrangements T3 and T4 since relay 
TEHO opens its contact at the same time that 
relay TSS removes its short circuit from trans 
inission path TT 12. 
Apparatus and circuits are included in the 

shore station whereby the technical operator may 
communicate with the ship stations or over the 
tWotWire line and may monitor transmission in 
either direction. The facilities whereby the 
technical operator at the shore station signals to 
the ships include operator's transmitter OT1, key 
TRK, and transinission path TR, which is con 
nected in multiple with transmitting volume con 
trol attenuator TWC. The facilities whereby he 
transmits over the tWO-Wire line include Opera 
tor's transmitter CT1, key TSK and transmission 
path TS, which is connected in multiple With 
the primary of transformer T3. Keys TRK and 
ISK in their normal positions are arranged to 
hold open the paths from the operator's trans 
miite OT. Siginals received over the radio and 
the two-wire line may be monitored by the tech 
nical operator With apparatus and circuit.S Which 
include transmission paths MR and MS, trans 
formers T5 and T6, keys MRK and MSK, and 
operator's receiver OR1. When key MRK is op 
erated, monitoring is inited to signals trans 
mitted over the radio, and When key IASK is 
operated, to signals transmitted into the tWO-Wire 
line. When keys IMRK and MSK, are not op 
erated, operator's receiver OR1 is effectively in 
series with transmission paths. MR and MS, but 
the transmission loss through transformers T5 
and T6 is sufficiently large to prevent objection 
able echoes being transmitted from one side of 
the four-wire circuit to the other through the 
monitoring circuit. 
The apparatus and circuits employed at the 

ship station may be of Severai well-known types, 
as, for example, those shown in Fig. 2 which 
shows an antenna, normally connected to radio 
receiver RR2 which is arranged to receive carrier 
frequency F1, and the radio tianSrinitter RT2, a "- 
ranged to transmit carrier frequency F2. The 
antenna may be switched from the radio receiver 
RR2 to radio transrnitter RT2 in a well-known 
manner by relay AR, which is controlled by key 
AK. The output of radio receiver RR2 is con 
nected to operator's receiver OR2 and the input 
of radio tranSinitter Ria is connected to Opera 
tor's transmitter Cia. Accordingly, the operator 
at the ship station may nor Rally receive Signals 
transmitted on carrier frequency F1 and may 
tiransmit signals on carrier frequency F2 by op 
erating key AK which enables radio transmitter 
RT2 and disables radio receiver RR2. The opera 
tion of the ship station is the same for ship-to 
shore and ship-to-ship continuinications. 
The apparatus and the circuits described here 

tofore are designed primarily for telephone coin 
munication but may be readily adapted to tele 
graph communication by the Substitution of Well 
known voice-frequency telegraph equipment for 
the operator's transmitter and receiver. For ex 
ample, operator's transmitters Oi and CJ.2 may 
be replaced by the arrangement shown in Fig. 3 
and operator's receiver OR1 or OR2 by the ar 
rangement shown in Fig. 4. The operation of 

3 
the apparatus shown in Fig. 3 is as follows: sig 
Inaling energy produced by OSciliator O is keyed 
by key TK to produce voice-frequency telegraph 
impulses which are transmitted through tians 
mitting filter TF. The operation of the appa. 
ratuS shown in Fig. 4 is as follows: , voice-fire 
quency telegraph impulses pass through 'eceiv 
ing filter RF and are detected by amplifier-de 
tector TRC, the resultant current being used to 
control telegraph sounder S. Exey TK and 
sounder S. could be replaced by the transmitting 
contacts and the receiving magnet, respectively, 
of a printer if printing telegraph operation were 
desired. 

It will be obvious that the general principles 
heirein disciosed may be embodied in many other 
organizations widely different from those illus 
trated, without departing from the spirit of the 
invention as defined in the following claims. 
What is claimed is: 
... The method of two-way signaling between 

a plurality of Stations which consists of geneia. 
ing Signals in a certain frequency band at one 
Station, transmitting the signals through a trans 
mission medium to a repeater point, converting 
then into a second frequency band at Said '8- 
peater point, transmitting the converted signals 
through a transmission medium and detecting 
then at a Second Staticn, in Signaling in one 
direction between stations in one group; generat 
ing Signals in the first firequency band at said 
Second Station, transmitting them thirough a 
transmission nedium to Said 'epeater point, coin 
Verting them into the second frequency band at 
Said repeater point, transmitting the converted 
signals through a transmission mediuin and de 
tecting then at Said first station, in Signaling in 
the other direction between stations of that 
group; generating Signals in the first frequency 
band at a station of said group, transmitting 
them through a transmission medium to said 
repeater point, detecting then at Said 'epeater 
point, and transmitting then without conversion 
over a second transmission mediurn to a distant 
Station in another group, in Signaling in one di- : 
rection between a statica in the group first men 
tioned and another station outside said group; 
and in transmitting Signals without conversion 
over Said second medium in the opposite direc 
tion from the station outside Said group to said 
repeater point, converting the signals into the 
second frequency band at Said repeater point, 
transmitting then fron Said repeater point 
through a transmission medium and detecting 
them, in signaling in the other direction between 
a station in the first group and Said Station out 
side Said group. 

2. The method cf two-way signaling between 
a plurality of stations which consists of generat 
ing signals in a certain frequency band at one 
station, transmitting the signals thi'ough a trans 
mission medium to a second station, detecting 
them at Said Second station and transmitting 
then without conversion Over a Second trainS 
mission medium to a third Station, in Signaling 
in One direction to Said third station; COnverting 
signals in said first frequency band to signals 
in a second frequency band at Said Second sta 
tion, transmitting the converted signals through 
a transmission medium and detecting them in 
signaling to a fourth Station; and transmitting 
signals without conversion from Said third Sta 
tion over Said Second tranSilission medium to 
said second Station, translating Said Signals to 
said second frequency band at Said Second Sta 
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tion, transmitting them through said first trans 
mission innedium and detecting them at said first 
Station, in signaling in the other direction from 
Said third Station to said first station. 

3. The method of two-way signaling between 
a plurality of Stations which consists of generat 
ing Signals in a frequency band at one station, 
transmitting the Siginals through a certain trans 
Imission nedium to a Second station, detecting 
them at Said second station and transmitting 
then without conversion through a second me 
dium to a third Station, in Signaling in one direc 
tion to Said third Station; simultaneously repeat 
ing said signals translated into a second fre 
quency band into a tiil'd transmission medium 
at Said Second Station, transmitting the trans 
lated Signals through said third transmission me 
dium and detecting then, in Signaling to a fourth 
station; and transmitting signals without con 
version from Said third station over said second 
tlansmission medium to said Second Station, 
translating Said Signals to Said Second frequency 
band at said second station, transmitting them 
through said first transmission medium and de 
tecting them at said first station, in Signaling 
in the other direction from said third station to 
Said first Station. 

4. The nethod of two-way Signaling between a 
plurality of stations which consists of generating 
signals in a certain frequency band at one sta 
tion, transmitting the signals through a trans 
mission medium to a repeater point, converting 
then into a second frequency band at Said re 
peater point, transmitting the converted signals 
through a transmission medium and detecting 
them at a second station, in Signaling in One di 
rection between stations in one group; generating 
signals in the first frequency band at Said Second 
station, transiliitting them through a trans 
mission meditin to said repeater point, convert 
ing thern into said second frequency band at Said 
repeate point, transmitting the converted sig 
nas through a transimission medium and detect 
ing then at said first station, in signaling in the 
other direction between stations of that group; 
generating signals in the first frequency band at 
a station of said group, transmitting them 
through a trainSinission medium to said repeater 
point, d2tecting thern at said repeater point, and 
tlainSinitting taein Without conversion Over a 
Second transmission innedium to a distant station 
in another group, in signaling in One direction 
between Stations of the first mentioined group 
and another station outside Said group; and in 
transmitting signals without conversion over said 
second transmitting medium in the opposite di 
irection fron the Station outside said first men 
tioned group to said repeater point, converting 
Said signals into Said Second frequency band at 
said repeater point, transmitting them from said 
lepeatel point through a transmission medium 
and detecting then, in Signaling in the other di 
rection between a station in the first group and 
said other station; and Suppressing reaction be 
tween trainsmissions in the two directions between 
a station in Said first group and Said other Station. 

5. The method of two-way signaling between 
a plurality of Stations which consists of generat 
ing signals in a certain frequency band at One 
station, transmitting the signals through a trans 
lmission medium to a Second Station, detecting 
them at Said second station, and transmitting 
them without conversion over a second trans 
mission medium to a third Station, in signaling 
in one direction to said third Station; converting 
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signals in said first frequency band to signals in 
a second frequency band at said second station, 
transmitting the converted signals through a 
transmission medium and detecting them, in 
signaling to a fourth station; transmitting sig 
nals without conversion from Said third sta 
tion. Over Said Second transmission medium to 
Said Second Station, translating said signals to 
Said Second frequency band at said second sta 
tion, transmitting them through said first trans 
mission medium and detecting them at said first 
station, in signaling in the other direction from 
Said third Station to said first station; and Sup 
pressing reaction between the transmissions in 
the two directions between said first and third 
Stations. 

6. The method of two-way signaling between 
a plurality of stations which consists of generat 
ing Signals in a frequency band at one station, 
transmitting the signals through a certain trans 
mission medium to a second station, detecting 
them at Said Second station, and transmitting 
them. Without conversion over a second trans 
mission medium to a third station, in signaling 
in One direction to Said third station; simultane 
Ously repeating the signals translated into a 
Second frequency band into a third transmission 
medium at said Second station, transmitting the 
translated Signals through said third trans 
mission Inedium and detecting them, in signaling 
to a fourth Station; transmitting signals with 
out conversion from said third station over said 
Second transmission medium to said second sta 
tion, translating Said signals to said second fre 
quency band at Said Second station, transmitting 
then through said first transmission medium 
and detecting them at Said first station, in sig 
naling in the other direction from said third sta 
tion to Said first station; and suppressing reac 
tion between transmission in the two directions 
between Said first and third stations. 

7. In a radio communicating system, a four 
Wire circuit comprising a transmitting path and 
a receiving path for connecting a radio trans 
mitter and a radio receiver, respectively, to a 4 
tWO-Wire terminal for the transmission of a sig 
nal band, and means for by-passing the two-wire 
terminal SO that a part of the energy of full signal 
band Width from the output of the radio re 
ceiver is fed into the radio transmitter without 
passing through the two-wire terminal. 

8. In a radio communicating System; a four 
Wire circuit comprising a transmitting path and 
a receiving path for connecting a radio trans 
mitter and a radio receiver, respectively, to a ; 
tWO-Wire terminal for the transmission of a sig 
nal band, means for by-passing the two-wire 
terminal So that a part of the energy of full 
signal band width from the output of the re 
ceiver is fed into the radio transmitter without 
passing through the two-wire terminal, and 
means for preventing echoes of received energy 
which arise in the two-wire line from being 
transmitted by the radio transmitter. 

9. In a radio communicating system, a four 
Wile circuit comprising a transmitting path and 
a receiving path for connecting a radio trans 
mitter and a radio receiver, respectively, to a 
two-wire terminal for the transmission of a 
Single band, means for by-passing the two-wire 
terminal so that a part of the energy of full signal 
band width from the output of the radio receiver 
is fed into the radio transmitter without passing 
through the two-wire terminal, and means for 
preventing energy from the output of the radio 

5 

0. 

() 

4 5 

:50 

(30 

65 



5 

10 

20 

2 5 

30 

3 35 

40 

4. 

1,997,706 
receiver from being fed into the radio transmitter on the same wave length and each receiving on a 
while energy from the two-wire terminal is being 
transmitted. 

10. In a radio cornmunicating Systein, a four 
Wire circuit comprising a transihitting path and 
a receiving path for conjecting a radio tians 
mitter and a radio receiver, respectively, to a 
WO-Wire terminal, means for by-passing the two 
wire terminal so that a part of the energy from 
the output of the radio receiver is fed into the 
radio transmitter. Without passing through the 
tWO-Wire terminal, means for preventing echoas 
of received energy, which arise in the two-wire 
line from being transmitted by the radio trans 
mitter, and means for preventing energy from 
the output of the radio receiver being fed into 
the radio transmitter while energy from the two 
Wire terminal is being transmitted. 

11. In a radio communicating system, a four 
wire circuit comprising a transnitting path and 
a receiving path for connecting a radio trans 
mitter and a radio receiver, respectively, to a two 
Wire terminal for the transmission of a signal 
band, means for by-passing the two-wire terminal 
so that a part of the energy of full signal band. 
width from the output of the radio receiver is 
fed into the radio transmitter without passing 
through the two-wire terminal, and means for 
preventing echoes of energy which is fed from 
the two-wire terminal to the radio transmitter 
from being received by the radio receiver and 
re-transmitted by the radio transmitter. 

12. In a radio communicating System, a four 
wire circuit comprising a transmitting path and 
a receiving path for connecting a radio trans 
mitter and a radio receiver, respectively, to a two 
wire terminal for the transmission of a signal 
band, means for by-passing the two-wire terminal 
so that a part of the energy of full signal band 
width from the output of the radio receiver is 
fed into the radio transmitter without passing 
through the two-wire terminal, and means where 
by the amount of energy fed into the radio trans 
mitter may be varied at Will. 

13. In a radio communicating System, a two 
wire terminal, a radio transmitter, a radio re 
ceiver and means whereby the radio receiver may 
be connected to the two-wire terminal, an inde 
pendent connection from the radio receiver to 
the radio transmitter, together with switching de 
vices under the control of energy to be trans 
mitted from the two-wire terminal for disabling 
the independent connection from the radio re 
ceiver to the radio transmitter and for establish 
ing a connection between the two-wire terminal 
and the radio transmitter. 

14. In a radio communicating System, a tWor 
wire terminal, a radio transmittel', a radio re 
ceiver and means whereby the radio receiver 

(60 may be connected to both the two-wire terminal 
and the radio transmitter, together With SWitch 
ing devices under the conti'ol of energy to be 
transmitted from the two-wire terminal for dis 
abling the above connections to the radio re 
ceiver and for establishing a connection between 
the two-wire terminal and the radio transmitter, 
together with other switching devices under the 
control of energy received through the radio re 
ceiver for preventing the operation of the first 
mentioned switching devices under the control 
of energy to be transmitted from the two-wire 
terminal While energy is being received from the 
radio receiver. 

15. In a radio communication system, a plural 
ity of outlying radio stations each transmitting 

different. common wave length, a central radio 
station having transmitting equipient to trans 
miton the wave length at which the cutiying sta 
tions receive and receiving equipment to receive 
on the Wave length at which the outlying stations 
trainSrinit, means to connect said central radio sta 
tion with any one of a piurality of contanuilica 
tion stations for two-way communication ith 
any of Said outlying radio stations, said connect 
ing means being arranged to prevent signals 
transmitted fron said receiving equipment to a 
connauinication station from reacting on Said 
transmitting equipment, and means at said cen 
tral station to translate the Wave length at Which 
it receives to the Wave length at Which it trans 
mits to enable any outlying station to carry on 
two-Way communication through the central Sta 
tion as a repeater with any other outlying station. 

16. In a radio communication System, a plu 
rality of outlying radio stations each transmit 
ting on the Sane Wavelength and each receiving 
on a different common wave length, a central 
radio station having a transmitting channel in 
cluding a radio transmitter to transmit on the . 
Wave, length at which the Outlying radio Stations 
receive and a receiving channel including a ra 
dio receiver receiving on the wave length at 
which the outlying radio stations transmit, 
means to connect said channels to a SWitching 3 
point to enable two-Way communication to take 
place between any one of a plurality of con 
munication stations and any of Said outlying 
stations, said connecting means being arranged 
to prevent signals transmitted from said receiv 
ing equipment to a communication station from 
reacting on said transmitting equipment, and 
means to connect said receiving channel in tan 
dem with said transmitting channel independ 
ently of the connection of Said channels to Said 
Switching point, whereby the Wave length re 
ceived by said radio receiver will be translated 
to the wave length transmitted by said radio 
transmitter to enable any outlying station to 
carry on two-way communication through the 
central station as a repeater with any other out 
lying station. 

17. In a radio communication System, a plu 
rality of outlying radio stations each transmit 
ting on the same wave length and each receiving 
on a different common wave length, a central 
radio station having a transmitting channel in 
cluding a radio transmitter to transmit on the 
wave length at which the outlying radio stations 
receive and a receiving channel including a radio 
receiver receiving on the wave length at which 
the outlying radio stations transmit, a hybrid 
coil arrangement to connect said channels to a 
switching point to enable two-Way communica 
tion to take place between any one of a plurality 
of communication stations and any of Said out 
lying stations, and means to connect said radio 
receiving channel in tandem with said radio 
transmitting channel independently of said hy 
brid coil whereby the wave length received by 
said radio receiver will be translated to the Wave 
length transmitted by said radio transmitter to 
enable any outlying station to 20mmunicate 
through the central station as a repeater With 
any other outlying station. 

18. In a radio communication System, a plu 
rality of outlying radio stations comprising 
transmitting apparatus and receiving apparatus, 
a central radio station having a one-way trans 
mitting channel and a one-way receiving chan 
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nel, means to interconnect said channels with a 
transmission medium forming a two-Way com 
munication path to a communication station, 
the connection being such that one channel is 
used solely for transmission in One direction over 
said path and the other channel is used solely 
for transmission in the opposite direction over 
said path, whereby said channels will operate 
on a four-wire basis to permit two-Way signaling 
between a communication station aSSociated 
with said central radio station and any of said 
outlying radio stations, additional means to SO 
interconnect said channels that they will also 
operate in tandem so that the outlying radio 
stations can carry on two-way communication 
with each other through said central radio sta 
tion acting as a repeater, the receiving apparatus 
of each outlying station being normally condi 
tioned to receive and the frequencies being So 
assigned that when a communication station as 
sociated with the central station transmits, all 
outlying radio Stations may receive Signals and 
any outlying radio station may signal in the 
reverse direction to reply to the received signal. 

19. In a radio communication System, a plu 
rality of outlying radio stations comprising 
transmitting apparatus and receiving apparatus, 
a central radio station having a One-Way trans 
mitting channel and a one-way receiving chan 
nel, means to so interconnect Said channels with 

1,997,706 
a transmission medium forming a two-Way com 
munication path to a communication station, the 
connection being Such that one channel is used 
Solely for transmission in one direction over said 
path and the other channel is used solely for 
transmission in the opposite direction Over Said 
path, whereby said channels will operate on a 
four-wire basis to permit two-Way Signaling be 
tween a communication station aSSociated with 
Said central radio Station and any of Said Out 
lying radio stations, additional means to so in 
terconnect said channels that they will also op 
erate in tandem So that Said outlying radio sta 
tions can carry on two-way communication with 
each other through said central radio station 
acting as a repeater, the receiving apparatus of 
each outlying station being normally conditioned 
to receive, communication stations associated 
with the central office being also normally con 
ditioned to receive, and the frequencies of the 
Outlying radio stations and the central radio 
station being So assigned that when any station 
of the System transmits, regardless of whether 
the transmitting station is an outlying radio 
station or a communication station associated 
with said central radio station, all other stations 
of the system may receive the signals and any 
other station of the System may signal in the re 
verse direction to reply to the received signal. 

EDMUND R. TAYLOR. 
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