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19 _Claims.

This invention relates.to radiotelephone sys-
tems, and more particularly to arrangements for
sending -telephone of “telegraph messages OVer
radiotelephone channels between a multiplicity
of radio stations. '

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 i the interest of economy, ease
of operation, and simplicity of maintenance to
cperate ‘all ship radid transmitters at the same
carrier frequency and all ship radio receivers at
a commion carrier frequency which is different
from the cne transmitted from the ships. In
accordance with.-this invention, circuit arrange-
rmaents are provided whereby telephone or-tele-
graph meéssages may.-be transmitted between any
two or more of the radio stations without re-
adjustment of the carrier-frequencies or causing
chjsctionable 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 .términal at a switching point where
connections may he established between the radio
channel and various . telephone or telegraph cir-
cuits. It is also well known that terminal am-
plifiers, voice-operated devices .and other appa-
ratus.under.the control of ‘s technical operator
may be associated with .the four-wire circuit in
such & manner .that .echoes and singing, whieh
might. be caused by radio or wire line unbalances,
are efectively .eliminated, and. radiation by the
radio transmitter of signals received by the radio
receiver is prevented. -In accordance with -the
inyvention, . interconnections petween the radio
transmitter, the .radio . receiver and-the voice~
operated devices of _such a station are provided,
50 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 commiunications. 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 .cbtain the
desired .percentage  of .modulation and so that
the radio repeater .action may be disabled when

(CL 250—9)

its use .is undesirable on account of abnormal
radio conditions or because -the additional pub-
licity 'of re-radiatiofi i§ not desired. Other ar-
rangetents are provided whereby the techunical
operator may monitor ‘trafistnission in both or
either direction and may control the amounts
of amplification and the sensitivities of the voice-
cperated devices, and may communicate in either
or-both directions as desired.” = 7 R
Whereas static and other ingerference which is
received by the radio réceiver along with the
desired signals is reradiatéd by ‘the radic trans-
mitter when the systeid is acting as & radio re-
peater, such static and inteiference is mot ‘re-
radiated when signals from the two-wire line are
being transmitted.” o
The invention may now be more fully under-
stood {rom the following  description when tead
in connection with the accompanying drawing,
Figure 1 of which shows thé 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

respectively a télegraph transmitter and a tele-
graph receiver which may be substituted for the
télephone transmitters and telephone receivers,
in Figs. 1 and 2 when telegraph operation is
desired. R o
Referring to the drawing, Fig. 1 shows the cir-
cuit arrangement of one end of the ré;diotéle-
phone system which Will be called the “shore
station” for ‘descriptive purposes. Fig. 2 shows
the cireuit arrangement of ‘oné of the radic sta<
tions to be communicated with, which is called
a “ship station” for descripiive purposes. It
will. be understoed, of course, that the invention
is not to be.limited to a ship-to-shore radio-
telephotie system. = e T
Referzing to Fig.-1, SL designates the two-wire
line connecting the shore station to thé switch-
board. ‘The -two-wire -line SL is conhected
through & hybrid coil HB: to a transmitting path,
L4 gnd. g receiving path RIa, béing balahced: by
a suitable network Ni. Thé path TL: and the
following parts of the -transmitting circuit in-
clude the ‘transmitting ‘volume contrel variable
attenuator -TVC, amplifier TA, hybrid ceil HB,

t¥ansmitting path TLs, the norrally opeh con- 5

tacts of relay TSS, transmitting path TLs, trans-
former Ty and radio transmitter RT1. -The re-
ceivinig path includes radio receiver RRi, receiving
path RLs, transformers.- T2, T3 and-Ts, resistance

termination R'Te, réceiving volume control attenu~ 5
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ator RVC, amplifier RA and receiving path RI;.

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
TL: comprises an amplifier-detector unit TAD,
of well-known type, with its input connected
through variable attenuator TSC to hybrid coil
HB: in conjugate relationship with transmitting
path TLe, 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 Rl
at a time. Normally, transmission path TL: is
disabled by the back contacts of relay TSS, which
short-circuits the conductors, and transmission
from transmitting line TL; to the radio trans-
mitter cannot take place. Blocking means com-
prising transformer arrangements Tz and Ty are
associated between receiving lines RIa and RLaz.
These disabling means comprise transformer ar-
rangements which are so connected as to he
balanced when the contacts of relay TEHO are
opened, thereby preventing transmission ithrough
the transformer arrangements. When the con-
tacts of relay TEHO 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 ig unnlocked
to permit transmission to take place from the
radio receiver RR;: 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 RT: to the
secondary windings of transformer T4, 50 as
to be effectively in series with the resistance
termination RT: in the receiving path RLi, 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 TLe
blocked and receiving path RIa unblocked when
signal currents are being received from the radio
receiver RR;.

The operation of the apparatus so far de-
scribed for signal transmission is as follows:
Signal currents incoming over the two-wire cir-
cuit SL pass through the hybrid coil BHB: and
through the amplifier TA. Some of the energy
enters the amplifier-detector unit TAD and
causes relays TM, TSS and TEHO to be ener-
gized. Relay TSS renioves the short circuit from
transmitting line TL:, while relay TEHO, by
opening its contact, causes the transformer ar-
rangement T3 and T4 to block the receiving path,
In the meantime a part of the €nergy passes
from hybrid coil HB- threugh transmitting paths
TL2 and TL3; to radio transmitter RT: and is
transmitted on carrier frequency Fi.- The receiv-
Ing amplifier-detector RAD associated with the
Teceiving 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 RLz from the radio
receiver RR1 which is tuned to carrier frequency
Pz, they pass through line RLg and the trans-
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former arrangements T; and Ts. A part of the
energy passes through receiving amplifier RA and
hybrid coil HB: to the two-wire line SL. The
remaining received energy passes through re-
celving 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 com-
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,
eifectively connecting them in cascade and estab-
lishing a radio repeater. The by-pass includes
energy dividing circuit DC in the receiving path
between transformers T: and T3, by-pass line
BYL; volume control attenuator BC, the normally
open contacts of key BK, by-pass line BYLq, and
the normally closed contacts of relay TSS. KeyBK
is 50 arranged that when radio repeater action is
not desired it may be left in the unoperated posi-
tion shown and transmission path BYL: is ter-

minated in resistance termination RT3, and

transmission path BYL: is short-circuited, per-
mitting normal operation in communication be-
tween 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 RR; pass through transmis-
sion path RL: and transformer T: to divid-
ing circuit DC, where 3 part of the energy passes
to transformer arrangements T3 and T: and the
remainder passes through transmission path
BYL:. The latter is attenuated to the desired
value by attenuator BC and passes through con-
tacts of key BK and relay TSS, transmission path
TLs and transformer T; to the radio trans-
mitter RT:, where they are re-radiated on the
desired radio frequency. A part of the energy
which passes into transformer arrangements Tz
and T: 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
consequent 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-cirecuits transmission path BYI: shortly
after it removes the short circuit from trans-
mission path TL.. During the travel time of
the armature of relay TSS (the time after the
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short cireuit has been removed from transmission

.bath 'TLg and before it is. applied to transmission

path -BYLe) transmission paths TLs, Tis and

:BYLe are effectively connected in series but false

operation of relay RM by energy passing from

-transmission path TLg through transmission path
BYLe, is prevented by the disabling action of

transformer arrangements Ts and T since relay
TEHO opens its contact at the same time that
relay TSS removes its short eircuit from trans-

.mission path TLs.

Apparatus and circuits are included in the
shore station whereby the technical operator may
communicate with the ship stations or over the

two-wire 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
TREK, and transmission path TR, which is con-
nected. in multiple with transmitting volume con-
trol attenuator TVC. The facilities whereby he
transmits. over the two-wire line include opera-
tor’s transmitter OT1, key TSK and transmission
path TS, which is connected in multiple with
the primary of transformer T3, Keys TRK and
TSK in their normal positions are arranged to
hold epen the paths from the cperator’s trans-
mitter OT:i. Signals received over the radio and
the two-wire line may be monitored by the tech-
nical operator with apparatus and circuits which
include transmission paths MR and MS, trans-
formers T5 and Ts, keys MRK and MSXK, and
operator’s receiver OR1. When key MRK is op-
erated, monitoring is limited to signals trans-
mitted over the radio, and when key MSK is
operated, to signals transmitted into the two-wire
lire.. When keys MRK and MSX are not op-
erated, operator’s receiver OR: is effectively in

series with transmission paths MR and MS, but

the transmission loss through transformers Ts
and Ts is sufiiciently large to prevent objection-
able echoes being transmitted from one side of
the four-wire circuit to the other through -the
monitoring cireuit.

The -apparatus and circuits employed at the

ship station may be of several well-known types,

as, for example; these shown in Fig. 2 which
shows an antenna normally connected to radio
receiver RRe which is arranged to receive carrier
frequency P1, and the radio transmitter RTs, ar-
ranged to transmit cairier frequency Fa. The
antenna may be switchad from the radio receiver
RRa . to radic transmitter RT: in a well-known
manner by relay AR which is controlled by key
A, The output of radio receiver RRz is con~
nected to operator’s receiver OR:z and the input
of radio transmitter BT is connected to opera-
tor’s transmitter OTe.  Accordingly, the operator
at the ship station may normally receive signals
transmitted on carrier frequency i and may
transmit signals on carrier freguency ¥. by op-

rating key- A which enables radio transmitter
RT2 and disables radio receiver RRa. The opera-
tion of the ship station is the same for ship-to-
shore and ship-to-ship communications.

The apparatus and the circuits deseribed here-
tofore are designed primarily for telephone com-
munication but may be readily adapted to tele-
graph communication by the substitution of well-
known voice-frequency telegraph egquipment for
the operator’s transmitter and receiver. For ex-
ample, operator’s transmitiers OTi and OT:> may
be replaced by the arrangement shown in Fig. 3
and operator’s.receiver OR:1 or ORa2 by the ar-
rangement shown in Fig. 4. The operation of

3
the apparatus shown in Fig. $.is as.follows: sig-
naling energy produced by osciliator O is keyed
by key TK to produce voice-frequency telegraph
impulses which are transmitted through trans-
mitting filter TF. The operation of .the appa-
ratus shown in Fig. 4 is as follows: voice-fre-
quency telegraph impulses pass through receiv-
ing filter RF and are detected by amplifier-de-
tector TRC, the resultant current being used .to
control telegraph sounder S. Key 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
herein disciosed may be embodied in many other
organizations widely different from these illus-
trated, without departing from the spirit of the
invention as defined in the following claims.

‘What is claimed is: )

1..The method of two-way. signaling between
a plurality of stations which consists of generat-
ing signals in a certain frequency hand at onse
station, transmitting the signals through a trans-
migsion medium te a repeater peint, converting
them inte a second frequency band at said re-
peater point, transmitting the converted signals
through a transmission medium and detecting
them at a sescond staticn, in signaling - in one
direction between stations in one.group: generat-
ing signals in the first frequency band at said
second station, transmitting them .through 2
transmission medium to said repeater point, con-
verting them into the second freauency band ai
said repeater point, transmitting the converted
signals through a transmission medium and de-
tecting them. at said first station, in sighaling 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 sai
repeater point, detecting them at said repeater
point, and transmitting them without conversion

over a second fransmission medium o a distant

station in ancther group, in signaling in one di-
rection between. a station in the group first men-
tioned and another station ocutside 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 poing,
transmitting them from said repeater point
through a fransmission 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 of two-way signaling between
a plurality of stations which consists of generat-
ing signals in & certain frequency band at one
station, transmitting the signals through a trans-
mission medium to a second station, detecting
them ‘at said second station and transmitting
them without conversion over a second trans-
mission medium tc a third station, in signaling
in one direction to said third station; converting
signals ‘in said first frequency band to signals
in-a second freguency 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 transmission medium fo
said .second staticn, translating said signals to
sald second frequency band at said second sta-
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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.

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 signals through a certain trans-
mission medium to a second station, detecting
them at said sscond station and transmitting
them 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 vand info a third transmission medium
at said second station, transmitting the trans-
lated signals through said third transmission me-
dium and detecting them, in signaling to a fourth
station; and transmitting signals without con-
version from said third station over said second
transmission medium to said second station,
translating said signals to said second frequency
bhand 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 method of two-way cignaling between a
plurality of stations which consists of generating
signals in a certain frequency band at one sta-
tion, tranzmitting the signals through a trans-
mission medium to a repeater point, converting
them into a sscond 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, transmitting them through a trans-
mission medium to said repeater point, convert-
ing them into said second frequency band at said
repeater point, transmitting the converted sig-
nals through a transmission medium and detect~
ing them 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 & transmission medium to said repeater
point, datecting them at said repeater point, and
transmitting them without conversion over a
second transmission medium to a distant station
in another group, in signaling in one direction
between stations of the first mentioned group
and another station outside said group; and in
transmitting signals without conversion over said
second transmitiing medium in the opposite di-
rection from 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
repeater point through a transmission medium
and detecting them, in signaling in the other di-
rection between a station in the first group and
said other station; and suppressing reaction be-
tween transmissions in the two directions between
a station in said first group and said other station.

3. 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-
mission medium to a second station, detecting
them at said second station, and transmitting
them without conversion over a second trans-
nission 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  fransmission 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 repeatng the signals translated into a
second frequency band into a third transmission
medium at said second staticn, transmitting the
translated signals through said third trans-
mission medium 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
them 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

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 35

two-wire terminal for the transmission of a sig-
nal band, means for bhy-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 tftwo-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 sysiem, 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
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
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receiver from being fed into the radio transmitter
while energy from the two-wire terminal is being
transmitted. . . . ‘ .

/10. In a rddio communicating system, a four-
wire circuit’ comprising a transmitting path and
4 receiving path for connecting a radio trans-
mitter _.and & radio receiver, respactively, to a
two-wire terminal, means for by-passing the two-
wire terminal so that g 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 echoses
of -received energy which arise in the two-wire
line from being transmitted by the radio-trans-
mitter, and means for preventing energy irom
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 radic 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 ocutput 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 radic 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 outpbut 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 fwo-
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 fhe radio re-
ceiver to the radio transmitter and for establish-
ing a connection between the two-wire terminal
and the radic transmitter.

14. In g radio communicating system, a two-
wire terminal, & radio transmitter, a radio re-

- ceiver and means whereby the radio receiver

60

70

may be connected to both the two-wire terminal
and the radio transmitter, together with switch-
ing devices under the control of energy to he
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 radic 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. Tn a radio communication system, a plural-
ity of outlying radio stations each transmitting

on the saine wave length and each receiving on a
differerit: common wave lengih, a ceniral radio
station having transmitiing egquisment io trans-
mit'on the wave léngth at which the outiving sta-
tions receive and receiving egquipment to receive
on the wave length at which the outlying stations
transmit, meahs toconnect said central radio sta-
tion with 'any one of ‘a plurality of communics-
tion " stations for two-way communication with
any of sa2id outlying radio stations, said conneci-
ihg’ mieans .being arranged to prevent signalsg
transmitted from said receiving equipment ic a
coriimunication station: from rsacling on
transmitting eguipment, and means at said cen-
tral station totranslate 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 thig central sta-

tion as a repeater with any other cutlying station.:

16. In.a radio- communication system, a plu-
rality of outlying radio. stations each transmii-
ting on:the same wave length and each receiving
on a differerit 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 radic statious
receive and a receiving charinel including a ra-
dio  receiver receiving on the wave length at
which the  outlying - radio -stations fransmit,

means to connect sdid:channels to a switching 3

point to enable two-way communication to take
place between any one of a plurality of com-
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 radioc 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 tc connect said radic
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 communicate
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-

said’
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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
sald 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 radic 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
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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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