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other transmitters and to select the receiver de This invention relates to signaling systems. 
More particularly, this invention relates to sig 
naling systems employing means for selectively 
receiving signals impressed upon two or more 

5 receiving devices. 
In radio signaling systems suitable, for use 

at coastal harbor, stations, for example, it ap 
pears, desirable to provide two or more radio 
receivers located at various points so that low 

i0 power ship transmitters in the service area may 
always be within reliable signal range of some one 
of the various receivers. In setting up, such an 
arrangement the output circuits of the various 
receiverS may be wired to a common terminal in 
Such a way that a signal received by any one 
of the various receivers will be heard by the 
Operator. , - - 

In an arrangement of the type just referred 
to it has been found... that the signal-to-noise 
ratio at the common terminal to which the 
Various receiver circuits are wired will be de 

s 

termined largely by the poorest of the signals of . 
any individual radio receiver. Thus, if but one 
of the various receivers has a low signal-to-noise 

become practically unintelligible and the opera 
tor will be unable to decipher the signals even 
though the same signals may be received satis 
factorily by one or more of the other receivers. 

80. According to the present invention, these con 
ditions which ofttimes prevent the reception of 
signals may be renoved by incorporating into 
the receiving System suitable means for selecting 
that receiver which delivers the best signals and 

35 for excluding the outputs of all other receivers 
from the System. With such an arrangement all 
of the Various receivers will always be available 
for monitoring purposes to receive signals from 
a ship transmitter within the service area, but 
immediately after a call is received from such 
a ship transmitter, the receiver delivering the 
best output may be selected, if desired, or the 
outputs of two or more receivers may be com 
bined, if preferred, while the remaining receiv 

45 ei's are disconnected from the circuit. In that 

40 

case signals of good quality may be received and 
the outputs of receivers which are not deliver 
ing good signal energy may be eliminated. After 
a call is completed, however, all of the receivers 

50 aire, returned to the monitoring condition auto 
matically and thus held available for another 
call. - 

It is one of the objects of this invention to 
employ a plurality of radio or other receivers to 

ss simultaneously monitor. one- or more radio or 

ratio, the signals at the common terminal may 

livering the best signal output and transmit its 
signals. while disconnecting the remaining receiv 
ers from the circuit. It is another object of this invention to com 
bine the outputs of two or more radio receivers 
of a piurality of such receivers and transmit the 
comicined output. of the selected receivers while 
disconnecting the remaining receivers from the 

0. 
circuit. . . . it is azac) the object of this invention" to pro 
vide arrangements to re-connect all of the various 
receivers to the circuit after a call has been com 
pleted. So, that all of the receiver's will I be avail-, 
able to receive another call. 15 
The reimairing objects and features of this in 

vention may be better understood from the de 
tailed description hereinafter following, when 
read in connection with the accompanying draw 
ing showing two enbodiments of this invention 
merely, for the purpose of illustration, Figure. 1 
illustrating one form of circuit arrangement for 
controlling the Cutputs of two or more radio re 
ceivers and Fig.2 illustrating a modified arrange 
ment to accomplish the same end. . 
Referring to Fig. 1 of the drawing, a radi 

transmitter RT is associated with a plurality of 

The transmitter. and the various receivers may 

20. . 

25 .. 

radio receivers RR1 and RR2, only two of which 
are shown "nerely for the purpose of illustration. 

30 
form part of: a coastal harbor, radio telephone. 
system arranged so that signals, nayos transmit 
ted by an operator from a cominion point through. 
the transmitter RT and signals received by the 
various receivers RR1, RR2, etc. 35 
The radio receiver RR1 is connected to one of 

the input circuits of a hybrid coil network. HC1 
through the armatures and back contacts of a 

Similarly, the output, circuit of the - relay R1. 
radio receiver RR2 is connected to another input 
circuit of the same hybrid; coil network. HC1 
through the amatures and back contacts of a 
relay R2. The hybrid coil network, HCl is of 
the type described in Patents Nos..1780,962 and . 
1,780,963, issued November 11, 1930, to A. Bailey 

40 

et al. Such a hybrid coil network may be em- . 
ployed to combine the outputs of the two radio 
receivers RR1 and RR2 and the combined energy 
may be transmitted to a receiving or other circuit, 
as will be described more fully hereinafter. It 

instead thereof. The output circuit of the hybrid coil network 

50 
will be understood that the hybrid coil network. 
referred to is but one form of combining circuit 
and that other combining circuits may be used 

55 
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2 
HC is connected to the input circuit of a hy 
brid coil network EC2. The radio transmitter 
RT is connected to the output circuit of the same 
hybrid coil network HC2. The tip and ring con 
tacts of the jack J are connected to the third 
circuit of the hybrid coil network HC2. A tele 
phone circuit (not shown) of well known type 
is connected by means of a plug to the jack J 
so that telephone or other signals may be trans 
mitted through the network. HC2 to the trans 
mitter Ri for transmission through space, while 
signals received at either or both of the input 
circuits of the network HC2 may be received over 
the tip and ring contacts of the jack J by the 
operator's circuit connected thereto. The hy 
brid coil network HC2 may be of any Well known 
type, for example, of the familiar three-winding 
transformer type. 
The sleeve contact of the jack J is connected 

to the winding of a relay R3 in such a way that 
current may be transmitted through the winding 
of this relay whenever the plug P is inserted into 
the jack J. The armature of this relay connects 
a battery Bo to the Windings of two or more re 
lays designated R11, R12, etc., through correspond 
ing resistors Z11 and Z12, respectively. The ter 
minals of the winding of relay Ril are connected 
to the “on' and “off' contacts of a non-locking 
key K1, the armature of which is grounded. Sim 
ilarly, the terminals of the Winding of the relay 
R12 are connected to the "on' and 'off' contacts 
of a non-locking key K2, the armature of which is 
also grounded. The upper armatures and back 
contacts of relays R11 and R12, respectively, con 
trol the circuits of lamps L11 and L12, current for 
illuminating lamp T11 being provided by battery 
B11 while battery B12 supplies the current to ill 
luminate lamp L12. A single battery may replace 
batteries B11, and B12 if so desired. The relayS 
R11 and R12 are normally unoperated and, there 
fore, the lamps L11 and T12 are normally illumi 
nated. 
The upper make contact of relay R11 is con 

nected to one terminal of the Winding of relay 
RI, the other terminal of Which is connected to 
a battery B1, as shown. Similarly, the upper 
make contact of the relay R12 is connected in 
circuit With the Winding of relay R2 and a bat 
tery B2. Both relays R1 and R2 are normally 
unoperated So that both radio receivers RR1 and 
RR2 are connected to the respective input circuits 
of the hybrid coil network HC1. When the relay 
R1 is operated the radio receiver RR1 is discon 
nected from the corresponding input circuit of 
the network HC1 and an impedance Z1 is sub 
stituted therefor. Similarly, the operation of re 
lay R2 Will disconnect the radio receiver RR2 
from the corresponding input circuit of the net 
Work HC1 and substitute the impedance Z2 there 
for. The impedances Z1 and Z2 are shown in 
the form of resistors merely for the sake of sim 
plicity but may be devices having inductance, 
capacitance and resistance Which correspond to 
the inductance, capacitance and resistance com 
ponents in the Output circuits of the receivers 
RR1 and RR2, respectively. 
When a signal is received by One or more of 

the various radio receivers RR1, RR2, etc., the 
operator may plug the cord circuit into the jack 
J to receive the call. When this happens the 
relay R3 will operate to connect the battery Bo 
to the windings of relays R11 and R12 in parallel 
through resistors Zli and Z12, respectively. The 
outputs of the receivers RR1, RR2, etc., will be 
combined in the network HC1 and the combined 

2,190,546 
energy will be transmitted through the network 
HC2 to the operator's circuit which is plugged 
into the jack J. 

If the operator desires to cut off the radio 
receiver RR1 he will move the armature of the 
key. K1 to its “off” contact momentarily. The 
relay R11 will then be operated, current flowing 
from the battery Bo through the armature and 
contact of relay R3, resistor Z11, the Winding of 
relay R11, the “off' contact of arnature of key 
K1, and ground. The operation of relay R11 Will 
open the circuit of the lamp 11 at the upper 
back contact of this relay, at the same time con 
necting ground to the lower terminal of the wind 
ing of relay R11 for the purpose of locking up the 
relay R11. The closure of the upper make con 
tact of relay R11 will cause the relay R1 to op 
erate, current flowing from battery B1, through 
the winding of relay R1, and over the make Con 
tact and armature of relay R11 and ground. The 
operation of relay R1 will disconnect the radio 
receiver RR1 from the circuit and replace that 
receiver with the impedance Z1. In that case the 
signals received by the radio receiver RR2 will be 
transmitted through the networks HC1 and HC2 
to the exclusion of the signals that may be im 
pressed upon the radio receiver RR1. 

Similarly, by moving the armature of key K2 
to its “off' contact momentarily, the radio re 
ceiver RR2 may be disconnected from the hybrid 
coil network HC1 and the impedance Z2 Substi 
tuted therefor. At the same time the lamp L12 
will be extinguished by the opening of the cir 
cuit of the upper back contact of the relay R12 
and the relay R12 will be locked up by the closure 
of the lower make contact thereof. 

If the operator desires to reconnect the radio 
receiver RR1 to the hybrid coil network HC1 he 
will merely throw the armature of the key Ki 
in reversed direction to its “on' contact mo 
mentarily. When this happens the upper ter 
minal of the Winding of relay R11 Will be grounded 
through the "on' contact and armature of key 
K1. The relay R11 will, therefore, release. The 
lamp Lll Will then become reilluminated by the 
closure of the circuit of the upper back contact 
of the relay. The relay R1 will become released 
upon the opening of the upper make contact of 
relay R11 and therefore the impedance Z1 will 
be disconnected from the hybrid coil network HC1 
and the receiver R.R. Substituted therefor. Simi 
larly, by reversing the position of the armature 
of the key K2 and moving it to its “on” contact 
momentarily, the lamp L12 will become illumi 
nated, the relay Ri2 released, the relay R2 re 
leased, the impedance Z2 disconnected from the 
corresponding input circuit of network HC1 and 
the radio receiver RR2 Substituted for the im 
pedance Z2. 
The radio receivers. RR1 and RR2 are the only 

two receivers shown in the drawing but, as al 
ready explained, other receivers may be added to 
the System. If two other receivers are employed 
they may be connected to a hybrid coil netWork 
Similar to the One designated HC1 and the out 
put of the additional hybrid coil network com 
bined with that of the ouput of the network 
HC1 in still another hybrid coil network which 
may be connected to the three-winding coil net 
work HC2, as illustrated and explained in the 
patents to A. Bailey et al., above designated. Of 
course, as many more radio receivers may be 
connected to the system as may be found de 
Sirable. , f 
The arrangement in Fig. 1 of the drawing 
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permits the output of one of the radio receivers 
such as RR1 to be transmitted through the hybrid 
coil networks. HC1 and HC2 to the operator's set 
to the exclusion of the outputs of all other radio. 
receivers. It will be understood, also, that the 
output of the radio receiver RR2 may be thus 
selectively transmitted to the operator's set to 
the exclusion of the outputs of the other radio 
receivers. Similarly, if three or more radio re 
ceivers are employed, the outputs of any two or 
more of these various receivers may be combined 
and transmitted through the hybrid coil net 
work HC2 to the operator's set while the outputs. 
of the remaining receivers are suppressed or elim 
inated from the operator's circuit. When a call 
has been completed the operator's plug P will 
be removed from the jack J and all of the var 

- 10uS radio receivers will be returned to their 
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monitoring condition to receive signals simul 

service area. w 
Fig. 2 illustrates a modification of the arrange 

ment shown in Fig. 1. As in Fig. relays R11 and 
R12 control relays R1 and R2, respectively, which 
in turn connect the receivers RR1 and RR2 to the 
hybrid coil network HC1 or Substitute the cor-. 
responding impedances Z1 and Z2 respectively, for. 
the receiverS. R.R. and RR2. 
When the operator's plug P is inserted in the 

jack J, relay R3 operates so that battery Bo may 
be connected through the armature and contact 
of the relay R4 to the windings of relays R11 and . 
R12 (and to other relays which may be connected 
to the circuit) through the corresponding re 
sistors Z11 and Z12, respectively. The key Kn, con 
trols the operation of the relay R4. Keys K11. 
and K12 control the operation of relays. R21 and . 
R22, respectively, the latter relays being associated 
with the corresponding relays Rii and R12. As the 
relays Rii and R12, are normally unoperated, the 
lamps L11 and L12 are normally illuminated, as 
already described with respect to Fig. 1. 

Before the operator's plug P is inserted into . 
the jack J, relay R3 is unoperated and therefore . 
the relays R11 and R12 will be unoperated and 
will remain unoperated. But after the operator's 
plug P is inserted into the jack J and relay R3 is 
operated, the relayS R11 and R12 may only then 
be operated, and this will be described more fully 
hereinafter. 
While the Operator's plug is inserted into the 

jack J the key K11 may be closed momentarily. 
The relay R21 will then operate, current flowing 
from battery B21 through the winding of relay 
R21 over the contacts of key K11 and ground. 
The operation of relay R21 opens the circuit of 
relay R11 at the back contact of relay R21, thereby 
preventing the operation of relay R11. The re 
lease of relay. R11 will cause the lamp L11 to be 
illuminated or to remain illuminated if pre 
viously in this condition. At the same time the 
armature of relay R21 becomes grounded at its 
“make” contact and causes the operation of 
relay R12, current for the relay R12 being provided 
by the battery Bo connected to the contact of 
relay R3 the current flowing over the armature. 
and contact of relay R4 through resistor Z12, over 
the winding of relay R12, the armature and back 
contact of relay R12, the armature and back 
contact of relay R22, the armature and make con 
tact of relay R11 and ground. Hence relay Rig 
will operate and its operation will cause the relay 
R2 to operate, which in turn will disconnect the 
receiver RR2 from the input circuit of the hybrid 
coil network HC1 and replace the receiver RR2. 

3 
with the impedance Z2. Thus the operation of key 
K11 will remove the radio receiver RR2 from the 
circuit as well as all other receivers except the 
radio receiver RR1. The operation of key K12 will cause the opera. 
tion of relay R22, current flowing from battery 
B22, through the winding of relay R22, over the 
contacts of key K12 and ground. The operation of 
relay R22 will open the circuit of relay R12 at the 

10 . . . back contact of relay R22 so that relay R12 will 
remain unoperated. The lamp L12 will therefore 
be illuminated." The release of relay R12, will 
cause the receiver RR2 to be connected to the 
input circuit of the network HC1. The opera 
tion of relay.R22 will place ground on the “make”, 
contact of the relay and cause relay R11 to oper 
ate. The current for relay R11 is supplied by 

15 

battery. Bothrough the contact and armature, 
of relay. R3, Over the armature and contact. of 

taneously from any radio transmitter within the relay R4, resistor Z11, the Winding of relay R11, 
the armature and back contact of relay Ril, the 

20 
arnature, and back contact of relay R21, the 
arnature and make contact of relay R22 and 
ground. The closure of the make contacts of 
relay, R11 will connect ground to the lowerter 
minal of the winding of this relay and lock up 
the relay. The operation of relay R11 will cause: 
the operation of relay R', as in the case of Fig. 1, 
and disconnect the radio receiver RR from the 
hybrid coil network HC1 and substitute theim 
pedance Z:... for the radio receiver RR1. Thus, 
the operation of key K12 will disconnect the re 
ceiver RR1 from the circuit as well as all other 
receivers except the radio receiver RR2. 

It has thus been shown that the closure of key 
K11 causes the operation of relays Rail and R12. 
and allows the relay. R11 to remain unoperated, 
this condition being indicated by the illumina 
tion of lanp 11. 

to remain unoperated, this condition being indi 
cated by the illumination of lamp L12. 

It has also been shown that 
the operation of key. K12 causes the operation of 
Irelay R22 and relay. R11, causing the relay R12 

30, 

35 

If the Operator's plug P should relain locked 
in the jack, J and if it is desired to have all of 45 
the radio receivers connected to the operator's 
Set, it is only necessary to operate the key Ko. 
The operation of key Ko will cause the operation 
of relay R4, current flowing from battery. B4 
through the winding of relay R4 over the con 
tacts of key Ko and ground. The operation of 
relay R4 will disconnect the battery B4 connected 
over the contact and armature of relay B3 from . 
the windings of relays R11, R12, etc. The relays 
R11 and R12 will therefore be unable to operate 
and therefore the receivers RRI and RR will be 
connected to the hybrid coil network HC1. After 
the operator's plug P has been removed from the 
jack J, relay R3 is released and the operation of 
key Ko will, of course, serve no useful purpose 
because no current may then be supplied to the 
windings of relays R11 and R12. 
The circuit arrangements illustrated in Figs.1 

and 2 of the drawing have been applied to the 
Selection of the radio receiving circuits whereby 
one of the radio receivers will be selected, and 
connected to the circuit and all other radio re 
ceivers disconnected from the circuit. It will be 
clear, of course, that the arrangements may be 
employed for the selection of devices other than 

60 

65 

70 

radio receivers, for example, detectors or other 
devices or circuits. . . . . ." 
While this invention has been shown and de 

scribed in certain particular arrangements mere 
ly for the purpose of illustration, it will be un 75 
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derstood that the general principles of this in 
ventioh may be applied to other and widely varied 
organizations without departing from the spirit 
of the invention and the scope of the appended 
claims. 
What is claimed is: 
1. In a signaling System, the combination of a 

plurality of radio receivers located at different 
points and wired to a common receiving circuit 
where said receivers simultaneously monitor a 
distant station, each receiver being adjusted for 
receiving the same signals from said distant sta 
tion, means for selecting one of said receivers and 
for observing its output and for disconnecting all 
of the other receivers from the receiving circuit, 
means for indicating which of the various re 
ceivers has been selected by the selecting means, 
and means for Subsequently reconnecting all of 

20 

30 

35 

40 

50 

said radio receivers to the common receiving cir 
cuit so that the outputs of all of said receivers 
may again be received by said common circuit. 

2. The combination of a plurality of radio re 
ceiverS all adapted to receive and monitor the 
Same signals, an operator's set with which all of 
the radio receivers may be connected for simul 
taneously receiving the outputs of all of said re 
ceivers, means for selecting the receiver deliver 
ing the best output and for connecting the select 
ed receiver to the operator's set, said means also 
including means for simultaneously disconnect 
ing all of the remaining radio receivers from the 
operator's set, and means for Subsequently re 
connecting all of said radio receivers to the 
operator's set. 
3. The combination of a plurality of radio re 

ceiving circuits all of which are simultaneously 
monitoring a distant station, an operator's Set to 
which all of the receivers may be simultaneously 
connected so that the outputs of all of said re 
ceivers may be simultaneously received, means 
for selecting the radio receiver delivering the best 
signals and for disconnecting all other radio re 
ceivers from the operator's set, and a plurality of 
indicating devices each corresponding to one of 
the radio receivers for indicating which one of 
the various receivers is connected to the Opera 
tor's Set. 

4. The combination of a plurality of radio re 
ceivers all of which may be tuned to simulta 
neously receive signals from a distant station, a 
telephone circuit to which all of the radio re 

2, i90,546" . 
ceivers may be connected so that the outputs of 
all of said receivers may be simultaneously re 
ceived, means for combining the outputs of cer 
tain of said receivers, for transmission to said 
telephone circuit and for disconnecting all of the 
remaining receivers from the telephone circuit, 
and indicating means for indicating which of the 
various radio receivers are connected to the tele 
phone circuit. 

5. In a signaling system, the combination of a 
plurality of receiving circuits all employed for 
Simultaneously monitoring a distant mobile sta 
tion, a telephone circuit, a combining network 
interconnecting all of the receiving circuits with 
the telephone circuit so that the outputs of all 
of the receiving circuits may be translated into 
alldible signals, means for disconnecting from the 
combining network certain of said receiving cir 
cuits So that the outputs of the remaining re 
ceiving circuits will be additively combined in the 
combining network, and means for subsequently 
reconnecting all of the receiving circuits to the 
combining network for further monitoring the 
distant mobile station. 

6. The combination of a plurality of receiving 
circuits, a plurality of impedance elements, each 
impedance element corresponding to one of the 
receiving circuits, a combining network, means 
for connecting all of the receiving circuits to the 
combining netWork, means for disconnecting all 
of the receiving circuits from the combining net 
Work except, one and for replacing each discon 
nected receiving circuit with the corresponding 
impedance element, and means for subsequently 
disconnecting all of the various impedance ele 
ments and for reconnecting all of the various 
receiving circuits to the combining network. 

7. In a Signaling Systern, the combination of a 
plurality of interconnected radio receivers for 
simultaneously monitoring one or more mobile 
Stations that may be transmitting signals, means 
for Selecting that one of Said receiver's delivering 
the best output and observing its output and for 
disconnecting all other of Said receivers from the 
interconnecting circuit, means for transmitting 
signals to the mobile station from which signals 
are being received, and means for Subsequently 
reconnecting all of said receivers for again moni 
toring said mobile stations. 
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