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This invention relates to radio.transmis-

‘gion::and more; particularly: to-arrangements
for; permitting the carrying.on of a two-way .

conversation by radio. - R
“Terotofore nt-has:been quite [difficult to
CATTYS 0N 121 tWorway: conversation. by radio

for: a- mumber-of-reasons. :Where. the same

antenna:is “employed-both for transmitting
and receiving, itrhas been:found impracti-
¢cal i to .-balance .the - transmitting . channel
zominst the recelvimg channel stfficiently well
to - prevent ‘overloading : the : receiver with
transmittdd < energy. - Where different -an-

tennge: are:employéd for transmitting and

receiving and ©even wwhere different wave
lengths:are employed, the amount of:energy
received 1 by the vradio- receiver : from -the

successful pperation unless:the transmitting
and receiving antennewe:are separated by pro-

Tibitive: distances. »Ewven ~where the: trans-

mitting-channél is:b alancedagainst: the: re-

ceiving chennel:-and.different wave -lengths

are -employéd - for- transmission rand  recep-

(R
Ny

45 paratus:is- assoclated w

ke transmitter so that.the voice controlled
means may perform:its functions before the
voice current: reaches’ the: transnmtter: thus
avoiding: any-hintus:-orcclipping off+-of- the
s irst:part: of (the -speech:'signal. 'The" voice

tion,an "undue samount -of -sending’ energy

finds-its-way to the receiver. “Amother dit-

ficulty thathas been'encountered in all these

cases is that -emergy received- fromra distant
radio station,-after-detection finds 1ts-way

30 back into the: transmitting channel through
' the -connection . to:a .terminal-line and s

reradiated. -
o Iny accordance with the present-1nvention
these difficultiesnare rovercome: by associat-
1

35 Ing volce -operated-equipment with beth ‘the
transmitting: and receiving: channels.: ~The

voice operated ~equipment +associatéd  with
the transmitting:channel:is arranged-to -dis-

abletthe: receiving circuitzand, if the trans-
40 grittter s mormally inoperative,. to render the

transmitter- operative:in ‘response: to “voice

iﬂL‘i’i‘T’BIltS‘; fim-pl‘es e d: 21 00l0)e0 the-circuit. Pref-
CF E‘vbﬁl}-’?: ae _el,_mr" circult:as anterpose d -between: | . | .
the nsual. manner. Voice operated equlp-

she point:iat-which: the: voice:-operated ap-
withi the: channel: and

operated: apparatus-associated -with the re-
cotver is-likewise~arranged ‘so- that:1t: re-

«ponds torreceived-radio signals-to ‘disable

1he {rangmittingcircuit: and: prevent. the ‘re-

“band. -

ceived voice currents  from entering the
transmitting circuit to be retransmitted.

Preferably a-delay -circuit will be.employed
in: the receiver circuit at:a point beyond the
voice responsive apparatus so.that the latter
may perform its function before the received.
voice currents will have had an opportunity

to-enter the transmitting channel.
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The invention ‘will now be:more. fully. un-

derstood - from - the following description

‘when: read.in- connection : with . the -accom-

panying drawing, Figures 1,.2 and 3 of

which: 1llustrate three different. embodiments

of the invention. .

~ Referring to Fig. 1, a-simple form of:the

invention 1s illustrated. .In:this figure, ‘T

designates.an ordinary telephone transmitter

connected to. an amplifier 'TA, convention-

70

ally represented. This amplifier may be of

any type well<known.in the art. ~ O desig-
nates a vacuum tube oscillator for:supply-
ing the carrier frequency to the: antenna
AT, and M is a vacuum tube modulator-hav-

ing its input. associated ~with the voice fre-

quency amplifier: TA::and having its output:

- 80
‘manner - that. the -oscillations : produced by
will be rmodulated 1n :ac-

associated with the oscillator: O in such:a

the oscillator - _
cordance with speech. A delay rcircuit: TF

is interposed. between the amphfier TA and
the modulator M. This delay:circuit may
_ be any:type of transmission element which

will cause a desired time interval to elapse
during - the transmission of::a-wave from

L

its input terminals to its output terminals.
‘For example, the delay- circult may-be one
of the well known types of Campbell filters

so-designed as to transmit the desired voice

AR designates :the  receiving antenna
which is coupled- with a radio receiving set
RS of any well known. type, the receiver R
being associated ‘with the:receiving set in

ment is associated with the transmitting cir-

euit between the -.anlpliﬁer.'”—.TA' and the delay

circuit ‘TF, :said+equipment “comprising a

rectifier-amplifier  combination,. convention-
ally indicated at TX, and a:volce operated
relay TY. :The rectifier-amplifier combina-
tion may be of any well known type, such as
a-vacuum tube amplifier associated with a
vacuum tube rectifier, these devices ‘operat-
ingone to amplify thevvoice currents: and -

90
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- the other to 1ect1f} them dﬂd produce there-
~from a direct current component which will

~controlled by the voice operated relay
and has its contacts so arranged that When
energized in response to tmnsmltted voice
| &1(1'11;113 it will short-cireuit the recelving set
RS and change the grid potential of the

oscillator O so that Lhe orid of the oscilla-

10 tor, which is normally ezcevswely negative,

10 15

operate the voice relay TY. A relay X
T 1?"

will have such a negative potential applied

theleto as to poxmlt it io generate 08@111&-

"TA and then impressed upon the rectifier-

20

- lower contact said relay

25

t1011 | |
The operatwn is as follows: VVhen the
are generated and amplified bV the amplifier

amplifier combination TX so that a direct

‘current component is produced which oper-

The circuit of the
closed, and at 1ts
short -circuits the
racdio receiver RS. At the same time the
upper contact of the relay 10 short- circuits

ated the voice relay T'Y.
relay 10 is accordingly

the resistance 11 thereby chanomcr the nega- -
~tive potential on the grid of ‘rhe oscillator O
- so that the oscillator, which is normally un-
“able to function, will now- ‘begin to generate

-~ oscillations of the carrier frequency to be
30

transmitted  to the antenna AT. In the

- meantime the voice currents are transmitted

~ from the amplif
circuit T and arrive at the modulator M
~after the 1elay 10 has had an opportunity to
35

~ erate thr ough the modulator M to modulate

er- TA through the relay

function. The voice currents.therefore op-

the oscﬂlatlons generated by the oscillator

0O, and the modulated osclllatmns are trans-

- 40

volce sl 1onal.

‘mitted by the antenna AT without any hi-

atus. or chppmf‘r off of the first part of the

tmnsmlttmw-antenn% AT to the recelving

antenna AR 1S 1neﬂect1ve to produce any

~action upon the receiving set RS because

.45

-~ the receiver R.

G0

said set is short-circuited before any radia-
In receiving signals from a
10 bemo nor-

tion takes place.
a  distant station, the relay
mally deenerm?ed the recelved swnals are

1mpressed dll@C’ﬂV from the antenna AR
upon the radio receiving set, and after being
~detected the voice culrents ma “be heard in
~As the receiver R of the
transmitter T haq no electrical connection
~with the transmitter 1n the case illustrated,
5 no difficulty will arise because of the re-
- celved f-mn‘lls being retran%mlfted bV thc-
-tranqmlttmw chqnnel e

In case, however the transmlttmﬂ and re-

'cewmn‘ channels are both associated with a
common telephone line, a certain amount of
‘recelved energy may . be passed ‘into the
transmitting channel and reradiated.
order to overcome this: difficulty, the cirenit
‘may be arranged as shown in Fig. 2 in which
L deqlgnateq an ordlnary voice frequency

In

transmitting channel mcludes a delay

"The energy radmted from the

condenser for chano*m
antenna A so that it WIH be resonant at the
transmitting - frequency rather than at the
‘receiving frequency ‘While these operations
are takma place, the voice currents are trans-

“eircuit TF and

1,678,672

transmlsslon hne Whmh 18 comlected thl ouﬂh : '
a hybrid coil 12 with the transmitting chan- ,

nel TL and the receiving channel RL the

line being balanced by a suitable netwoxk[
N so that a condition approaching’ con-

Jjugacy will exist between the transmitting
' The. R

ClI‘*- -'

ch;mnel and. the recelving channel

cuit TIF, an amplifier TA and a modulator. -

M. The latter is of the well known bal-_ :
‘anced type "eranned SO that the carrlel wﬂl. R
- be suppressed.- - ' '

“The receiving clnnnel 1ncludes a balanced: |

~detector D, the recelving amplifier RA and
tmnsmltter T .is spoken into, voice currents

the delay circuit RE. The balanced detectm

15 supplied with a local source of carrier =

current RS so that it opemtes on the well

known homodyne principle.

bell type designed to transmit the desned
range of voice frequenmes

The delay cir-
cuits RIFand TE may be filters of the Camp-

On the input =~
side of the delay circuit TEF is bridged. a

rectifier-amplifier combination TX for oper-

‘ating the voice relay TY. The latter: con---bo o
point, for
e*ml‘nple between the detector D and the
11 may also
change the tuning of the anfenna A where
a d]fferent hoquency 1s employed for trans-
‘mission and reception and the same antenna

‘A similar recti-

trols a relay 11 Whlch short-circuits the: re-
ceiving channel ‘at some suitable.

delay circuit RF. The relay

1s used for both purposes.
fier- a,mphﬂer comblnatmn RX controlling

the voice relay RY is bridged across the re- S L
100

ceiving’ channel upon -the. mput side of the

- delay clrcmt RF to control a relay 13, Wthh Sl T
I response to a 1ece11?ed signal, short -CIr-. .-
'-cmtq the transmitti ing ch‘mnel TL < | -

Vmce cur--

The ‘operation is as follows:
rents mcommo‘ from the line 1. are trans—

05

105

mitted thmuwh the hybrid coil 12 and are - - |

Ampressed upon the rectifier-amplifier TX to

energize the voice operated rela TY. This
relay" completes: the circuit of relay 11,

Whl(’hﬂ_ at its left-hand front contact; closes.

10

short-circuit for the receiving ch‘mnel RL

cuit R, Relay

contact closes a circuit mcludmtr a tuning
‘the tumng of the

mitted throufrh the- delay

'between the amplifier RA and the delay cir-’ |
11 at 1ts right-hand front -

115

120

after bemg.amphﬁed by the amplifier TA

transmlssmn -

- are 1mpressed - upon the moc ulator M. A
sufficient delay  occurs i -
through the circuit TF so. tha,t the voice
“currents are not ; impressed upon the modula-
tor M until after the relay 11 has. performed
ts Tunctions. Any transmitted energy which

125

passes by way of the antenna into the re- '
ceiving detector D is prevented from being

tlansmltted throufrh the recelvmﬁ channel_

180

"%



10

15

25

30

30

At

i)

L

‘the. relay

1,878,672

of the line L to-the transmitting channel TL
by reason. of the short-circuit —across ‘the.

channel RL. previously described.

The antenna A is normally tuned to the

receiving frequency, and when signals are
received from ga distant transmitting station

the received radio frequency is. impressed
upon the detector
rents are detected in its output

rents pass into the circuit of the rectifier-
amplifier RX and operate the voice relay
RY which closes the circuit of the relay 13.
The relay 13 in turn closes a short-circuit
for the transmitting channel TL. In the
meantime the voice waves pass through the

delay circuit RF -and. into the line L. Any

component of the voice wave which enters

. the transmitting channel TL. by reason of
unbalance is ineffective to operate the radio-
tpansmitter because of the short-circuit |
B S “peceived voice currents passing .1nto the
transmitting channel TL by reason of.un-
balance will be without effect because the

closed by the relay 13. T
that in the circuit

It will be. observed

above described both the transmitting chan-

nel and the receiving channel are normally
operative. , 01
place over one of these channels;, however,

the channel transmitting in the other direc-

tion is disabled so that ne transmitting en-
ergy can. affect.the receiving circult and no

receiving: emergy can - affect the radio trans-.

mitter. Dy means of the delay circuits 1F
and RF the voice operated relays are given

time to operate and performi thelr func-

tiong before the voice waves pass into the
circiiits beyond the delay circults.

The use.of a modulator and detector -of
the balanced type, such as is illustrated 1n-
Fig. 2, 1s: not essential to the proper op-
eration of the circuit. For example, in Fig..
3 the modulator M and oscillator O are of-
the type shown in Fig. 1, and separate an-

tennee AT and AR. are used for transmit-

5 ting and receiving respectively. The radio
recelving apparatus may comprise the de-
tector D of the ordinary unbalanced type

jer RA for amplifying the de-

and an amph

tected sienals: The voice operated relay TY
i3, arranged to short-circuit the recelving

channel RL, and the voice operated reiay

RY is arranged to- short-circuit the trans--

mitting channel TL.and to render the csecil-

‘The operation is-as follows: Voice cur-
rents received. from the line L. pass into the
channel TL: and operate the rectifier-amph-
fier combination TX to energize the voice
relay TY. The latter closes the circuit ot
11 which completes the short-cir-
cuit for the receiving channel RI. between

the delay cireuit: RF and the: detector D).

The relay 11 alco:changes the potential of -

the: oscillator O in the manner shown in Fig.

1 so: that the: escillater; O generates oscilla-

D so that the volice cur--
| circuit and
Impressed upon the amplifier RA. After
being amplified by the latter, the voice cur-

As soon ag tran~mission takes

tions. In the meantune the volce currents:

‘are passed through the delay. eircuit TH and

arrive at the modulator M after a suflicient
delay to permit the relay 11 to perform 1ts

functions. Any energy radiated from the

|

transmittine antenna AT to the receiving
& | b

antenna AR is without effect upon the re-

ceiving channel because the latter is chort- |

circuited by relay 11.
When signals are being t

the distant communicating system, they are

ansmitted frony 7

impressed by the antenna AR upon the de-

tector D which detects the voice frequency.

component, and this component 1s amphfied

by the amplifier RA.

RX to operate the voice relay RY, which,

~The veice currents :
‘are then passed into the- rectifier-amplifier

Wik

in turn, closes the circuit of the relay 13.

Relay 13 completes a short-cireuit aeross the,
transmitting channel TL. ‘In the meantime =

the voice currents are transmitted through
the delay circuit RE to. the line I, and any

relay 18 will have short-circuited the trans--
mitting channel beiore such currents can be
impressed upon the channel. The operation

of the relay 18 in both Fig. 2-and Iig. 3
also prevents received voice currents which

; ”':]' .

are transmitted to the line Ls and reflected

back by reason of some impedance 1rregu-

larity from producing any effect  in -the

transmitting channel TL.

Tt will be obvious that the general prin-

DR 11E I

ciples herein disclosed may be ernbodied. ain -

from the spirit.of the invention as defined
in the following claims. = = o
- What is claimed is:

‘many other organizations widely different
from. those illustrated without departing

1. In a radio system, a radio transmitting
channel and a radio receiving channel, radio-
transmitting apparatus in said transmitting:

channel and radio receiving apparvatus 1
said receiving channel, said receciving chan-.

nel being normally operatively . conditioned

-1 HE

to function for receiving purposes,:a {rans-

mitting antenna normally cenditioned to
have signal modulated energy app lied therve-

to by said transmitting channel, a volce re-

115

sponsive relay associated -with said trans-

mitting channel and responsive to-voice cur-

apparatus to enable said relay to perform its

- rents to disable said recelving channel, and
a delay circuit interposed between said voice
responsive relay and said radio transmitting

Sy

function. before the voice eurrents are im-
pressed upon said transmitting apparatus. -

"~ 9. In a radio system, a radio: transmitting

e

channel and a radio receiving channel, radio-

transmitting apparatus in said transmitting

channel and radio recelving apparatus in-
said receiving channel, said receiving chan-

nel: being normally operatively conditioncd

BRI

TV



~ to function for receiving purpose, a tlcl]’l‘a--

4

mitting antenna nerma,lly conditioned to

‘have swnal modulated energy : applied there-

to by Sdl(‘l transmitting channel, a voice re-

10

o perfmm 1ts function before the

20

mitting antenna normally

sponsive  relay assoemtea with ‘said trans-
mitting channel and responsive to voice cur-
~ rents. to disable said receiving channel and
render said transmitting appemtue opera-.

tive, and a delay circuit mtelposecl belween
said volce responsive relay and said radio
transmitting apparatus to enaele said relay
volce
currents are impressed upon said lchﬂ mlt

ting apparatus.
15

3 In a radio system, a 1"21(110 LI‘ELI}_UIIIILUDO'

_ehannel and a radio receiving channel, 1,:1('110 |
“transmitting apparatus in cmd transmitting
- channel and radio recerving apparatus in
~said receiving channel, said receiving chan--

nel being normally opcratively conditioned
to function for receiving purposes, a trans-

~ have energy applied thercto by said trans-

35

mitting channel, a voice responsive relay as-

seeleted with mcl transmitting channel and
responsive to voice currents to disable said
recelving ehennel, a delay circuit interposed

between sald voice responsive relay and said
b,

radio transmitting apparatus to enable said.
relay to perform 1ts function before the

sa1d

voice currents are impressed upon

transmitting appar atus, and a voice respon-
said  receiving

sive - relay assocmtecl ‘With
channel and responsive to detected voice
currents for clmeblmcr sald tmnsmlttmﬂ
ehqnnel

4. In a radio system a telephene line, a

'- mdlo transmitting channel and a radio re-

40

45

55

% recelving channel a transmitting antenna
| n01‘mall

- phed thereto by

65

cewving channel associated with said t
hene line, radio transmitting apparatus in-
eludecl in said transmitting channel and
radio receiving apparatus included in said

receiving chdnnel a transmitting antenna
normally

and both of said channels bemﬂ* IlOI'Hl‘LllY

‘operative, the one to receive ancl the other

to transmit, means responsive to the trans-

mission of currents mnto e:zucl transmitting
~channel to disable the receiving channel, and

means responsive to the transmission of cur-

~ rents into said receiving ch:;mnel to dlsable

sa,ld transmitting channel

5. In a radio Svs’cem a telephone lme, 8.

md]o trans m1tt1no' ehannel and a radio re-

ceiving channel aesoemted with said tele-
“phone line, radio transmitting apparatus in-
cluded in said transmitting channel and

radio receiving apparatus meluded 1in said

“conditioned to have cnergy  ap-

operative, the one to receive and the other

to transmit, means responswe to - vome Cur-

conditioned to

tele--

channel. .
- 8. In a radio eyetem a telephone lme a
.redlo tmnsmlttmfr ehannel and a radio re-

conchtmned to have energy ap-
plied thereto by said transmitting channel,

said transmitting channel,
‘and both of S"lld channels hemrr nermellv'

1,678,673

rents entermfr smd transmntmw channel for
disabling said recelving channel, and means
responsive to detected voice currents in said

receiving channel for dlS(lbllIlO said trans-
_m]ttmo elmnnel |

6. In a racdio system aQ telephene l:me e;_
radio transmitting channel and a radio re-

0

celving channel aseoemted with. said tele-

phone lme radio transmitting appar atus 1n-
cluded n said t1ansm1tt1nﬂ channel and

ractio receiving apparatus included in sard:
recelving channel and both of said ehannels_; |

‘being nr)rmally operative, the one to receive
‘and the other to transmlt means responsive

to. volce ¢t

abled,

abling the transmitting ehelmel,r and means

to (:lehy the transmission of volee currents
to said telephone line until the tra,nemlttmfr -
channel has been disabled. -~ - -
7. In a radio system, a telephone lme a
radio transmitting channel and a radio re--'_-'
ceiving channel associated lhe1ew1th radio
_transm:tttmtr apparatus -included in said

tl::’lIlSHllutlI’lﬂ channel and radio recewmfr

rrents entemno* Sald transmitting 80
channel for disabling salcl recelving chennel .
and means to delay- the transmission of sald-_ '
volce currents to said transmitting appara-
‘tus until said receiving channel has been dis-
means responsive to  detected voice

eurrents in the receiving channel for dig-

90

apparatus melucled in said receiving - chan-

nel, said receiving channel bemo* normell -
operatively cenchtmned to function for re- N
a9 tmnsnnttnw antenna-

celving purposes,
noxma,]ly conditioned to have energy ap-
plied thereto by said transmitting channel,

‘means responswe to currents entemno sald*-

tranennttmn channel to disable said receiv-

ing channel and render said radio. tmnsm1t-—_
tmcr apparatus operative. and means respon-
sive to currents entermo

channel for

sald Tecelving
CllS‘LlJllIlG‘ selcl tmnsmlttmv

SI00

110 _

ceiving channel aesoemtecl therewith, radio

transmitting apparatus included in said
'trallsm1tl1nw channel and radio 1"ecew111g
apparatus mcluded in said receiving chan--

nel, said receiving channel being normally

epemtn»ely eondltlene(‘l to funetleﬁ for .re-
- celving
' normally
plied thereto bV sald tmnemlttmcr clmnnel o
~means responsive to voice earre*lte entermcr 120
“sald transmitting channel for disabling sald

recelving eh‘mnel and " for rendermo sald

purposes, a transmitting entenne
eonclltmnecl to have energy

racio tmnsmlttmrr apparatus operative, and =

means responsive to detected voice currents

1n sald receiving ehzmnel fer dlS"LbllIler _smd 125

transmlttmo* ch‘mnel

9. Tn a radio s y'stem a. telephone lme.,, a

radio transmitting chennel and a radio re--
celving channel assoela.tecl therewﬁh radio
transmlttmfr- apparatus mclucled n - s‘ud'

130
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© transmitting channel and radio recelving

~apparatus included in said receiving chan-

10

16

20

26

30

35

40

transmitting channel and. radio :recelving

A5

- 50

55

60

65

nel, said receiving chanmel being

ceiving . purposes,

_ to voice currents entering
said transmitting channel for disabling said

receiving channel and rendering said radio
transmitting apparatus operative, means to

~delay the transmission of. voice currents to
caid radio transmitting app#ratus until said

last mentioned means has functioned, means
responsive to volce.currents detected in the

receiving channel for “disabling saild trans-

mitting channel, and means to. delay the

transmussion of voice currents to said tele-

has functioned. =
10. In a radio system,

phone line until said last mentioned means

transmitting - apparatus included in said

transmitting channel and ‘radio recelving

apparatus mcluded in said receiving chan-
nel, said receiving channel being normally

operatively conditioned to function: for re- -
a transmitting antenna

celving purposes,
normally conditioned. to have energy. ap-
plied thereto by said transmitting channel,
means responsive to currents entering said

transmitting channel to. disable said receiv-
ing channel, and means responsive to cur-
said receiving channel for

rents entering ,
disabling said transmitiing channel..

11. In a radio system, a telephone line, a

radio transmitting channel and a radio re-

ceiving chanmel associated therewith, radio
transmitting apparatus -included 1n said

apparatus included in said receiving- chan-

nel, said receiving channel being normally
operatively conditioned. to function for re-
celving purposes, a transmitting antenna.

normally conditioned to have energy ap-

plied thereto by said transmitting channel,
means responsive to voice currents entering

said transmitting channel to. disable said
receiving channel, and means

channel for disabling said transmitting
channel. - ' --

12. In a radio_syStenl, a,l 'telephone 1in-e.‘, a

radio transmitting channel and a radio re-
ceiving channel assoclated therewith, radio
transmitting apparatus included in said

transmitting channel and radio receiving
apparatus included in said recelving chan-
normally.
operatively condifioned to function for re-
ceiving purposes, a transmitting antenna

nel, said receiving channel being

normally conditioned to have energy ap-
plied thereto by said transmitting channel,

_ | normally
operatively conditioned to function for re-
o o transmitting antenna.
normally -conditioned to have energy. -ap- .
plied thereto by said transmitting channel,
‘means responsive

_ a telephone line, a pressed
radio transmitting channel and a radio Te-

. _ mally inoper
ceiving channel assoclated ‘thercewithy radio

_ responsive to.
the volce currents detected 1n said receiving

celving  apparatus

5 -
'
-
[ b
.
1

said _ti'ansmitting ' _._tjham_lelﬁ__ 10 dis able. | said B

transmitting apparatus until said receiving

channel has been disabled, means respon-

receiving channel; means to delay. the trans-
mission of said voice currents to said:tadio

0

sive to voice currents detected in the receiv-

1ng " channel for disabling said transmitting
sion of voice currents to said telephone line

said -paths in energy flow

channel, and means to delay the transmis- -
until said - transmitting channel has been (I
disabled.
- 18. A two-way signaling system compris-
ing two paths adapted for transmission in.
‘opposite directions between: two -stations,

‘means connecting 80

relation at each station, means 1n one path =
to render it normally inoperative for trans- .

means whereby signal conveying energy im-
on one of said paths renders the nor-
ative path operative for trans-
‘mission and the normally operative path n-

for transmission, and -a delay CIr-

operative

onit adapted to delay the round-trip frans- %
|nission of echo currents until said operative = =

14. In combination; a loop transmission
path, means for transmitting ‘signal waves -~
er a portion 95 -

of one signal characteristic over a portion

~ mission, means in the other path for render-
ing it normally operative for transmission,

of said loop, means for transmitting signal

waves having a different signal character-

istic over the remaining portion of smd

loop, -biased circuit closers  normally respec- - R
tively rendering one portion operative and 100

the other

-

means whereby - transmission over.the nor-

mally _-.inopera-t:ive_.portion';actﬂa,_tes:sa';_idecir'—‘f_ -

cut, closers to their respectively alternate

mally inoperative

echo- and singing effects while both of said

portions are ‘momentarily in operative con-

dition. .~
" 15. A four-wire radio  signaling system

comprising a two-wire branch having radio
transmitting apparatus associated therewith,
"4 second. two-wire branch having radio Tre-
ceiving ~apparatus - associated therewith;

means to interconnect said branches at the

ends remote from said radio apparatus,
means normally rendering one branch opera- -

tive for transmiSSloﬂ; means n'OI‘I,II&Hy'_ ren-

dering the other branch inoperative for

~transmission, and  signal responsive means
for substantially - simultaneously

120

rendering

said normally -operative branch inoperative

tive for transmission.

46, A four-wire radio signaling system 125

comprising a two-wire branch having radio

- .

transmitting apparatus assoc! ated therewith,

a second two-wire branch having radio re- =

means responsive to voice currents entering means to interconnect said branches at the .

associated  therewith, -

130

positions, and a delay: circuit: in- said nor- 105 ° -
portion for preventing i



I '-.""im

~ends remote - from' said ‘radio apparatus,
‘means normally rendering one branch op era-

~ tive for transmission, means normally ren-
- dering the other branch inoperative for
b5

- conveying currents transmitted over the nor--
- mally inoperative ‘branch ‘for

transmission, and means responsive to signal

170 A four-wire

~ cewving apparatus assoclated therewith,
- medns to interconnect said branches at the

~ends -reémote’ from said radio. apparatus,
L Ineans -"'.n'ormaﬂy 1"ender1:fi1g- one ..-b]:*anch op~

erative for. transmission, means normally

- rendering the other branch inoperative for

R transmission, ‘signal responsive. means. for

~ substantially- simultaneously. rendering said

.25

el l'ClllidUl‘ng Jl’h

normally opérative path inoperative and said

- normally —inoperative path  operative for
© transmission, and means for preventing the
- round-trip transmission of echo currents

~over the loop:constituted by said four-wire

o operation of . said. signal

operated means. .

18 A four-wire radio signaling system,
- comprising ‘a two-wire branch having yadio

~ transmitting apparatus associated therewith,

-, a’second two-wire branch having radio re-
.. 3 cewving  apparatus  associated . therewith,

~means to interconnect said branches at the

- r - . .

~ends - remote  from said. radio apparatus,

1eans normally rendering one branch’ oper-

- ative for transmission, means normally ren-

dering “the other branch inop erative . for
-transmission, means responsive to signal con-
- veying- currents transmitted over the nor-

~ mally inoperative branch for substantially

. simultaneously Tin
» eratlve branch inoperative, and said normal-

- mission, -and means for preventing the

rendering said normally op-

-

ly ‘inoperative’ branch operative for trans-

. .- . N ]

round-trip transmission of echo . currents

~over: the loop constituted by said four-wire

substantially
simultancously rendering said normally op-

o erative branch inoperative and said normally
- 10 inoperative branch operative for transmis-
Soosion. T

| vadio signaling system |
- comprising a two-wire branch having radio
- transmitting apparatus assoc) ated therewith,
~a second two-wire branch ‘having radio re-

‘names to this specification’

1,878,672

~circuit during the operation of said signal

operated means. -
- 190 A four-wire radio ¢ In _
comprising a two-wire branch having radio

radio signaling system

transmitting apparatus asseciated therewith, ©

a second two-wire branch having radio re- _
. apparatus associated therewith,
Ineans to-interconnect said branches at the

ceiving

ends - remote from said radio apparatus,

means. normally rendering one branch op-
erative for transmission, means normally

rendering the other branch inoperative for

60

transmission, signal responsive - means for

‘substantially: simultaneously rendering said
normally operative path: Inoperative and
sald normally inoperative path operative for

transmission, and: delay circuit means for

preventing round-trip transmission of- echo
currents -over - the-:lﬂoﬁ3-_'(301181;11311136(31: by said
four-wire circuit during ‘the" operation of '

said signal operated means.

65

70

20. A four-wire radio signaling. system
“comprising a two-wire branch having radio

transmitting apparatus assoc ated therewith,

a- second. two-wire branch having radio re- «
cewving - apparatus. associated therewith,
means to interconnect sald branches at the

ends remote from said radio apparatus,

75 __ B

means normally rendering one branch op- =~

erative for transmission, means 1101‘111—&1137 -

- rendering the other branch inoperative for
transmission, means responsive-to signal con-
veying currents. transmitted over the mnor-

mally inoperative branch for substantially

simultaneously rendering said. normally. op- -

erative branch inoperative, and said normal-

Ly inoperative branch operative for trans-
‘Imission, and delay circuit means for prevent-

»

ing round-trip transmission of echo currents

over the loop constituted. by said four-wire

circuit during the operation of -said signal
operated means. - . T

 In testimony whereof, we have signed our

. ‘this 17th day of
. LLOYD ESPENSCHIED,
. HERMAN A. AFFEL. .
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CLIFFORD N. ANDERSON.
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