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6 Claims,

This invention relates to radio telephone SYS-

tems and the like, and has for its object to pro-

vide an improved system suitable for use on long

distance radio telephony, whereby two way com- -
munication may be effected in a satisfactory

manner.

According to tnrs 1nventlon a telephone station
comprrses means operated automatically by the
voice or the like to be transmitted for simul-
taneouely cutting out or oreatly reducing the ef-
fectiveness of a receiving amplifier in sald sta-
tion and a transmitting amplifier in the Sta~

tion with Wthh said station is In communica-

tion. The station Wlth which oomnumeatlon is
to be effected is promded with similar means op-
erated automatically by the voice or the hke to
be transmitted from that end. |

From another aspect, the invention may be re-

egarded as consisting essentially in the provision
in a telephone station of means operated- auto~
matically by the voice or the like to be trans-
mitted, for cutting out or greatly reducing the
effectiveness of the receiving amphﬁer in said
station and means, operated automatically upon
the reception of signals, for cutting out or greatly
reducing the effectiveness of a transmlttrng am-
pllﬁer in said station.

The arrangement is such that when no com-
munmatlon is being effected, all the amplifiers
are in normal operation and preierably means
are provided for adjusting the rapidity of oper-
ation of the automatic means.

Preferably also means are provided Ior Nnor-

mally 1nsert1ng signal intensity reducing means

st some convenient point in the transmitting

circuit of a station, said intensity reducing means

belng automatically short-circuited by means op-

erated by the voice or the like to be transmrtted
The invention is 111ustrated in the diagrain-

matic drawings accompanying the speclﬁcatlon.
In these drawings:

Ficure 1 shows a general wiring seherne of a

transmitting station adapted 10 put.a. subscrlber

at the end of, say, a land line, into communi-
cation with a distant correspondent over a radio
The invention is not limited to such
" application, of course, but its most general use
will be found to lie in long distance, e g. trans-

channel.

oceanic, radio telephony.

Figure 2 shows d1agrammatlea11y an arrange-
ment for normally inserting a signal intensity
reducing means. in the transmitting circuit of

the station. In this figure only parts.of. Figure

1 are shown. Wthh are necessary for an under-' |

(CL. 179—170)
- standing of the operatlon of the said normally

inserted means.
Figure 3 shows a modlﬁoatlon of the arrange-

ment illustrated in Figure 1 of the drawings de-
signed to avoid certain defects. 5
The station represented in Figure 1 of the
drawings may be regarded as comprising five sets
of apparatus indicated by chain line rectangles
ABCDE. Ais ahybrid coils set with balance
network and serves to associate the two wire line 10
: leading to the local subscriber with the receiv-
ing amplifier B (whose input is connected through
leads 2 to the radio receiver) and the radio trans-
mitting land line amplifier C (whose output 1is
connected through leads 3 to the radio transmit~ 15
ter). D is a blocking device controlled by the
signals in the amplifier B, and serving to “cut
out” the amplifier C, while E is a blocking de-
vice controlled by the signals in the ampllﬁer C
and serving to “cut out” the amplifier B. The 20
hybrid coils set is of usual kind, and comprises
differential coupling coils L1 and condensers Ki
K: K3 K+ and balancing network BN. It will
be appreciated that if the hybrid coils set and
balance network are “perfect” i. e. comply com~ 25
pletely with theoretical requirements, and the
arrangement is such that there is no out-of-
balance and no reflection, current from the am-
plifier B could not find its way to the ampli-
fier C. In practice, however, theoretical per~ 30
fection is not attained, and is not likely to be,
with. the result that the well known phenomensa.
of “eoho” “gsinging” and increase in “noise level”

occur. -
- The prrnclpal object of the present 1nvent1on 35

is to overcome these defects in a simple and sabis-

factory manner.
The. 1eads 2 from the rad:l.o receiver are con-

nected to an attenuating network AN, whose
output terminals are connected across the in- 40

‘put transformer Tri, of the amplifier B. The
secondary of the transformer Tri, which is con-

nected between grid and filament of an amplify~
ing tube or valve Vi, is shunted by the usual ad-

justing resistance Ri, the arrangement being 45

proportloned in accordance with well known
principles, to secure absence of reﬁeetlon and
most efficient transmission in lines 2. The di-
rect current and alternating current components
of output from the tube or valve Vi are sepa- 50
rated by means of the choke Chi and condenser
Ci, so that alternating current only is fed to
the primary of transformer Trz which primary
is adapted to be short-circuited in manner %o
be described la_t‘er_ by means of the relay RL’ 65
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75 . of tlme for “blocking” the amplifier C will be

strength at the hybrid coils automatically e

adjustment of the strength required for correct

‘working of the blocking device D. s
The transformer T7s is connected to the grid
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mcorporated in the blockmg duwce E Tt will very small.

be seen that owing to the absence of direct cur-
rent from the wmchngs of transformer Tra, no
substantial “clicks” ‘or input or output imped-

ance changes will occur when said transformer
-is .short- circuited to cut out the amplifier B.
The secondary of transformer Tre: actuates the
parallel connected grid circuit of two thermionic

tubes or valves Veci Ve, the latter of which con-

stitutes a second amplification stace and feeds
‘the lines | via output transformer Trs, and the

hybrid coils set, while the former serves as s
coupling valve to the blocking device D, to whose
input the plate of valve Ve is connected through
a sensitivity adjusting’ potentiometer P; and
transformer Tri. Chs and Ch: are chokes in

series in the anode feed, while C2 is a condenser

in shunt across the source of anode potential
(not shown). The advanitages of employing the
coupling valve are (1) that reaction from the

blocking device D intc the amplifier B is avoided,

and (2) that san adiustment of the attenu&tmg
neiwork to give the required received signal

circuit of an amplifying valve V3 whose plate cir-
clit includes a more or less flatiy tuned resonant
circuit Ly Cs (tuned to, say, 1200 cycles) which
serves to render the blocking device D less sensi-
tive at “noise level” than at speech frequencies.
'The output from the valve V3 is coupled by means

of a condenser Cs and resistance Ra to the grid

circuit of a further amplifying tube or valve Vi
whose output is in turn coupled through trans-

- Tormer T7s to the input side of a valve Vs which

is connected, as shown, to operate after the man-
ner of a so-called ¥leming rectifier valve. This
arrangement has two advantages:—(1) that the
need for separate ancde batteries is aveided, and
(2) that the whole device is stabilized by the
avoldance of reaction through the anode bat-
teries. The alternating current component is by-
passed by means of the condenser Cv, while the
direct current component, due to rectification, is
utilized to build up a voltage across the resistance
R3 which voltage tends to oppose the positive grid

bias, due to a battery Er and is applied to the
grid of the valve Vs.

R4 is an adiustable resisi-
ance and Cs a condenser, the said parts Rs and

Cs serving in conjunction with condenser 7 and

a biasing of one of the windings of the relay RIL
to secure rapid closing and delayed opening of

- sald relay in manner later to be described. The

effect of the current passing through the resist-
ance Rz will be to reduce tne plate current

through the valve Vs and, under normal speech .

strength, this current will be reduced to zero.

‘I'he relay RL, which is of the high speed type_

and adjusted for great sensitivity and neutral
mechanical bias, comprises differential windings,

one of which serves as a biasing winding and the -
other of which is connected in the plate circuit

of valve Ve. The biasing current is obtained from
the battery ER (which mayv be the filament baft-
tery) and is adjusted by means of resistance Rs
so that the steady biasing current is nearly equal
to the steady plate current of the valve Vs, which
current may be adjusted by means of the grid
bias battery Er.

crease of the valve plate current, and the lapse

eCLS

- This results in that the relay
tcngue will change contact for a very small de-.

By decreasing the blasmg current
this lapse of time may be increased.

The discharge of condensers C7 and Cs is de-
pendent upon the value of the resistance R4 and
controls the return of the plate current of the 3
valve Vs to normal condition, and therefore indi-
rectly controls the lapse of time required for re-
leasing the “blocking” of the amplifier C.

The time adjustments should be such that
“blocking” is effected almost at once, while “re- g
lease of blocking” is effected rather sluggishly so
that such release does not occur between, say,
syllables,

Z 1s a lamp which is 111u minated (as will be seen
from the diagram) when the relay RIL is not i5
“blocking” the amplifier C, i. e. when the distant

- correspondent is not talking.

The blocking device & is actuated by current
fed to it throught the potentiometer P’; from the
coupling valve Vc¢’i in the transmitting amplifier 20
C and serves, when actuated, to block the receiv- .
Ing amplifier B by short-circuiting the primary
of the tarnsformer Tro. It will be seen that the
blocking devices D and E are similar in general
arrangement as are the amplifiers B and C; and 25
further description of the parts C and E is there-
fore thought unnecessary. As will be obvious
Irom Figure 1 of the drawings, the blocking de-
vice E can only be actuated by currents reach-
ing the amplifier C from the local subscriber 36
through the hybrid coils set, i. e. when the local
subscriber is talking. MN is an attenuating net-
work and may take the form of a “monitoring:
pad”, i. e. a pad of adjustable attenuating im-
pedances (generally under manual control), 35
serving to maintain the strength of the signals
within predetermined limits.

Referring to Figure 2, it will be seen that re-
sistances R’s are mserted in series with the lamps

4Z’ and that across these resistances are shunted 40

the windings WW’ of auxiliary relays AR, AR’.
The armatures of these relays are connected to-
gether and to one end of the winding W3 of 2
third auxiliary relay ARgs, the other end of said
winding being connected as shown through a 45
battery to those contacts of the relays AR, AR’

-with which their armatures contact when they

are de-energized. Thus, if either winding W or
W’ release its armature, winding W3 1s energized.
The relay ARz actuates four switch devices 81 Se 50
S3 5S4, the arrangement being such that the re-
lay armature in moving to “energized” position,
closes switches Si1 S3 S: and opens switch Ss.
Switches S1 S2 S3 are associated as shown with
a signal attenuating pad SP which is inserted in 55
the lines 3 and may be of a value of, say, 20 'T. U.

CR, constitutes a delaying circuit which is

shunted across the Wmdmg W3 when smtch o4

is closed.
The operation is as follows:— 60
Suppose neither the local subscriber nor his

~distant correspondent is speaking. Both lamps

Z and Z’ will be energized, both relays AR, AR/

will be energized, relay AR3 will be de-energized,

switches Si1, S3, S: will be open, and switch S. 65

- will be closed. None of the amplifiers will be

biocked and the complete communication cir-
cuit comprising home hybrid coils set, home

- transmitter, radio channel, distant receiver, dis-

tant hybrid coils set, dlSt&I’lt transmitter, radio 70
channel, home receiver, home hybrid coils set

- will include a signal weakening means of 40

1. U., due to the insertion of 20 T. U. at the home
sta,tmn and 20 T. U. at the distant station, which
is sumlar As soon as the home subscriber or 75
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his correspondent speaks, however, relay ARs is
energized (through the action of relay AR or
AR/ under the control of reley RL or RL’) the
_pads SP (at home and distant statmns) are
1sh01t-01reu1ted and the deley 01rcu1ts CR are

(at home end distant stations). When talkmg

ceases, the relays ARs return to de-energized
..pOSItIOIl after a short deley, due to the action of

the elreurts CR. The purpose of tms delay 18
to prevent the reinsertion of a pad SP In a

'_,bl‘l&f mtervel which may eccur between mes-

11111

1f relay AR3 has been energlzed_ by the release
of relay AR, and will be energized almost im-
mediately after by the relay AR’, the delay cir-
cuit CR will hold relay ARz in energized posi-

tion for a length of time sufﬁelent to enable the

.functmn of memtammﬂ' said relay AR3 ener-

g1zed to be transferred from relay AR to relay
AR’. Thus relay ARs will not be released at

all for the short pauses of ordinary conversa-

tlen
The short-circuiting of the pads SP will not

be instantaneous upon commencement of a mes-
sage, with the result that part of the opening

syllable may be lost. This, however, 13 not of any
practical importance.

The pads SP are, 0 course, of such value as
to prevent the total gain of the amplifier over-
coming the losses in the complete communica-
tion circuit, and thus said pads serve to prevent
“singing round the circuit” when no one is .speak-

ing,

A defect present in the arrangement thus de-~

seribed is that when the amplifier C (Figure 1

of the drawings) is adjusted to give a large “gain”

in order to bring up feeble speech to the normal

level, the unbalanced speech current amplified
by the transmitting amplifier C reaches the
blocking devices B at the same time speech cur-
rent reaches D, thus causing a momentary false
working of the relay RL of device E at each
initial part of the speech received. The circuit
of Figure 3 is adapted to avoid this defect.

In Figure 3 the grid of the valve or tube V'3
of the device E is not connected (through the
secondary of transformer Tr’s) to earth as In
the arrangement shown in Figure 1 of the draw-
ings, but is connected through the said trans-
former secondary and a bias battery IB to the
upper end of the resistance R3 in the device D.
The battery IB is of such voltage that the valve
V'3 operates at the same point of its character-

istic as in the arrangement of Figure 1 of the

drawings.
It will be seen that in this modification, when

speech current reaches the circuit Cv Ras Cs ol
the device D, it instantly blocks by strongly
biasing negatively the grid circuit of the valve
V’s in the device E, thus operating in advance
the mechanical relay RL of the- blocking de-
vice D, performing indirectly the same thing.
In this way an interlocking operation of the two
blocking devices is obtained.. When no speech
current is received the tongue of the relay RL
touches its left hand contact and lights the
lamp Z, while when speech current is received
the said relay tongue moves over to its other
contact, switching off the lamp Z and short-
circuiting the primary of the transformer Tr’s.

Hevmg now described my invention what 1
claim 1is:—

1. In a signalling system, a. tra,nsnnttlng chan-
nel and a receiving channel, transmitting ap-

paratus connected in said transmitting channel
and recelving apparatus conneeted in S&Id re-

‘ceiving channel, means opera,ble upon recep-
tion of slgnals in the receiving chennel for ren-

Ko

derlng the transmlttlng channel inoperative,
means in ‘the tra,nsmlttmg channel responsive

_to mgnals to be transmltted for rendermg said

receiving ehannel meperetme a signal attenue,t-

ing means normally connected in one of said

channels to prevent singing therein when no 10
signals are present in either of said channels,

‘and a elrcult connected with said ﬁrst and said

secend ne,rned means and actuated by signals in

- _elther of smd chennels to short-mremt said signal
.e,ttenua, ulng means. 15

-2, In a twe—way e1gne111ng system, a trans-

_1n1tt1ng ehennel and a receiving channel, means
for amplifying signals received in said receiving
channel comprising an amplifying tube, means

for amplifying in said transmitting channel sig- 20
nals to be transmitted, means responsive to re-

ceived signalling oscillations for rendering said
transmitting channel inoperative, and means op-

erable upon signalling impulses for transmission

_being placed in said transmitting channel for 25
_.renderlng said receiving channel inoperative, a

signal attenuating network no: rmally connected
in one of said channels, and means provided by a

,eouphng tube connecied in caid receiving chan-

el in parallel with the amplifier for preventing 30

| ree,etren of the transmitting channel disabling

means upon the receiver amplifier and for per-

‘mitting the adiustment of the attenuating net-

work to give the required received signal strength.

3. In a two-way signalling system, a transmit- 35
ting channel and a receiving channel, signal
amplifying means in said receiving channel for
amplifying received signalling oscillations, sig-
nal amplifying means in said transmission chan-

nel for amplifying signalling oscillations for 40

transmission, a disabling circuit connected be-
tween said receiving and transmitting channels

for disabling said transmitting channel upon

receipt of signalling oscillations in said receiv-
ing channel, and a disabling channel connected 45
between said transmitting and said recelving
channel for disabling said receiving channel
during periods when sighals are transmitted

through said fransmitting channel, means asso-

ciated with each of .said disabling circuits for 50
limiting the response thereof to supplied signals
of predetermined signal intensity impressed
thereon, an attenuating network, and a circuit
connected with both of said disabling circuits and
with said attenuating network and responsive to 55
the gbsence of signal currents in both of said
channels for connecting said attenuating net-_

~ work with one of said channels.

A4 Tn g four-wire signalling system compris-

ing a two-wire branch having transmitting ap- 60
paratus associated therewith and a second two-

wire branch having receiving apparatus asso-

ciated therewith, means to interconnect said

branches, means rendering one branch operative
for transmission and the other branch inopera- 65
tive for reception, and means responsive to re-
ceived signals for rendering said operative
branch inoperative for transmission and the in-

 operative branch operative for reception, each of

said means comprising a blocking device includ- 70
ing thermionic amplifiers having their input elec-
trodes resistively connected to a different one
of said branches and their output electrodes cou-
pled to a device for completing a circuit in par-
allel with the other of said branches, one of said 78
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20

- -an outgoing line, a balancing network connect-

4.
amplifiers also having its input electrode econ-
ductively connected through a source of biasing
potential to a point in the circuit of the other

smplifier, whereby interlocking of said branches
py way of said amplifiers is effected.

0. In a radio system for two-wire communica-

tion, a transmitiing channelandareceivingchan-

nel each comprising a plurality of vacuum tube

amplifiers, a plurality of blocking devices inter-
connecting said transmitting and receiving chan-
nels for rendering said transmitting channel in-
operative during periods when said receiving
channel is operative and said receiving channel

inoperative at periods when said transmitting
channel is operative, means for adjusting the
sensitivity of response cof each of said blocking

devices, a rectifier device included in each of
said blockmg devices, capacity and resistance
means responsive to the output energy from said
rectifying device for initially causing one of said
channels to be rendered inoperative upon the pas-
sage of signalling impulses through the other of
sald channels, and resistance means for delay-
ing the period for normally rendering said dis-
abled channel operative upon a cessation of sig-
nalling 1mpulses in the channel originally opera-~
tive.

6. A signalling s*ystem to be used W1th a, sub-
scriber’s station comprising, an incoming line,

2,022,357

ing said linés to said subscriber’s station to sub-
stantially confine the incoming signals and the
outgoing signals to their proper lines, an am-
plifier in each line, each of said amplifiers in-
cluding thermionic repeaters in cascade, means

for further insuring that the incoming signals
and the outgoing signals are confined to their

proper lines by blocking one of said amplifiers
and rendering the same inoperative when signals
are impressed on the other of said amplifiers

~and vice versa including, a pair of thermionic

coupling devices interconnecting said amplifiers,
each of said coupling devices including a ther-

mionic coupling tube having its input electrodes

variably coupled to one of said amplifiers and
its output electrodes connected with a device for
compileting a circuit in paraliel with the other
of said amplifiers for controlling the effective-
ness of the same to amplify signals, and means

4

10

15

Ior preventing singing in said system including 20

sald incoming and said ouftgoing lines and bal-
ancing network comnrisipg, an attenuation net-
work, and circu ts connecting both of said cou-
rling devices with said attenuation network and

responsive to currents in either of said coupling 25

devices for inserting said attenuation network
in one of said lines when no currents flow in
either of said lines.

- GASTON ADELIN MATI—IIEU
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