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York, N. Y., a corporation of New York
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6 Claims.

This invention relates to transmission control
in a telephone or other signaling system, particu-
larly in a two-way signal transmission system
comprising an intermediate noisy link, such as
5 the radio part of a radio telephone system or a
submarine cable in a submarine telephone cable
system,

The invention has specla,l reference to “full
neutral” type four-wire telephone circuits, such
as are used at the terminals of a long two-way
transmission link in a two-way telephone trans-
mission system. A “full neutral” terminal cir-
cuit may be defined as one which between pe-
riods of transmission is not in condition to trans-
mit efficiently in either direction, but initiation
of signal currents in either direction automati-
cally controls apparatus to condition the terminal
circuits for efficient transmission in that direc-
tion. Such circuits are particularly advanta-
geous in radio telephone or submarine cable tele-
phone systems in that their use simplifies the
problem of automatic volume control, and sep-
arates the problems of protecting the signal-con-
trolled switching circuits against land noise and
static, which because of their substantially differ-
ent characteristics require different treatments.

It is an object of the present invention to im-
prove transmission over a two-way signal trans-
mission system subject to interfering noise.

In accordance with the present invention, prop-
erly designed signal-distorting transmission ele-
ments are used in the one-way transmission
paths at the terminals of a two-way transmission
medium in a two-way signal transmission sys-
tem, for example, at the terminals of the radio
or cable link in a two-way radio or submarine
cable telephone system, for so reducing the ef-
fects of noise on the signal-controlled switching
circuits as to enable substantially full neuftral
operation of the system to be used. This is ac-
complished in part in one embodiment by making
the signal-controlled, switching circuit asso-
ciated with the transmitting circuit at each fer-

minal selectively responsive to a band of fre--

quencies in which the amount of line noise is or-
dinarily low so as to prevent false operation by
noise, and by utilizing mutually exclusive filters
in the receiving path at each terminal to prevent
false operation of the transmitting control cir-
cuit by energy received from the radio link or
cable. A distortion transmission element in the
transmitting path operating to raise the signal-
to-noise ratio is utilized to improve the opera-
ticn of the signal-controlled, receiving control
at the distant terminal,

(CL. 179—170)

The exact nature and advantages of the in-

vention will be better understood from the fol-
lowing detailed description thereof when read in
connection with the accompanymg drawings, in
which:

Figs. 1 and 2 show schematic diagrams of a
radio terminal for a two-way radio telephone
transmission system such as shown  diagram-
matically in Fig. 4, embodying different modifi-
cations of the invention; and

Fig. 3 shows the attenuation-frequency charac-
teristics of the filters in the transmission paths
of the terminal of Fig. 2.

For convenience the invention w111 be described
as applied to systems for the two-way transmis-
sion of speech waves, but it is apparent that the
principles thereof apply equally well to systems
for the transmission of signal waves in general
comprising frequencies within or outside -the
speech frequency range, such as waves represent-
ing speech, -entertainment program comprising
music, as well as speech, etc.

The terminal systems of the invention are par-
ticularly suitable for use in a two-way radio
telephone system such as shown diagrammati-
cally in Fig. 1. In such a system, the terminal
circuits at the west and east terminals would
preferably be identical, that is, the system would
comprise at both terminals the circuit arrange-
ment of the invention as shown in Fig. 1, or al-
ternatively at both terminals the circuit arrange-
ment of the invention such as shown in Fig. 2.

The terminal shown in Fig. 1 comprises a four-
wire circuit connecting a telephone line to a
radio. transmitter and a radio receiver which
may be of any well known type or construction.
The four-wire circuit comprises a transmitting
circuit 'TC leading to the radio transmitter T
and a receiving circuit RC leading from the radio
receiver R. 'The input of the transmitting cir-
cuit TC and the output of the receiving circuit
RC are connected in energy transmission rela-
tion with the telephone line TL and in substan-
tially conjugate relation with each other by means

of the three winding transformer or hybrid coil .

H and balancing network N in well known man-
ner. The transmitting circuit TC comprises be-
tween the hybrid coil H and the radio transmitter
T, in order the one-way amplifying device 1, the
delay circuit 2, the transmitting speech equalizer
3 and the volume compressor 4. The receiving
circuit RC comprises in order between the hybrid
coil H and the radio receiver R, the one-way am-
plifier 5, the delay circuit 6, the volume expander
7 and the receiving speech equalizer 8.
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Connected across the transmitting circuit TC
between the output of the amplifying device 1
and the delay circuit 2 is the input of a control
path 9 comprising an equalizer 10, the signal-

s controlled, relay-controlling device 11, which may
be a vacuum tube amplifier-rectifier of well
known -type; and the-windings of mechanical re-
lays 12 and 13 connected in parallel with ‘the out-
put of the device 11. Connected across the re-

10 ceiving circuit RC between the output of -the
amplifying device 5 and the delay circuit 6, is the
input of a control path 14-comprising the-equal-
izer 15, the signal-controlled, relay-controlling
device 16, similar to the device 9,.and the wind-~

15 ings of mechanical relays 17 and;18:connected in
parallel with the output of the:device 16.

In the transmitting .circuit TC between .the
radio transmitter T and the delay circuit 2 are
the normally open switch contacts..19..adapted

20 to be closed by operation of the relay 12. In the
~.peceiving circuit’RC- between the hybrid coil H
--and ‘the “delay circuit:‘6 are the normally open

switch:contacts20:adapted tobe closed by opera-
‘tion-of the relay 18. In -the control path 9 be-

. 95 tween the output of the control device 11 and the
- windings:of -mechanical relays 12 and 13 are the

- normally closed switch contacts 21 adapted to be
-.opened by operation of relay 17. In the control
~:path-14-between the output.of the control device
-80 16 and the windings of relays 17 and 18 are the
~normally closed:switch contacts 22 adapted to be

:+opened: by ‘operation: of the relay 13.

It will be noted that the radio terminal sta-
tion which thas‘just-been described is-of the type

-85 knownin the -art as “full :neutral”, that is, both
-‘the-transmitting ‘circuit-and the receiving circuit
- are normally inoperative to transmit, but are
- ‘respectively responsive-to -signals impressed on
‘their-inputs to make them operative to transmit

.40 ‘seid signals éfficientlyto the radio transmitter T
gnd-télephone line TL, respectively.

The transmitting ‘speech equalizer 3 and the
--eorresponding ‘speech equalizer in the transmit-
“:ting 'path-at the distant radio terminal of the

.45 ‘system'énot shown) are networks designed to so
‘distort the signal energy in transmission there-
‘through -as-to compensate for or neutralize the

--effects of distortion inherent in the transmission

--paths,-for-example, static'in the radio link of the

150" System, or-distortion produced by the operation
“of the transmission apparatus in the wire paths
of -the system. ' These distortion networks may

~pe-similar to those disclosed for a similar purpose

“in’ thepatent to "Hartley, No. 1,737,843, issued

t55 "December 3, 1929, the patent to Affel No. 1,819,-
-1/054;issued August 18,1931 :.or in the patent to
W, Dudley, No. 1,832,366 issued November 17,
1 1931and-the patent to Mathes et al, No. 1,844,422
vsigsued “February 9, 1932.  They operate in gen-

i160° ‘eral*to ‘improve the signal-to-noise ratio by dis-
-torting ‘the speech wave so-that its energy dis-
~-tribution brings the various separate frequency

s somponentsiin the ‘distorted speech waves on the
-averageto higher -energy levels than the cor-

.+g5 respording noise components.

“Phe‘distortion:characteristic - of the transmit-
--ting-equalizers-may be made of any desired shape
“deperiding-on ‘the- distortion factors to be cor-
«prected 'in-a-particular -system. In a particular
“r0--ease, for-example, it may be- desired to compen-
-sate for the inefficiency: of the ordinary telephone
~transmitter-at the low and high frequencies, in
““which case the -transmitting -equalizer would be
--designed -so-as ‘to boost-the low and high fre-

“75 quencies in‘the:transmitted signals while leaving

. noise impressed upon its input.

1,087,986

the amplitude level of the intermediate fre-
quency components unchanged. In general, the
transmitting equalizer should be designed to give
the most satisfactory operation of the signal-
controlled circuit at the distant terminal when
the circuit is operated “full neutral” as shown
in Fig. 1. The particular location of the trans-
mitting equalizer in the transmitting path is of
no importance. It may be located in front of the

_transmitting control circuit 9 as shown, in back

of the transmitting control, or partly in front
and partly in ‘back of the transmiiting control.
It 'may, and generally will be, advantageous to
make part of the correction for the distortion
produced by the system at the receiving end as
well as at the transmitting end, as by the use
of the receiving speech equalizer 6 in the output
of receiving path as shown in Fig. 1. In some
cases, it may be desirable to give the transmit-
ting speech equalizers and the receiving speech

-equalizer .complementary characteristics. ‘The
‘cireuits:of the transmitting and receiving speech
equalizers may be of any suitable design but are
preferably of the constant resistance network

type as disclosed in the patent to Zobel No. 1,603,-
305, issued October 19, 1926 and as more fully
dealt with in the article by Zobel published in the
Bell System Technical Journal for July, 1928,

‘pages 438 to 534 inclusive.

The eaualizer 15 in the receiving control cir-
cuit 14 is especially designed with respect to the

- transmitting speech equalizer at the distant ter-

inal so that the receiving confrol will be most
sensitive over the whole range of received speech

‘frequencies when the distant terminal is trans-

mitting. The equalizer in the transmitting con-

‘trol circuit 9 is designed so that the transmitting

control will be most sensitive for the whole range
of speech frequencies transmitted to the radio
transmitter T while being inoperative by the line
These equaliz-
ers may be designed in accordance with the prin-

_ciples disclosed in the Zobel patent and the Zobel
:article referred to above.

The volume compressor 4 in the transmitting
circuit TC and the corresponding volume com-
pressor in the transmitting circuit at the distant
terminal are utilized to increase the ability of
the receiving control circuit at the opposite ter-

minal to operate the associated switching relays.
“They accomplish this by compressing the volume

of the.speech energy before it is supplied to the

radio transmitter for transmission to the dis-

tant station, in such manner as to raise the level,
of the speech of low amplitude above the level of
the static which will be encountered in the radio

‘link of the system. The volume expander 7 in

the receiving circuit RC at the terminal shown
in Fig.'l.and the corresponding volume expander
in the receiving circuit at the distant terminal

‘are designed to expand the volume range of the

speech waves impressed on their inputs to bring
these waves to the normal amplitude level which
they had at the transmitting terminal. These
volume compressors and expanders may be of
any of the types disclosed in R. C. Mathes Patent
1,757,729 - issued May 6, 1930, Crisson Patent
1,737,830, issued December 3, 1929, or in the co-

‘pending application of N. C. Norman filed Janu-

ary 27, 1931.
The operation of the system of Fig. 1 will now
be described. Speech waves received over the

‘telephone ‘line TL are impressed by the hybrid

coil H upon the transmitting circuit TC and am-
plified therein by the amplifying device 1. The
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amplified waves in the output of the amplifying
device 1 are divided between the delay circuit 2

-~ in the main transmission circuit TC and the in-
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put of the transmiiting control circuit 9. The
portion - diverted into control circuit 9 will be

. transmitted through the equalizer 10 which op-

erates in well known manner to equalize the en-
ergy level of the different speech frequency com-
ponents impressed thereon so that the energy
output of the device 10 will be substantially con-
stant irrespective of the frequencies impressed
on the input of the device 10. The waves in the

output of the equalizer 10 will be impressed on

the control device 11 causing its operation and
thus the energization of the windings of mechan-
ical relays 12 and 13 connected to the cutput of
the device 9.~ -

Relay 12 will then operate to close switch
contacts 19 in transmitting circuit TC making
that path operative to transmit from the output
of the delay circuit 2 to the transmitting speech
equalizer 3. Meanwhile, the main portion of the
speech waves in the output of the amplifying de-
vice 1 in the transmission circuit TC is being
transmitted through delay circuit 2. The delay
circiut is designed to intreduce suificient delay in
the transmission therethrough of the spsech
waves to prevent their arrival at the disabling
point in the output of the delay circuit 2 before
the switch contacts 19 have heen closed by opera-
tion of relay 12, thus preventing loss of any part
of the speech signals. Relay 13 operates simul-
taneously with relay 12 to cpen switch contacts
22 in the output of the receiving control circuit
14, thus preventing subsequent operation of the
control device 16 in response to waves in the
receiving circuit RC from causing false opera-
tion of relays 17 and 18. The transmitting
speech equalizer 3 in the main transmission cir-
cuit TC operates in the manner described above
to distort the waves received from the cutput of
the delay circuit 2 so as to compensate for the
distortion inherent in the transmission path or
the transmission apparatus therein. The dis-
torted waves are impressed on the input of the
volume compressor 4 which operates in, the man-~
ner described in the patents and applications re-
ferred to above to raise the speech waves of low
amplitude above the level of the static which
will be encountereq in the radio link of the sys-
tem. The distorted waves are then radiated by
the radio transmitter T to the distant radio
terminal.

The operation of the system at the east radio

terminal in response to the waves radiated from-

the west terminal shown in the drawings, will be
clear from a description of the operation of

‘the corresponding receiving apparatus at the

west terminal.

The energy radiated from the distant radio
terminal will be received by the radio receiver
R and the speech signals detected therefrom
in the usual manner. The detected speech sig-
nals will be amplified by the receiving amplify-
ing device 5, and the amplified signals in the out-
put of the device 5 will be divided beiween the
delay circuit 6 in the main receiving circuit RC
and the input of the receiving control circuit 14.

The portion of the amplified speech signals di-
verted into the control circuit 14 will be trans-
mitted through the equalizer 15 which operates
in well known manner to equealize the energy
level of the different speech frequency compo-
nents impressed thereon so that the energy out-

.at the distant terminal.

3

put of the device 15 will be substantially con-
stant irrespective of the frequencies impressed
on ifs input. 'The waves in the output of the
equalizer 15 will be impressed -upon the control
device 16 causing its operation and thus the en-
ergization of the windings of relays 17 and 18
connected to its output.

Relay 17 will then operate to open normally

closed switch contacts 21 in the output of the

transmitting control circuit 9 thereby prevent-
ing subsequent operation of the control device 11
in that circuit in response to waves from the
transmitting circuit TC from causing false oper-
ation of relays 12 and 13.

Relay 18 will operate simultaneously with re-
lay 17 to close normally open switch contacts 20
in receiving circuit RC thereby making that cir-
cuit operative to transmit from the output of
the delay circuit 6 to the volume expander T.
Meanhwhile, the main portion of the speech waves
in the cutput of the amplifying device 5 in the
recelving circuit RC is being transmitted through
delay circuit 6. The delay circuit 6 is designed
to introduce sufficient delay in the transmission
therethrough of the speech waves to prevent
their arrival at the disabling point in the output
of the delay circuit 6 before the switch contacts

20 thereat have been closed by operation of re-

lay 18, thus preventing loss of any part of the
signal in transmission to-the volume expander 7.

The volume expander 7 operates in the manner
described in the patents and application referred
to above to expand the volume range of the re-
ceived signals to bring them back to. the normal
amplitude levels which they had at the input of
the volume compressor in the transmitting circuit
The receiving equalizer
8 then operates on the expanded waves in a man-
ner similar to that of the transmitting equalizers
3 in the transmitter circuit TC, to correct for any
part of the distortion introduced in the signal
waves in transmission over the sysiem, which has
not been corrected by the transmitting speech
equalizer in the transmitting circle at the distant
terminal. :

The corrected speech waves in the output of the
receiving speech equalizer 8 are then impressed
by the hybrid coil H on the telephone line TL
over which they are transmitted to the listening
subscriber.

Fig. 2 shows one radio terminal of a two-way
radio telephone system embodying a modification
of the invention. The circuits of that terminal
station differ from those in the terminal station
shown.in Fig. 1 in the following particulars.

Connected in the receiving circuit RC between
‘the point of connection of the receiving control
circuit 14 thereto and the input of the volume
expander 5 are the mutually exclusive band-pass
filters 23 and 24. The input of band-pass filter
24 is connected to the cutput of the amplifying
device 5 in the receiving circuit RC beyond the
point of connection of the control circuit 14
thereto, and its output is connected directly to
the input of the volume expander 7. Thus, the
filter 24 is at all times in condition to transmit
the waves within its transmission frequency range
from the output of the amplifying device 5 to
the volume expander 7 in the output of the re-

ceiying circuit RC. The input of the band-pass

filter 23 is connected to the receiving circuit RC
in parallel with the input of band-pass filter 24,
beyond the .point of connection of the input of
control circuit 14 thereto, but its output is nor-

~ mally disconnected from the input of the volume
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-expander 7 by means of the open-switch contacts

20. 'The contacts 20 are adapted to be closed.in

-response to operation of relay 18 to connect the
- output -of the filter 23 to the input of vclume

expander 7.
‘As indicated by its attenuation-frequency
characteristic shown in the upper portion of Fig.

-3, the filter 24 is adapted to transmit with little

attentuation a band of frequencies in the lower
portion of the speech frequency range, ranging

from a low frequency j1 to a higher frequency

f2,.and a hand of frequencies in the upper part of
the speech frequency range, ranging from a fre-
quency fi to a higher frequency f4, and to effec~
tively suppress. the intermediate frequency band
ranging from the frequency f2 to the frequency
f3. As indicated by its attentuation-frequency

~characteristic shown in the lower portion of Fig.

3, the band-pass filter 23 is designed to transmit
with little attenuation the frequency band fa—f3

~and to substantially suppress from. {ransmission

the frequency bands fi—f2 and fs—fs«. .In the

_circuit of Fig. 2, the band-pass filter 25 is used in
- the transmitting control circuit 9 in place of the

equalizer 10 shown in Fig. 1. The band-pass
filter 25, as in.the case of the filter 23 in the

‘receiving circuit RC, is designed to transmit with
_little attenuation the frequency band fo—i3 and

to substantially suppress from transmission the
frequency bands fi—f2 and fz—i4.

In the circuit of Fig. 2, the normally closed
switch contacts 22 adapted to be opened by oper-
ation of relay 13 connected to the output of the

.control device 11 in the transmitting control cir-

cuit 9 are located in the receiving circuit RC be-
tween the point of connection of the receiving
control circuit 14 thereto and the output of the
amplifying device 5, instead of being located in
the output of the receiving control circuit 14 in
the output of the conftrol device 16 as in the
circuit of Fig. 1.

In the circuit of Fig. 2, the normally closed
switch contacts 21 adapted to be opened by opera-
tion of relay 17 are located in the input of the
transmitting control circuit 9 instead of in the
output of that circuit as in Fig. 1.

If the filter 23 in the receiving circuit RC does
not produce sufficient delay in the transmission
of the frequency band fa—f3 therethrough in re~
sponse to speech waves received from the output
of the radio receiver R when the distant terminal
is transmitting, to prevent any portion of that
band reaching the disabling point in the cutput
of filter 23 before the switch contacts 20 have been
closed in response to the operation of relay 18,
it may be necessary to utilize an additional delay
circuit in receiving circuit RC, as indicated by the

-dotted box, for that purpose.

The frequencies within the band f—f3 trans-
mitted by filters 23 and 25 and suppressed by
filter 24 may be any frequencies within the speech
frequency range which in line noise contains very
little energy.

It will be seen that the circuit of Fig. 2 as de-

5 scribed is what may be called a “semi-full neu-

tral” circuit inasmuch as the transmitting circuit
is normally inoperative to transmit waves of any
frequencies, and the receiving circuit is normally
inoperative for transmission of waves of certain
frequencies within the speech frequency range;
and each circuit is responsive to initiation of
speech energy therein to become fully operative to
transmit efficiently waves of all frequencies in the
speech frequency range to the radio transmitter or
to the telephone line TL, respectively, as will be

:1;087,986
indicated by the following description ‘of .oper-

ation.
Let it be assumed that speech waves from a sub-
seriber associated with the telephone line TL are

-being received at the west radio terminal sta-

tion. These speech waves will be impressed by
the hybrid coil H upon the transmitting circuit
TC and amplified by the amplifying device 1
therein. The amplified waves in the output-of
the amplifying device 1 will be divided between
the input of the delay circuit 2 in the transmitting
circuit T'C and the input of the transmitting con-
trol circuit 9. Of the portion diverted into.the
control circuit 9, those frequencies within the
range fo—fs will be selected by the filter 25 and
will cause the operation of the control device 11
to energize the windings of the relays 12 and 13.
Relay 12 will operate to close its normally open
switch contact 19 thereby making the transmit-
ting circuit TC operative to transmit the main
portion of the speech waves which has been de-
layed in transmission through the delay circuit 2,
through the transmitting speech equalizer 3. and
volume compressor 4 to the radio transmitter T
for radiation to the distant radio terminal asso-
ciated with the listening subscriber.

The relay 13 will operate simultaneously with
relay: 12 to open the normally closed switch con-
tact 22 in the receiving circuit RC thereby making
that circuit inoperative thereafter to transmit
any waves which may be subsequently received
from the radio receiver R, to the telephone line TL
or to the input of the receiving control circuit 14,
thus preventing interference or false switching.

Now let it be supposed that the west radio ter- 3

minal station shown in the drawings is not trans-
mitting and that a subscriber associated with the
distant radio terminal starts to talk so that corre-
sponding energy is transmitted by the distant
radio transmitter.
by the radio receiver R at the west terminal and
the voice signals detected therefrom in the usual
manner. The detected voice currents are ampli-
fied by the amplifying device 5 in the receiving

circuit RC and the amplified waves divided be- 4

tween the inputs of the filters 23 and 24 and the
input of the receiving control circuit 14. The
portion diverted into receiving control circuit 14
after equalization by the equalizer 15 causes the
operation of the control device 16 to energize the
relays 17 and 18 connected to the output thereof.
Relay 17 operates to open the normally closed
switch contacts 21 in the input of the transmit-
ting control circuit 9 thereby preventing false op-
eration of that circuit by energy subsequently
initiated in the transmitting circuit TC to render
the output of the transmitting circuit operative
and the input of receiving circuit RC inoperative,
during the period of receiving signals, )
Relay 18 operates simultaneously with relay

17 to close normally open switch contacts 20 in the”

output of the filter 23 in receiving circuit RC
thereby connecting that filter to the input of the
volume expander 5 so that the received signals
within the frequency range f—f3 (the transmis-
sion range of filter 23) will be transmitted over
the outgoing portion of the receiving circuit RC
to the telephone line TL along with the received
signals within the frequency ranges fi—f2 and
fs—fs+ which have been transmitted through the
filter 24.

The transmitting speech equalizer 3, the
volume compressor 4, the receiving speech equal-
izer 8 and the volume expander 7 have the same

This energy will be received:
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fuhections in the system of Fig. 2 as in the system
of Fig. 1 previously described.

It will be noted from the above description of
Fig. 2 that the receiving circuit RC is never op-
erative to transmit speech signals within the fre-
quency band f:—if3; when the transmitting con-
trol circuit 9, which is selective to that band, is
operative, but that the receiving circuit RC is
at all times operative to transmit the frequency
bands fi~—f2 and f3—;f: which will not operate the
transmitting control circuit 9. Thus, any un-
balance energy which might be transmitted from
the receiving RC to the transmitting circuit TC
through hybrid coil H can not cause false opera-
tion of the transmitting control. By making the
filter 25 in the transmitting control circuit 7 selec-
tive only to a frequency band fa=—ifs in which the
amount of line noise energy is ordinarily low, and
preventing that frequency band from being trans-
mitted over the output of the receiving circuit RC
when the transmitting control cireuit 9 is op-
erative, it is apparent that the transmitting con-
trol may be set at maximum sensitivity without
danger of false operation by any unbalance noise
energy which might be transmitted from the re-
ceiving circuit RC to the transmitting circuit TC
through the hybrid coil H.

It is to be understood that the invention is not
limited to the particular circuits and details there-
of which have been illustrated and described,
which have been given by way of example only, as
many modifications within the scope and spirit
of the invention will be apparent to persons skilled
in the art.

What is claimed is:

1. A circuit for transmitting signal energy be-
tween a two-way signal line subject to noise and
a two-way transmission medium, comprising one
one-way path for transmitting from said line to
said medium and another one-way path for
transmitting from said medium to said line, con-
trol means responsive only to signal waves re-
ceived from said line, of certain frequencies at
which the noise level in said line is low, for
disabling said other one-way path while allow-
ing transmission between said line and said me-
dium over said one one-way path, means in said
other one-way path normally preventing trans-
mission thereover between said medium and said
line of waves of said certain frequencies, means
responsive to waves received from said medium
for disabling said control means, and for sub-
stantially simultaneously increasing the effective
frequency transmission range of said other one-
way path to include said certain frequencies.

2. A circuit for transmitting signal energy be-
tween a two-way signal line subject to noise and
a two-way transmission medium also subject to
noise, comprising one one-way path for trans-
mitting from said line to said medium and an-
other one-way path for transmitting from said
medium to said line, control means responsive to
signal waves from said line of frequencies at
which the amplitude level of line noise is low,
for disabling said other one-way path, while al-
lowing transmission of waves from said line to
said medium, means responsive to waves received
by said other one-way path from said medium
for disabling said control means, and for increas-
ing the effective frequency transmission range
of said other one-way path to include said cer-
tain frequencies, and means in said one one-way
path for raising the amplitude level of all fre-
quency components in the signals transmitted

to said medium above the amplitude level of the
noise inherent therein. '

3. The circuit of claim 1 and in which trans--

mission of said certain frequencies over said other
one-way path. is prevented by a filter therein
designed to effectively suppress said certain
irequencies while passing other frequencies, and
in which the effective frequency transmission
range of said other one-way path is increased
by means operating in response to waves re-

s
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ceived from said medium for connecting another

filler in said other path in parallel to the first
filter, said other filter being adapted to transmit
waves of said certain frequencies. :

4. A two-way telephone transmission system
subject to line noise and comprising a two-way
signal transmission medium, a terminal circuit
therefor normally disabled from transmitting to
said medium and normally operative to receive
therefrom only waves of cerfain frequencies
within the speech frequency range at which the
line noise level is low, receiving control means
responsive to speech waves incoming from said
medium fo render said receiving circuit complete-~
ly operative to receive speech waves of all fre-
quencies, a source of speech waves to be trans-
mitted to. said medium, transmitting control
means selectively responsive to the speech waves
from said source of frequencies other than said
certain frequencies only to render said terminal
circuit operative to transmit speech waves from
said source to said medium, and to disable said
receiving control means, and means also respon-
sive to the speech waves incoming from said
medium to disable said fransmitting control
means.

5. A two-way signal transmission system com-
prising a two-way signal transmission medium
and a terminal circuit at each end of said me-
dium comprising a -normally disabled transmit-
ting circuit, a normally disabled receiving circuit,
an equalizing circuit in said transmitting circuit
designed to correct for the distortion in said
system at certain frequencies, control means con-
nected to said transmitting circuit, control means
connected to said receiving circuit, said control
means connected to said transmitting circuit be-
ing responsive to signal transmission therein to
render said transmitting circuit operative to
transmit to said medium, and to disable said
control means connected to said receiving cir-
cuit, said control means connected to said receiv-
ing circuit being responsive to signals from said
medium to render said receiving circuit opera-
tive to receive the signals from said medium,
and to disable the confrol means connected to
said transmitting circuit, and equalizing means
in the input of the receiving circuit control means
designed with respect to the equalizing means in
the transmitting circuit of the opposite end ter-
minal circuit to make said receiving circuit con-
trol means responsive to received waves of sub-
stantially all frequencies in the voice frequency
range.

6. A two-way signal transmission system com-
prising a two-way sighal transmission medium
subject to noise, a terminal circuit at each end
of said medium comprising a normally disabled
transmitting circuit, a receiving circuit at least
partially disabled normally, control means con-
nected to said transmitting circuit, and other
control means connected to said receiving circuit,
said control means connected to said transmit-
ting circuit being responsive to signal waves
therein to render that circuit operative to trans-
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mit said waves to: said medium, and- to disable-

said other control means, said other control
meansconnected to said receiving circuit being
responsive to signal waves received thereby from
. said medium to disable said control means con-
nected to said transmitting circuit, and to render
said - receiving. circuit' completely - cperative to
transmit the received signal waves, and means
for improving the operation of said other control

1,087,086,

means,. comprising means in the- transmitting
circuit of the opposite end terminal circuit for
raising the amplitude level of the low amplitude
signal waves therein above the level of the noise:
inherent in said mediwm, so as to allow said other
control means tc be set at maximum sensitivity
to operation by signals while preventing its
operation by noise.
BJORN G. BJORNSON.



