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_ 5 Claims..
1

The invention relates: to electric wave com-
munication systems. and: particularly to- an: ar-
rangement: for coupling; signal! communieation:
equipment.to a transmission linedn such a system..

A _general object.af the invention. is: to reduce:
transmission. losses in: a signal. commumnication
system.

Another object: is-to: reduce: the loss to. through:
transmission over a.transmission:line: produced by
signal. communication: equipment connected o
the line, under certain conditions: of operation:
of this equipment.

A related aobject iz to: couple: a. two-way- signal
communication set' to a transmission line: in a:
signal communication system in such: manner: as:
to: reduce the: bridging:- loss: produced on the-line:
by the communication set when the-latter is not
in. use..

A more specifie- objeet; is- to: reduce the loss. to:
through transmission ower a: transmission line
provided by a two-way carrier signal: communi-
cation: set bridged: across the line; when the set
is not:being used for transmitting carrier-signals
to:the-line..

The above: objects: are: attained . in: accordance
with: the invention. in general: by- the provision
of means. associated: with a. caupling between &
transmission line and-a two-way signal communi-
cation station or set i a: communication sys-
tem, for causing & portion of the coupling whickr
is required only for transmitting: outgoeing signals
to the line, to be conneected theretor only when
the communication: station: or- set is: rendered
operative- to generate outgoing signals; thereby
reducing the bridging loss.on: the line at all other
times.

In. one: embodiment, the invention is applied
to a carrier telephone system: in which: a. num-
ber of subseriber two~way carrier telephone sets
operating on the same: or closely adjacent: fre-
quenecies, are: bridged. aeross: a .commeon transmis-
sion line; and. in whieh; due toithe: relatively wide
separation. between: the frequencies of the euf-
geing carrier signals generated by each set and
the frequencies. of the incoming carrier signals
supplied thereto,
band-pass filters: are: provided for selectively
transmitting the. outgoing carrier signals. from
each subscriber’s set to the- line and. the incom-
ing carrier signals fram theline to-the subseriber’s
set; respectively. In the coupling between each
subseriber’s: set and the line, the: connection: of
the transmitting band-pass: filter to. the line is
normally broken so that only the receiving band-
pass; filter is conneeted in.transmission. relation
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between:the-subscriber’s. set and: the-line: When
a subscriber removes his handset-or receiver from
the switehhook to: place: or answer a.call, switch-
ing contacts are closed to. connect energizing

_ power to: his carrier transmitter and also: to- an

auxiliary relay means, the resultant operation of
the latter completing the connection of the
transmitting band. filter: between the carrier
transmitter and the line so:as to. allow transmis-
sion: of the: generated outgoing carrier signals to
the-line; Thus, the-carrier transmitter does not
produce- any: loss- in. the through. transmission,
signal or power, on the.line when the.subscriber
is not- using his communication set..

The various features and. objects:of the inven-
tion will' be: better understood from the follow-
ing detailed description when. read in conjunc-
tion with: the accompanying drawing, the single
figure of which shows schematieally a portion of
a- carrier telephone-system . embedying one mod~
ification.of the invention..

. The-invention is: particularly adapted for, al-
thaugh: net limited to, use with a communication
system employing one or more high. frequency
carrier channels to. provide. two-way telephone
service-on a party line.or regular basis to a num-
ber.of subscribers over & common line or other
{ransmission medium through an individual car-
rier terminal for each channel. The common
transmission medium may. be, for example, & line
used primarily for supplying low frequency; high
voltage electric. power to a number of consumers
in. a; power distribution network. Suela system
is: disclosed, for example, in the copending United
States.patent application of R. C. Edson and J. W.
Emiling, Serial No. 653,254,, filed March 9, 19486,
now Patent No. 2,481,915, granted September- 13,
1949: In the. system. disclosed in that patent,
three différent high frequency eleetrical waves
per. channel are employed as- earriers: for both
signaling and: speech transmission over-the: com-
mon line; transmission from. the earrier terminal
to-a-carrier telephone subscriber for one carrier
channel on the line being always on:ene of these
frequencies, say the frequency 71, and transmis-
sion from: each subscriber’s station.over the com-
mon line to the carrier terminal on that carrier
channel being on either one of two- other. carrier
frequencies, say frequency fz2 or f3, depending on
the: type of ecall. .

The drawing shows schematically a number
of like carrier subscriber’s stations of such a sys-~

‘tem connected to.a- common power line which, as

illustrated, may be.of the single phase type com-~
prising & phase wire:t and a-parallel neutral wire
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2, the latter being connected to ground at a num-
ber of spaced points.

As shown at one subscriber’s station illustrated
in detail in the drawing, the subscriber’s carrier
communication set at each station includes: a
carrier transmitter 3 and a carrier receiver 4, the
carrier frequency terminals of which are mul-
tipled and connected fo the subscriber’s carrier
line drop 5; a telephone transmitter 6 and a tele-
phone receiver 1, which, as illustrated, may be
combined in a standard hand telephone set 8, re-

spectively connected and adapted to be connected:

to the voice frequency terminals of the carrier
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4
and i3; to make the bridging loss on the line {,
2 low outside that frequency band; and to prevent
the low frequency power current transmitted over
the power line I, 2 from entering the carrier sub-
seriber set.

The receiving band-pass filter {3 is connected
through the network 14:in transmission relation
with the line 1, 2 at all times, but the transmitting
band-pass filter 12 is normally disconnected from
the line 1,2 due fo break in the connection to the

- network 14 provided by the normally open con-

transmitter 3 and the carrier receiver 4; the

switching relay Ri under control of the carrier
receiver 4 for performing ringing and switching

functions in the manner described for the similar .

patent application; a telephone hook switch ;-

and a power source 10, which may be a source
of direct current or an alternating or pulsating
current of a frequency well removed from the
frequencies of the transmifting and receiving
carrier frequency band, for example, 60-cycle al-
ternating current derived from the power line 1, 2
in any suitable manner, for energizing the sub-
scriber’s set through the radio frequency choke
coil i1 under control of the hook switeh 9.

The carrier transmifter 3 may inclide an am-
plifier, and an oscillator-modulator of any suit-
able type for producing a carrier of either one of
two high frequencies, f2 or f3; and for modulating
this carrier with audio frequency signals supplied
ifrom the associated telephone transmitter 6, or
with dialing signals, for example, by mterruptmg
the carrier source by means of a dial (not
shown), so as to supply to the carrier line drop
§ signal sideband combponents as well as the un~
modulated continuous or inferrupted carrier
components of these frequencies. The carrier
receiver 4 may include an amplifier and a de-
modulator, which may be of any suitable varistor
or vacuum tube type, adapted for detecting the
speech or other signals received over the line |
on the high frequency carrier f1.

The subscriber’s carrier line drop 5 connects in
parallel to the transmitting band-pass filter 12
and the receiving band-pass filter 13, which may
be of any suitable type and may include trans-
formers, as indicated, for providing the required
impedance matching between the connected cir-~
cuits. The transmitting band filter 12 is designed
for selectively transmitting one or both sideband
components of the signal-modulated carrier wave
of the frequencies fz and f3, as well as the unmod-
ulated carrier components of these frequencies,
which may be applied to the filter from the drop
circuit 5, and for suppressing harmonics and un-
wanted modulation products. The receiving band
filter i3 is designed to selectively transmit one
or both signal sideband component and the un-
modulated carrier components of the carrier
wave of the frequency f1 incoming over the power
line 1, 2 and for suppressing unwanted fre-
quencies.

A common network 14 is used to couple the line
sides of the transmitting band filter 12 and the
receiving band-pass filter 13 to the power line f, 2.
The network 14, which includes the autotrans-
former i§ and the associated inductance coil 16
and condensers {7 and 18, is designed to match
the impedance of the power line {, 2 to the im-
pedances of the band-pass filfers; to selectively
transmit a wide frequency band including the
frequency ranges of both band-pass filters 12
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tacts of the normally deenergized relay {9, which
may be of any suitable type, for example, a ther-
mal relay as illustrated, to provide a required
delay in operation, say of one or three seconds.
The winding of the latter relay is connected

- 'through the series. radio frequency choke coil 20
arrangement disclosed in the aforementioned
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across the subscriber’s carrier drop 5 and is nor-
mally deenergized due to the break in its energiz-
ing circuit from power supply source 10 provided
by the normally -open’ upper switch contacts of
hook switch: 9 while. the subscriber’s handset 8
remains on the switch-hook. For that condition
of the -circuit, that is, when the carrier sub-
scriber is not using his set, because of the effec-
tive “disconnection of transmitting band-pass
filter I2 from the power line I,
transmitter 3 produces no bridging loss at all on
that line. - Therefore, the subseriber’s station will
insert minimum loss to the through transmlssmn
over the power line.

When the subscriber at the statlon lifts his
handset 8 off the hook switch 9 to.initiate a call
or to answer a call from ‘another station, the re-
sultant closing of the upper switching contacts of
switch 9 will connect the power source {8 through
tlie subscriber’s carrier drop 5 ‘and the series
radio frequency choke coil if, to the carrier
transmitter 3 energizing the latter so that it sends
out a carrier wave of the frequency f2 or fs.

The connection of the power: source 18 across
the carrier drop 5 in response to the lifting of
the handset 8 from the switchhook, will also
cause energizing current to be supplied from that
source through the carrier drop 5 and the radio
{requency choke coils 11 and 20 to the winding of
the relay 19. This will cause operation of that
relay in a short time to close its contacts thereby
removing the normal break in the -connection be-
tween the transmitting band-pass filter §2 and
the filter network ‘14 so as to connect the trans-
mitting band-pass filter 12 to the line f, 2
through that network. 'The unmodulated carrier
of the frequency fz or f3 generated by the carrier
transmitter 3, and/or one or both sidebands of
the V01ce-modu1ated carrier of that frequency ap-
pearing in the output of the carrier transmitter 3
when the subscriber talks into his transmitter 1,
will be transmitted through the ‘transmitting
band-pass filter 12 and the filter network 14 to
the line 1, 2 and will bé transmitted out over that
line. The connection of the transmmtmg band-
pass filter 12 to the line in the manner described
will increase the bridging loss ‘'on that line, and
this increased bridging loss will rémain until the
subscriber replaces his handset 8 on the switch-
hook at the end of a call thus releasing the oper-
ated contacts of the hook switch 9. This will dis-
connect the power source 10 from the carrier
transmitter 3 and the relay {8, deenerigizing both
and returning the circuit to the normal condi-~
tion indicated in the drawmg in which the trans-
mitting band filter 12 is eﬁectlvely dlsconnected
from the line f, 2.

The functlon of the radio- frequency choke

2, the carrier:
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coils' Fi-and 20 is to prevent loss or absorption
of earrier frequencies. Suitable filters: may be
employed for this purpose in-place of the choke
coils. Also, separate wires (hot shown) may be
used for transmitting the energizing  power to
the relay 19 so as to make- the use of such choke
coils or filters unnecessary. - "

The use of the coupling arrangement in ac-
cordance with the invention described permits
tighter couplings to the:liné: to-beused for the
transmitter (or transmitfers) in.the subscriber
‘carrier sets in use, and the unused transmltters
associated with the other sets on the line will
remain effectively disconnected from that line
and, therefore, will produce no bridging loss on
the through transmission over the line.

The term “bridging loss™” is used in the specifi-
cation and claims to describe the loss in trans-
mission over the common transmission line pro-
duced in other communication carrier channels
or systems on that line by a communication set
connected to, or bridged across, that line.

Although the invention has been described as
applied to a particular type of power line carrier
telephone system it is applicable to any other
type of telephone or other signaling system used
for party line or regular service, and employing
any otfther type of common transmission line
for transmitting signals generated hy each of the
two-way signal communication sets connected to
the line.

Various modifications of the circuits of the
invention illustrated and described within the
spirit and scope of the invention will be ap-
parent to persons skilled in the art.

What is claimed is:

1. In combination, a transmission line, signal
communication equipment, means for coupling
said equipment to said line including filtering
means comprising one wvortion for selectively
transmitting outgoing signals from said com-
munication equipment to said line and another
portion for selectively transmitting incoming
signals from said line to said communication
equipment, said one portion of said fltering
means being normally effectively disconnected
from said line so as to reduce the hridging loss
thereon when said eguipment is not being used
for outgoing signal transmission, said other
portion of said filtering means being perma-
nently connected in transmission relation be-
tween said equipment and said line, and means
automatically operative when said equipment is
conditioned for outgoing signal transmission to
connect said one portion of said filtering means
in transmission relation between said equip-
ment and said line.

2. In combination, a transmission line, two-
way signal communication equipment, means
for coupling said equipment to said line includ-
ing one fillering means conditioned at all times
to selectively transmit incoming signals from
said line to said equipment and another filtering
means for selectively transmitting outgoing sig-
nals from said equipment to said line, said other
filtering means only being normally effectively
disconnected from said line so as to reduce the
bridging loss thereon when said equipment is
not being used for outgoing signal transmis-
sion, switching means for conditioning said
equipment to transmit outgoing signals and
means automatically operative when said equip-
ment is conditioned for outgoing signal trans-
mission, to connect said other filtering means in
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transmission telation: between said equipment
‘and said line.

3. In -a carrier: commumcation system, ‘&
transmission line; a subscriber’s carrier com-
munication set, a coupling circuit connected be~
tween said set-and said line including one filter-
ing means adapted to selectively transmit out-
going carrier signals of certain frequencies re-
-ceived from said set and another filtering means
adapted to selectively transmit incoming carrier
signals of .other frequencies from said line to
said sef, the connection of said one filtering
means -only to said line being normally effec-
‘tively broken so- as to reduce the effective loss
to through transmission over said line caused
by said set during periods when the latter is not
in use by the. subscriber and switching means
for completing the connection of said one fllter-
ing means to said line when said set is being used
for outgoing signal transmission by the sub-
seriber.

4, In a carrier commumcatlon system, a
transmission line, one or more subscriber’s car-
rier communication sets connected to said line
for transmitting carrier signals of certain fre-
quencies to and receiving carrier signals of other
frequencies from said line, each set including a
normally operative carrier signal receiver, a
normally disabled carrier signal transmitter and
switching means under control of the local sub-
scriber for rendering said transmitter operative
to generate the outgoing carrier signals, a cir-
cuit for coupling each subscriber’s set to said
line including one filter branch for selectively
transmitting the carrier sighals of said other
frequencies incoming over the line to said car-
rier receiver thereof and a second filter branch
for selectively transmitting the outgoing carrier
signals of said certain frequencies generated by
said transmitter, when it is operative, to said
line, said second filter branch only being nor-
mally effectively disconnected from said line so
as to reduce the bridging loss thereon during
periods of non-use of said transmitter and con-
trol means for each of said subscriber’s sets
automatically operative when said switching
means thereof is operated, to connect the sec-
ond filter branch of the local coupling circuit to
said line for selective transmission of the out-
going carrier signals generated by the trans-
mitter of that set to said line.

5. In a carrier communication system, a
transmission line and a plurality of subsecriber
communication stations bridged across said line,
each of said stations including a source of power,
a normally operative carrier receiver, a normally
disabled carrier transmitter and switching
means which, when operated under control of
the local subscriber, causes energizing power to
be supplied from said source to said carrier
transmitter to render it operative to generate
outgoing carrier signals, the coupling between
each subscriber station and said line including
one filtering branch for selectively transmitting
incoming carrier signals from said line to the
carrier receiver at the station, a second filtering
branch for selectively transmitting outgoing
carrier signals generated by the carrier trans-
mitter at the station, when it is operative, to
said line, the connection of said second filtering
branch only to said line being normally effec-
tively broken and thus reducing the bridging loss
provided by the station during non-signal
transmitting intervals on said line, and a relay
also supplied with operating power from said
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source when said. switching. means- is .operated, Number.- . Name S Date -
and operating to complete in the connection of 1,843,189 - Bailey wmee e Feb. 2, 1932
said second - filtering branch to said line so as 1,843,227 Herman ..ocoeeee Feb. 2, 1932
to.allow the generated outgoing signals to be 2,212,389 Chorpening _______. Aug. 20, 1940
transmltted to said line. s 2,218,087 Goering ____________ Oct. 15, 1940
LESTER HOCHGRAF 2,264,397 MoOOYe oo Dec. 2, 1941
o 2,294,905 Honaman et al. ____ Sept. 8, 1942
- REFERENCES CITED : 2,332,782  Crosby we————ee_ " Oct. 26, 1943
“The followmg references are of record in the 2,401,333  Bumstead ——————____ June 4, 1946
... UNITED STA.TES PATENTS Army Training Manual 11-600, page 62, Mar.
Number Name. . Date 25, 1943.

- 1,713,613 Clark oo Aug. 19, 1930



