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To all whom it may concern’

Be it known that I, Lioyp EspENSCHIED,
residing at Hollis, in the county of Queens
and State of New York, have invented cer-
tain Imprevements in T ransmission Sys-
tems, of which the following is a specifica-
tion. ‘

" This invention relates to transmission sys-

tems, and more particularly to lines ar-
ranged for the multiplex transmission of a
plurality of currents.

1t is desirable to utilize a common frans-
mission line for the multiplex transmission
of a plurality of currents so that the line
may be used for several purposes at once.
This may be accomplished by jmpressing on
the line a plurality of carrier frequencies
sufficiently separated from each other to-pre-
vent interference and each frequency being
assigned for use as a separate channel of
communication so that signals, suth, for in-
stance, as telephonic variations may be trans-
mitted by impressing them upon the cdrrier
frequencies. Several channels may thus be
superposed upon 1 common transmission line
and each channel performs the functions of
an ordinary telephone t -ansmission line. In
addition to superposing a plurality of carrier
channels on & line for telephone purposes it
may be desirable to also superpose a carrier

channel for purposes such as ringing or sig-

also be desir-

naling. Furthermore it may
. C. Morse

able to transmit over such a line
or telegraphic currents.

A common transmission line arvanged for
the multiplex transmission of currents for
different purposes may often include appa-
ratus which will readily transmit certain of
the currents transmitted thereover but which
will attennate and extinguish other of said
currents. Such a eondition, for purposes of
illustration, might arise iu 2 two-wire line,
including repeater apparatus, as the re-
peaters included in such = line might readily
allow the transmission of the alternating
carrents utilized for telephonic or signaling
purposes, but would not transmit the D. C.
Morse or telegraph currents travismitted over
such a line. Accordingly it isa general pur-
pose of this invention to provide in a multi-
plex transmission system arrangements
whereby certain of the currents transmitted
over siuch a system may be transmitted
around apparatus in such a system which
would tend to attenuate or extinguish such
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currents. Another purpose
invention consists in pre
ments which may be associated with
“mission line arranged for ihe one-wa;
mission of currents for different purposes
such as telephonic or signaling currents, such
arrangements allowing the one-way iine
be wtilized as a two-way transmission !
for currents used for other purposes, such as
for telegraphic purposes. A specitic illus-
tration of the above conditions would arise
in connection with one of the two-wire, one-
way lines of the well known four-wire trans-
mission system which line might be arranged
for one-way transmission of telephone and
signaling cwrrents and two-way transmis-
sion of telegraph currents. Other and
further features and purposes of the inven-
tion will appear more fully from the de-
tailed description hereinafter given.

The invention may be more fully under-
stood from the following deseription, taken
in connection with the accompanying draw-
ing, in which is Hustrated a civeuit diagram
embodying a preferred form of the inven-
tion. | ' '

Tn the'drawing is illustrated 2 transmis-
sion line including two sections, 1, and L,
interconnected by a translating device 6.
For purposes of Mustration, the translating
device & had been shown as & One-way
vacuum bulb repeater, and the transmission
line may be a’two-wire one-way portion of
the well known four-wire type of trans-
mission system, in which the line is ar-
ranged for the transmission of currents in
one direction only. Yiowever, it is under-
stood that the arrangements of the invention
may equally well be associated with a trans-
mission line arranged for the two-way
iransmission of currents. While the repeater
8 has been illustrated as of the vacuum bulb
type, and is arranged to transmib currents
coming in over the line L, out over the line
L,, it is understood that othet types of re-
peaters such as the mechanical repeater or
other types of translating devices might
equally well be employed. 'The lines 1 and
1., terminate in the networks N, and N, re-
spectively adapted to balance to the ssid
lines. Included in line L, arve the filters’ ,
and F,. and included in line L. arve the
filters ¥, and F,. These filters may be of
the type illustrated the - United States
patenis to G. A. Campbell, Nos, 1,227,113
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transmit a )and of frequencies suitable

for purposes of telephoning or signaling,
but which serve to attenuate and extin-
currents having frequencies out-
side of such range. aAssociated with line
Ll is a telegraph civeuit ineluding the
windings of a polar relay 15 and the com-
Pos Lte sets- 14 and 16. Associated with the
line L, is & telegraph cirenit including the
wmd’mﬁs of a pol arized relay 24 and the
Lompoglte sets 25 and 26. The composite
sets 14, 16, 25 and 26 are ddaptcl to readily
allow the fransmission of currents suitable
for telegraphic purposes, but which attenu-
ate and practicaily e:&tmgmsh currents of
other frequencies. The polarized relay 15
is cﬂntrolled by telegraphic currents coming
in over line Ly, and controls the Vmetlno
cireuit 19. The vibrating civeuit 19 is of a

well known type and serves to give a. rein-
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, forcing action to the energy coming in over

line Ll. whereby the telegraphic currents
coming in over lmu L, may be transmitted
in re-enforced form. from the circuit 19
over the circuit 21, 22. Tncluded in this
last mentioned circuit is a composite set 23
auapied to readily transmit current suitable
for telegraphic purposes, but which attenn-
ates and extinguishes currents of other fre-
guencies. .’Lhe circuit 21, 22 is bridged
across the midpoints of the wmdmos of the
pc}amzod relay 24. The polarized 1'e1ay 24
15 cont mlled by tele oraphlg currents coming
in over the line 1., and in turn controls the
vibrating circuit 31. The vibrating circuit
31 is similar to circuit 19, and serves to give
e re-enforcing action to the incoming energy
whereby the telegraphic currents from line
L, may be transmitted in re-enforced form
from circuit 31 out over the cireuit 32, 33.
Thig last mentioned circuit includes the
composite set 34, which is adapted to allow

_the transmission of current suitable for tele-

graphic purpoeses, but which attennates, and
practically extinguishes currents of other

trequencies. - The civcuit 32, 33 is bridged
across the midpoints of the windings of the

polarized relay 15,

The qpex ation of the invention is ag fol-
lows: Alternating currents suitable for pur-
poses 0)‘ Leiephomnw or signaling coming in
over the Iine 1L, will be transmitted over

the following circuit: from the line T.
through the filter I, over conductors 1 and

2, through transformer 3 and over the input
circuit 4, 5 of the repeater 6. These currents
will then be transmitted in amplified form
over the output cireuit 7. 8, of the repeater,
through transformer 9, over conductors 10
and 11 through the filter I, and out over the
1inr> L. Thes se telephonic or signaling cur-
enits coming in over line L will normally
}‘aVP no euect on the telegraphic circuit as-
socigted .with line L, as they will not be

conductors 12

transmitted to the w

windings of polarized re-
lav 15, due to the

thet that m(‘V will be at-
tenuated and extinglished by the composite
set 14, ﬂm\o ver, lf any of theae telephonic

or signaling enrrents were of hh(‘h a char-
acter  that they lxu_\“i be iransmitted
through the filter 14 to the windings of re-
lay 15 such currents would be opposed
and neutralized in the windings of ve-
lay 15 by equal and opposite \IUU!IIHO or
tdephomc currents which wonld be trans-
mitted over conductors 17 and 18 and
through the composite set 16. Accordingly
the telephonic or signaling currents com-
ing in over line L, will not affect the tele-
graphic apparatus associated with said line.
The telephonic or signaling currents trans-
witted from conductors 10 and 11 to the line
L, will nermally cause no disturbance in
the telegraphic apparatus associated with
said line due to the fact that sueh currents
will be attenuated and extinguished by the
composite sets 25 and 26. However, it any

of such tel(‘phom(' or signaling currents
were of such a character that they would be
transmitted from conductors 27 and 28 and
through the composite set 26 to the wind-
ngs of the polarized relay 24, such currents

would be ‘opposed and nentralized in said

windings Dy an equal and opposite currvent

transmitted over conductors 29 and 30. and
through the compogite set 25, Accordingly
the elephomc or signaling cnrrents appiwd

to line L,  will cause no “interference with
the telegraphic apparatus associated: with
sald line. '
Telegraphic currents may be transmitted
from the line I, to the line I, in the fol-
lowing manner: Telegraphic currents ap-r
plied o the line L, will be transmitted over
and 13 through the composite
set 14 and to the windings of the polarized
relay 15, thereby actuating the wiav 15.
The pol&rltv of fheso inconiing telegraphic
currents will determine the operation of the
nolar relay 15. The operation of the relay
15 in turn will control the eivenit 19 where-
by current of either polarity may be ap-
plied from the battery 13, ar the battery B,,
to the. outgoing cireuit 21, 22, This last
nientioned current being applied to the mid-
points of the windings of polarized relay
84 will not affect the lela\' 24, and these cur-
rents will be applied through corposite set
26 and over conductors 27 and 28 and out
over the line L, It 1s pointed out that
these telegraphic currents coming in over
Iine I, will not affect the repeater 6, as they
will he attenuated and practically extin-
cuishied by the flters ¥, and I,. ”“u“ther-
more, the %eledmphic mxﬂ‘nts applied from
conductors 27 and 28 vitl not

o f}
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Telegraphie currents may be transmitted
from the line L, to the line L, in the fol-
lowing manner: Telegraphic currents will

be transmitted from line L, over conductors

27 and 28 through the composite set 26 and
thence through the windings of the polar-
ized velay 24. The polarity of these in-
coming currents will determine the opera-
tion of relay 24 which in turn will control
the operation of the vibrating cireuit 31,
whereby current from the batteries B, and
B, of either polarity may be transmitted
over the output circuit 32, 33. - As the out-
put civeuit 32, 33 is bridged across the mid-
points of the windings of polarized relay 15
these telegraphic currents will cause no dis-
turbance or operation of velay 15. These
telegraphic currents will then be transmit-
ted through the composite set 14 and over
conductors 12 and 13 and out over the line
T,. These last mentioned telegraphic cux-
vents applied from conductors 12 and 13 to
the line L., will' not interfere with the re-
peater 6, as they will be attenuated and
practically extinguished by the filter I,
However, if these telegraphic currents were
not effectually attenuated and extinguished
by filter ¥, and a portion of said currents
were transmitted through the filter F,, these
last mentioned currents would be opposed
and neutralized at points 36 and 37 by equal
and opposite currents transmitted from con-
ductors 32 and 33 over conductors 17 and 18
and through the filter ¥,. Accordingly the

" telegraphic currents transmitted from line

. to line L, will cause no interference with
; telephonie or signaliny apparatus of the
stern.  The composite devices 23 and 34
included in the telegraph circuits aré pro-
vided to shut out any surges of the Morse
currents for vibrating circuits 19 and 31,

hich might be within the signaling or tele-

nic range.

While the invention has been disclosed in
o specific arrangements which have
i deemed desirable, it is understood that
arrangements of the invention in gen-

provide a means whereby two-way
transmission of certain types of currents
mav be obtained over a transmission line
which is arranged for only one-way trans-
mission of other types of currents. Accord-
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ingly the arrangements of the inventions are
capable of embodiment in many and widely
varied forms without departing from the
spirit of the invention as defined in the ap-

pended claims.

What is claimed is:

1. A ‘transmission line upon which are
superimposed alternating signaling currents
and direct telegraph énrrents. said line com-
prising two line sections interconnected by
a signaling ecirenit bridged geross each of
said line sections and including a translat-
ing device arranged to transmit only said
alternating signaling currents, a telegraph
circuit interconnecting said. line sections,
sald telegraph cirenit comprising a balanced
four-wire civeuit including relavs each pro-
vided with two line windings, windings of
said relays being bridged across each of said
line sections on each side of said bridged sig-
naling cireuit connection.: and means for
preventing said signaling  currents from
being transmitted over said telegraph cir-
cuit.

9. A transmission, line upon which are
superimposed alternating signaling currents

and direct telegraph currents, suid line com-

prising two line sections interconnected by
a signaling cireuit bridged -across each of
said line sections and including a translat-
ing deviee arranged to transmit only said
alternating signaling currents, filters 1n said
line sections for preventing telegraph cur-
rents from being transmitted over said
bridged sighaling circuit, a telegraph circuit
interconnecting said line sections, said tele-
graph circuit comprising a balanced four-
wire circuit having two two-wire circuits
and relays each provided with two line
windings, telegraph repeaters im each of
said two-wire circuits, windings of said re-
lays being bridged across each of said line
sections on each side of said bridged sig-
naling circuit . connection{ and means for
preventing said signaling currents from

being transmitted over said telegrpph eir-

cuit. . '

In testiinony whereof, I have signed my
name to this specification this 25th day of
September, 1919
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