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To all whom it may concern:

Be it known that we, Heryan A. ArreL
and Lester M. TreexrriTz, citizens of the
United States, residing at Brooklyn and
Orange, in the counties of Kings and Essex
and States of New York and New Jersey,
respectively, have invented certain Im-
provements in Methods and Apparatus for
Neutralizing Radiointerference on Wire
Lines, of which the following is a speci-
fication. ’

This invention relates to transmission cir-
cuits, and more particularly to a new and
improved system for overcoming interfer-
ence on signaling conductors due to radio
transmission. . »

In carrier transmission systems in which

* carrier channels are superposed on ordinary
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signaling conductors, interference is some-
times produced in one or more of the car-
rier channels due to radio signals trans-
mitted at the carrier frequency assigned to
the channel. In order to overcome this
difficulty, it has heretofore been proposed
to balance out the interfering frequency by
impressing upon the channel a balancing
frequency of equal amflitude and opposite
phase, the balancing frequency being ob-
tained from the disturbing source through
the medium of an auxiliary circuit which is
subject to the disturbing influence. These

interfering frequencies are due to potentials

induced in the two sides of the transmission
circuit in parallel. - Ordinarily it would not
be expected that such potentials would af-
fect the receiving dpparatus which is in

bridged relation with respect to the line.

However, in practice, the two sides of the
line are not exactly alike, so that some un-
balance results and a current is permitted
to flow through the bridged receiving de-
vice owing to a difference in the two inter-
fering potentials on the two sides of the

_ line.
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In accordance with the present invention,

it 1s proposed to balance out the interfer-’
ence by obtaining a current derived from-’

the interfering potentials impressed upon
the two sides of the circuit in parallel and
impressing the derived current serially
npon the cirenit in opposite phase relation,

but with the same amplitude as the serial
disturbance flowing through the bridge.
The arrangements whereby these results
are accomplished may be understood from
the following description of the invention
when read in connection with the accom-
panying drawing, Figs. 1, 2 and 8 of which
llustrate three different embodiments of
the invention. : _
Referring to Fig. 1, HFL and HFL’ des-

‘ignate two carrier transmission lines, both

of which have similar characteristics and
are subject to similar interference from a
radio transmitting station. The line HFL
terminates at the carrier station in a branch
leading through a low-pass filter LP to a
low-frequency line LFL and another branch
leading through a high-pass filter HP to
the carrier apparatus. The carrier appara-
tus comprises a transmitting circuit TL and
a recelving circuit RI. arranged in con-
jugate relation to each other by means of a
balanced transformer 10, the balance being
effected through the medium of the bal-
ancing network MN. The receiving circuit
RL is associated with a plurality of receiv-
ing channels, such as RL,, RL,, etc., having
filters, such ‘as' F, and I, therein for the
purpose of selecting into each receiving
channel” its ‘proper band of frequencies.
The terminal - arrangements of the line
HFL/ are similar to those just described and
are indicatéd by the same reference charac-
ters primed:’ S "

From this arrangement it will be appar-
ent that interfering carrier frequencies
from ‘a distant radio station may be im-
pressed upon both the high frequency lines
HFL and HFL’ -and will be transmitted
to the individual receiving channels of each
line which have assigned to them a range of
frequencies corresponding to the interfer-
ing frequencies. ' ‘

These interfering frequencies are im-
pressed in parallel upon the two sides of
either high frequency circuit, as, for ex-
ample, the high frequency HFL, but, due
to unbalance of the two sides of the circuit,
a series component results which will be
transmitted through the transformer 10 to
the corresponding receiving channel to pro-
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from the distant radio station.

L

duce the interference above referred to. In
order- to balance out this component, an
inductance .comprising a :winding 11 is
bridged across the carrier terminal circuit
of the high frequency line HFL, this wind-
ing ‘having a very high impedance so as to
produce but little shunting effect with re-
spect to the series carrier frequencies trans-
mitted over .the line HFL when used for
ordinary’ cartier transinission purposes. A
tap 12 is taken from the midpoint of the
inductance 11, and, as the two halves of the
inductance oppose each other with respect
to-the tap 12,°it .will- be apparent that the
disturbing .potentials: flowing in parallel
from the two sides of the circuit HFIL will
pass into the tap 12 without being mate-
rially impeded by the inductance 11. The
tap 12 includes a winding 13’ inductively
related to an inductance 11’ bridged across
the carrier circuit associated with the line
HTL’ in a manner similar to that of the
inductance 11 already described.

.The phase:angle and amplitude of the

currents flowing ‘in the tap 12.may be con-
trolled by the phase shifting device 14 and

the adjustable resistance 15 respectively, so
that the currents ﬁowin%lin' the tap 12 may
be adjusted as regards phase and amplitude

“.so0.as to impress upon ‘the carrier terminal
.of the circuit HFL/ through the inductance

11’ a potential equal in-amplitude but oppo-
site in phase, to the disturbing-component
Similarly,

“*. by means of a tap 12°, from the midpoint of
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the inductance 11”.and leading to ground
through a coil 13 inductively related to the
inductance 11, the disturbing components,
flowing over the sides of the line HFL/-in
parallel may be impressed upon the carrier
circuit of the line HFL serially to neutralize
the serial disturbing component impressed
upon the lattcr line. A phase shifter 14’
and an adjustable resistance 13" will, of
course, be used to obtain the desired phase
and amplitude for the balancing potentials.

Instead of using potentials obtained from
one line for balancing out disturbing poten-
tials upon another line, the balancing poten-
tials may be obtained from the disturbed
line itself in the manner indicated in Fig. 2.
In this case the ground tap 12 is taken from

the midpoint of the inductance 11 as before, -

but it is connected to the coil 13 inductively
associated -with the inductance 11 of the
same line, instead of a coil associated with
an inductance of another line. The -dis-
turbing components flowing in parallel over
the sides of the line HEY, will pass into the

ground tap 12 without producing any effect.

_upon the indyctance 11-which is balanced

with respect to the parallel components.
These components in passing through the
ground tap will be adjusted as to phase
and amplitude by the devices 14 and 15
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and will then be impressed (hrough the
primary 13 upon the inductance 11 m such
a manner as to cause a series component 1n
the carrier branch of the line HFL. This

series component will, of course, be adjust- 7

ed to balance out the disturbing series com-
ponent due to unbalance between the two
sides of the line HFL.

Instead of arranging compensating devices

.at the terminal station, such devices may be

located at different points along the line,
as indicated in Fig. 3, for the purpose of
balancing the disturbing potentials before
transmission to the terminal station. Iach
of the compensating devices in Ifig. 3 may
be similar to those shown in Fig. 2, cons-
prising a bridged inductance 11 with a {ap
12 taken from its midpoint and leading
throygh a primary 13 inductively related to

the inductance 11 and also through a phase %

shifter 14 and through amplitude changing

.device 15. The operation will be apparent

without further description.

It will be obvious that the general prin-
ciples herein disclosed may be embodied in
many other organizations widely different
from those illustrated without departing
from the spirit of the invention as defined
in the following claims.

.+ What is claimed is:

1.-In the operation of a wire signaling
system, the method of overcoming inter-
ference due to components flowing m series
over- the two sides of the line cireuit as a
result of clectromotive forces nnpressed
upon the line by a radio signaling station.
which consists in causing the desired signal-
ing currents to flow serially only over the
line conductors, oblaining components {low-

ing over the sides of a line cirewit in paral- #*

lel” due to electromotive forees hmpressed
thereon from the inferfering radio signai-
ing station and applying such clectromotive
forces to oppose the interfering series com-
ponent.

9. In the operation of a wire signaling
system, the method of overcoming anter-
ference due to components flowing n"series
over the two sides of the line circuit as a
result of electromotive forces impressed
upon the line by a radio signaling station,
which consists in causing the desired sig-
naling currents to flow serially only over
the line conductors, obtaiiiing components
flowing over the sides of a line circuit in
parallel due to electromotive forces im-
pressed thereon from the interfering radio
signaling station, derived from said compo-
nents electromotive forces of proper ampli-
tude and phase relation and applying them
in opposition to the series interfering elec-
tromotive forces.

3. In the operation of a wire signaling

system, the method of evercoming interfer- |

ence due to components flowing in serics
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over the two sides of the line circuit as a
result of electromotive forces impressed
upon the line by a radio signaling station,
which consists in causing the desired signal-
ing currents to flow serially only over the
line conductors, obtaining from the same
line circuit components flowing over the
sides of the line circuit in parallel due to
electromotive forces impressed thereon from
the interfering. radio signaling station and
applying said electromotive forees to oppose
the interfering series component.

4. In the operation of a wire signaling
system, the method of overcoming interfer-
ence due to components flowing in series over
the two sides of the line circuit as a result
of electromotive forces impressed upon the
line by a radio sigpaling station, which con-
sists in causing the desired signaling cur-
rents to flow serially only over the line con-
ductors, obtaining from the same line cir-
cuit components flowing over the sides of
the line circuit in parallel due to electromo-
tive forces impressed thereon from the in-
terfering radio signaling station, deriving
from sald components electromotive forces
of proper amplitude and phase relation and
applying them in opposition to the series
interfering electromotive forces.

5. In a wire signaling system, a line cir-
cuit subject to interference due to com-
ponents flowing serially from the two sides
of the line as a result of potentials impressed
thereon from a radio signaling station,
means to permit the desired signaling cur-
rents to flow over the line conductors seri-
ally only, means to obtain currents due to
parallel components resulting from inter-
fering potentials from the said radio signal-
ing station and means to produce upon said
line circuit by the said parallel components

a8

series components of equal amplitude and
opposite in sign to the interfering com-
ponent.

-6. In a wire signaling system, a line cir-
cuit subject to interference due to com-
ponents flowing serially from the two sides
of the line as a result of potentials impressed
thereon from a radio signaling station,
means to permit the desired signaling cur-
rents to flow over the line conductors seri-
ally only, means to obtain currents due to
parallel components resulting from inter-
fering potentials impressed npon the same
line circiut by said radio signaling station
and means to produce upon said line circuit
by the said parallel components series com-
ponents of equal amplitude and opposite
in sign to the interfering component.

7. In a wire signaling system, a line cir- ¥

cuit subject to interference due to series
components flowing over the two sides of
the line as a result of potentials induced
from a radio signaling station, an induc-

tance bridged across the line, a ground tap *

connected to the midpoint of said induc-
tance for obtaining currents due to the in-
terfering components flowing over the two
sides of the line circuit in parallel, a pri-
mary coil in said ground tap inductively as-
scciated with said inductance for impressing
the parallel components flowing in the
ground tap serially upon the circuit and
means for adjusting the phase and ampli-
tude of the balancng potentials thus applied
to the circuit to neutralize said series com-
ponents.

In testimony whereof, we have signed our
names to this specification this 17th day of
November, 1922.

HERMAN A. AFFEL.
LESTER M. ILGENFRTIZ.
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