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This invention relates ‘to radio and-.other high
frequency feeder arrangements, and more specifi-
cally to such arrangements wherein a plurality
.of high frequency feeders in parallel feed energy

5 from a high frequency source to a load, e. g.,
from a radio transmitter to an aerial. -

Occasions where two .or more high frequency

feeders are required toc be employed in parallel

tc feed energy from a-source toa load often

10 -arise. - For example, it may be required materi-

ally to increase the power (e. g. to double the

power) in an existing radio transmitting installa- -

tion; and it may not be economical to discard

the existing feeder entirely and replace it by a
15 new feeder capable of handling the increased
poewer. In such a case the existing feeder may
bhe retained and supplemented by ancther -feeder
in-parallel therewith. In such a case, or in any
other case where a plurality of high frequency
feeders in parallel is employed, serious difficulties
may arise if the individual feeders are not identi-
cal, for there may occur unbalanced electro-
motive forces tending to generate currents in
the “loop” or “loops” formed by the parallel
feeders, and should the said “loop” or “loops” be
in resonance with any of the high frequency
currents transmitted along the feeders, the re-
sultant voltages may be sufficiently high to cause
feeder breakdown.

The principal object of this invention is to
avoid this difficulty, and this object is achieved
by coupling the feeders together hetween sub-
stantially equipotential points in the said feeders
in such manner as to eliminate or reduce “loop”
resonance effects.

In general, in carrying out this invention, it
will be sufficient to couple together by resistances
corresponding points on the feeders approximate-
iy one-quarter of the working wavelength from
their ends. The number of points requiring to
he so coupled through resistances will, however,
depend upon the number of frequencies or fre-
dquency range transmitted. As the points coupled
by resistances are at equal potentials as regards
the direct transmitted power, the coupling will,
if the feeders are idenfical, involve no power loss,
for, of course, any current or power loss through
the coupling will be a measure of the lack of
identity. In practice the power loss is not likely
to be serious.

The invention is illustrated in the accompany-
ing drawing, which shows diagrammatically one
embodiment. .

Referring to the drawing, a high frequency
source, €. g., a radio transmitter (not shown) is
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.in a cross box §’.
- should be as nearly as possible identical in length.

inequalities between the two parallel cables.

there is a ceriain resistance which would give
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connected o a short.high frequency tubular con-
centric cable c¢onsisting of an inner conductor i
and an outer conductor 2 and which is branched
out at a junction box represented at-3, near the
source, into two tubular concentric cables 4, 5, 5
§, 7, in parallel. At a point approximately one-
fourth of the working wavelength from where the
cable I, 2 branches out into the cables 4, 5; 6, T,.
there is provided a resistance 8, connected be-
tween the inner conductors § and 6, a cross box 0
% being provided for the resistance 8. -Similarly,
at the load end, the load (not shown but which
may be, for example, an aerial) is connected to
the end of a short concentric cable i’,.2" into
which the cables 4, §, §, 7 feed in parallel.at a 45
juaction box §’, and at a point approximately

~one-fourth of the - working 'wavelength from

where the cables 4, 5, 8, T join the cable {’, 2/,
there is provided a resistance 8’ between the cen-
tral conductors 4 and 6, the said resistance being
The parallel feeders 4, 5, 6, 1

[ ]

0

All the outer tubes of -the cables are earthed, -
as is usual. It wiil:be observed that the parallel”
feeders 4, 5, 8, i form a loop having small ohmic
and very small radiation resistance. Any small
differences between the two parallel feeders will
produce a voltage in this loop and, were it not

)
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- for the provision of the resistances 8, 8’, could

produce high voltages and currents in the loop
should it be in resonance,. or approximately. in
resonance, with any frequency transmitted. The.
resistances, however, avoid this danger and en-
able the parallel cables to be used substantially

-at maxirnum loading, while, since the points be- gg

tween which the said resistances are connected
are substantially equipoiential points, practically
the only losses occasioned by the provision of the
resistances will be the slight losses due to small

Resistances 8 and 8" are a direct function
of the ohmic impedance of the lines. Obviously,
if the resistances are zero or infinity, there is no
damping in the “loop.” In any particular case,

[
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maximum damping, but it is not necessary to

make the damping a maximum. What is required
is sufficient damping to prevent large potentials
accruing in the loop.
What is claimed is: 50
1. A radio or other high frequency feeder ar-
rangement coupling a source to a load, compris-
ing -a transmission line coupled to said source
and a transmission line coupled to said load, and

a pair of feeder lines connected together at their g5
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ends so as to be in parallel relation connected
between said two fransmission lines, resistors
connected hetween substantially equipotential
points in said feeders, said resistors having such
values as to eliminate or reduce voltage and cur-
rent differences between said feeders due to un-
balanced- electromotive forces.

2. A radio or other high frequency feeder ar-
rangement coupling a source to a load, compris-
ing a transmission line coupled to said source
and a transmission line coupled to said load, and
a pair of feeder lines connected together at their
ends so as to be in parallel relation connected
between said two transmission lines, resistors

connected between substantially “equipotential
points in said feeders, said resistors having such’
values as to eliminate or reduce voltage and cur-,

rent differences between said feeders due to un-
balanced eélectromotive forces, one of. said re-
sistors connecting said feeders together near
that transmission line which is coupled to said
source and another of said resistors connecting
said feeders together near the other transmission
line which is coupled to said load.

3. A radio or other high frequency feeder ar-
rangement wherein a plurality of high frequency
feeders in parallel feed energy from a high fre-
quency source to a load, characterized in that
the parallel feeders are coupled together between

“substantially equipotential points in the said

feeders by resistances, said resistances having
such values as to eliminate or reduce “loop” res-
onance effects caused by currents in said feeders
due to unbalanced electromotive forces, said
feeders being connected together through at least
two resistive paths, one connected between the
feeders at approximately one-quarter the work-

.ing wavelength from the source end and the other
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connected between the feeders at approximately
one-quarter the working wavelength from the
load end. ‘

4. A high frequency feeder arrangement cou-
pling a source of energy to a load, comprising a
coaxial transmission line coupled to said source
and a coaxial transmission line coupled to said
load, and a pair of coaxial feeders in parallel

_relation connected between said two transmission
- lines, there being at least two resistive paths

connected between the inner conductors of said
pair of coaxial feeders at different points of sub-
stantially equipotential therein, said paths having

~such values as to eliminate or reduce “loop” res-

onance effects caused by currents in said feeders
due to unbalanced electromotive forces, said
outer. conductors of said transmission lines and
feeders being grounded.

5. A high frequency feeder arrangement cou-
pling a source of energy to a load, comprising a
coaxial transmission line coupled to said source
and a coaxial transmission line coupled to said
load, and a pair of coaxial feeders in parallel
relation connected between said two transmission
lines, there being at least two resistive paths
connected between the inner conductors of said
pair of coaxial feeders at different points of sub-
stantially equipotential therein, one of said re-
sistive paths being connected between said feeders
at approximately one-quarter of the working
wavelength from the transmission line which is
connected to said source, the other of said resis-
tive paths being connected between said feeders
at approximately one-quarter of the working
wavelength from the transmission line which is
connected to said load.
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