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This invention relates to coaxial conductor

circuits, and more particularly to terminal.

fulanoements for such cirenits.
It has been proposed to use a multiple co:
5 axial conductor system of more than two
tubular conductors for the purpose of ob-
taining additional circuits. For example, it
a trlple conductor system were employed, the
middle and inner conductor might be used as
10 one circuit and the middle and outer con-
ductors as another. Athigh frequencies these
two derived circuits would be effectively sep-
. arate since the currents of one circuit would
flow on the inside of the middle conductor
15 and those of the other circuit on the outside
of the middle conductor. The chief difficulty
with such an arrangement is that of applying
the currents to the two circuits at the trans-
mitting end and taking them off at the receiv-
20 ing end in such o manner as to avoid objec-

tionable mutual interference.

The arrangement comprising the present
invention offers a solution of this difficulty.

This arranoement consists in tenmnatmfr.

25 cach circuit in a shielded compartment in
which the line currents are passed through

a double shielded transformer and then are

led through a shielded circuit to the termi-

nating ‘lppal“ltl]S which may be, for example,
30 1epmtor amplifier. Owing to the concen-

tric arrangement of the line conductors the

shielded containers are arranged one inside

the other. The double shlelded transformer

serves as & connecting link between the ap-
3 paratus circuits (quch as the amplifiers)
which are shielded with respect to one an-
other in the usual way and the line circuit
where the shield and the conductor arve the
same physmal structure.

The invention will now be more quV un-
derstoed from the following description,
when read in connection with the accompany-
ing drawing, Figure 1 of which is a schematic
circuit ar ranoement embodying the princi me%
of the in ventlon, and Figs. 2, 8, 4 and 5 of
which are cross- sectional views of the vari-
ous conductors and shielded compariments
used in connection with the system.

Tig. 1 illustrates an arrangement in which
a multlple concentric conductor system com-
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prising four conductors is employed in such
a manner as to obtain three distinet derived
circuits. In order to illustrate the principles
of the invention an arrangement is shown for
interposing three independent one-way re-
peaters between two sections of the concen-
tric conductor, each repeater corresponding
to one of the three der ived circuits. The con-
centric conductor arrangement comprises
four tubular conductors, A B, C and D, so
connected that conductors A and B constitute
one transmission circuit, conductors B and C
a second transmission circuit, and conductors
C and D a third transmission circuit.
conductor of a pair comprising an independ-
ent transmission circuit acts as a return for
the other conductor of the pair. The section
of concentric conductors A, B, C and D is
to be connected through three 1epeate15, one
for each circuit, to a similar section of
multiple concentric conductors comprising
conductors A%, B’, C’, and D’, these latter

conductors beln(r ‘dso arra nrred to constitute -

three inde pendent conductlng systems.

Each of the conductors B, C, and D is
terminated in a shielding compartment, these
compartments being shown at B, Cl, and D,
respectively, and bellw arranged one within
the other. Likewise each of the conductors
B’, €/, and D’ is terminated in a shielding
compfutment these compartments bemc
shown at B,", C,’, and D,”."

In order to connect the repeater CDR be-
tween the two sections of circuit comprising
conductors C—D and C'—D’; respectively,
the terminals of the input transformer of
the amplifier are connected, respectively, to
two cencentric conductors C; and D; which
are in turn connected to the shielding com-
partments C, and D,. ILikewise the termi-

nals of the cutput transformer of the repeater -

are connected te two concentric conductors
;" and D;” which are in turn connected to the
slneidmo compal tment C," and D,". By this
‘arrangement the circuit comprising conduc-
tors C and D is connected to the i inpué of the
repeater CDR through the shielding com-
partments C; and D1 and concentmc con-
ductors C; and D, the cireuit comprising con-
ductors C” and D’ being likewise connected
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to the output of the repeater through the
shielding elements C," and D, and through
the concentric conductors Gy’ and D;”. The
repeater CDR itself is shielded by means ofa
shielding compartment D, connected to the
conductors D, and Ds. If desired, the
stages of the amplifier may be shielded from
each other by the provision of shielding parti-
tions in the compartment D; as shown.

Since the repeater CDR must have its fila-
ment grounded to the surrounding shield Dy,
the outer conductors D and D’ and the corre-
sponding compartments D, and D,” will be
grounded. This of course does not produce
any effect on the currents flowing over the
several coneentric conductors A, B, C and D
as the electric field between conductors ©
and D, for example, and substantially the
entire magnetic field, due to the current flow
over said conductors, is confined within the
outer conductor D.

The repeater BCR, for interconnecting the
circuit comprising conductors B—C to the
circuit comprising the conductors B'—C/,
and the repeater ABR, for similarly connect-
ing the circuit comprising conductors A—B
to the cireuit comprising conductors A’—DB,
are likewise included in shielded compart-
ments C; and B, which will likewise be
grounded in order to provide a ground con-
nection for the filaments of the amplifier con-
tained within the shielding compartments of
the repeaters. The two concentric conductor
sections comprising conductors B and C,
and conductors B,” and C.” for connecling
the repater BCR to the circuit including con-
ductor sections B—C and B'—(’, respec-
tively, must pass into the proper shielding
compartments of the four-conductor system
through the outer compartments D, and D,
Likewise the concentric conductor sections
A,—B, and A,—By for connecting repeater
ABR to the circuit sections comprising con-
ductors A—B and A’—B’, respectively, must
also pass through the outer shielding com-
partments D, and D,”. These outer compart-
ments D, and D,” are grounded, and since
the conductors A, B, and C and likewise the
conductors A’, B’, and €’ are not at ground
potential, it is necessary to establish the con-
nections to the repeaters ABR and BCR by

~means of transformers.
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Accordingly the conductor system B—C is
assceiated with the conductor system B.—C.
through a transformer BCT, having its ter-
minals connected becween the shielding ele-
ments B, and C; and having its secondary
connected to the conductors B, and C,. The
transformer is thus included within a shield-
ing compartment to shield it from external
influence. The primary and secondary
windings of the transformer are likewise pro-
vided with separate shields for reducing the
effect of capacity between the windings. In

a similar manpner the. conductors B’ and

1,855,303

are associated with the conductors B,” and
C,’ through a transformer BCT,” having the
terminals of its primary winding connected
to the shielding compartments B,” and G,/
and having its secondary winding connected
to the conductors B, and C,/. The outer
conductors -C, and C,” while conductively
related to the shielding compartments D, and
D,” are insulated from the shielding com-
partments C, and C,’. : ,

A further complication in establishing the
connections to the repeater ABR arises from
the fact that the concentric conductors B
and By’ must in effect pass through all three
of the shielding compartments associated
with the main concentric conductor sections.
The outer compartment such as D, is ground-
ed, the next compartment C, is at a different
potential from ground, and the inner com-
partment B, is at still a different potential.
Therefore the circuit comprising conductors
A and B is connected through a transformer
ABT, whose primary winding has its termi-
nals connected to conductors A and B and
whose secondary winding has its terminals
connected to a short concentric conductor sec-
tion comprising conductors A, and B, ex-
tending through the inner compartment B,
and to the intermediate compartment C;.
The outer conductor B, is directly connected
to the shielding compartment C, but is in-
sulated from the inner shielding compart-
ment B;. The outer conductor of the con-

centric conductor section \,—B, is connected"

directly to the outer shielding compartment
D, and the two concentric conductor sections
A—B, and A.—B, are then interconnected

through a transformer ABT; having its pri-

mary winding connected to the conductors A,
and B. and its secondary winding connected
to the conductors A, and B;. This trans-
former by being included between the com-
partments C, and D, is shielded from external
influences and each of its windings is sepa-
rately shielded one from another to reduce
the effect of the capacity hetween windings.

Similarly the concentric conductor section
A/—B,’ is connected through a transfermer
ABT. to a short concentric conductor sys-
tem A,’—B,’ passing from the compartment
C," to the inner compartiment B, and insulat-
od from the latter. The concentric conduc-
tor section A.—B, is in turn connected

_through a transformer ABT." to the cirveuit

comprising concentric conductors A" and D'
The capacity between the windings of the
transformers ABT.” and ABT,’ is reduced by
the provision of shielding arrangements be-
tween the windings. :
Notwithstanding the fact that the individ-
ual repeaters of each of the three transmission
systems above described have their shielding
compartments gronnded and connected to-
gether, the above described arrangement en-

' ables the connections from the repeaters to be
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made to the transmission circuits which have
their potentials above ground without objec-
tionable mutual interference. Let us assume
that due-to signaling currents passing over
the circuit section comprising conductors C
and D a potential difference exists between
those two conductors. This produces a cor-
responding potential difference between the
shielding compartments C’ and D’ so that
current flows through the primary winding
of the input transformer of the repeater CDR
and the signal is passed through the repéater.
Conductors D, D,, D;, and Dy are at ground
potential and hence current flows to ground
through the primary winding of the input
transformer of the repeater CDR. If it were
not for the shielding arrangements above de-
scribed, current due to the potential of the
conductor C, would find an alternative path
to ground from the inner shielding compart-
ment C, through the capacity between the
windings of the transformer BCT, and thence
over the outer conductor C, to ground.
Since this current would pass through the
primary windings of the transformer BCT,,
a disturbing current would be induced in the
secondary winding of the.transformer which
would be transmitted to the repeater BCR
This is pre-
vented, however, due to the double shielding
arrangement between the windings of the
transformer BCT, which provides a path
to ground from the inner shielding conductor

- C, directly across the capacity between the
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two shields:of the windings of the trans-

former BCT, and thence to the conductor C,

without passing through the capacity be-
tween the windings of the transformer, the
capacities between the windings being in ef-
fect short-circuited by the two shielding ele-
ments. : ‘ '

The potential difference between the con-
ductors C and D might also cause a disturb-
ing effect upon the repeater ABR were it not
for the shielding arrangements already de-
scribed. This is due to the fact that a path
from- the conductor C; to ground would ex-
ist through the primary winding of the trans-
former BCT;, and thence through the capac-
ity between the windings of the transformer
ABT, to the outer conductor A,, and thence
through the capacity between the windings
of the transformer ABT, to the grounded
conductor B;. The current flowing through
the primary of the transformer ABT, would

induce a current in the secondary winding of

- said transformer which would be transmit-
. ted through the transformer ABT, to the

60

repeater ABR. The effect upon the trans-
formers ABT. and ABT; is prevented by the
double shielding between the windings of

- said transformers which causes the disturb-

€5

ing current to pass to ground through the
capacities between the shielding elements of
the transformers without passing through

S%

the capacity between the windings of the
transformers. This would still leave a cur-
rent flowing through the primary of the
transformer BCT, which would cause a dis-
turbance in the repeater BCR but this is pre-
vented by reason of the fact that both con-
ductors C, and B, are at the same potential
with respect to a potential difference between
C, and D, due to the connection from the con-
ductors €, through the outer conductor B,
of the concentric section A.,—B, and thence
through the capacity between the two shields
of the windings of the transformer ABT. to
the left-hand terminal of the transformer
BCT,. This connection prevents any poten-
tial difference existing across the terminals
of the primary of the transformer BCT, due
to a potential difference between the con-
ductors C; and D,.

Let us now consider the cass of a signaling
potential difference between the conductors
B and C. Such a differénce in potential
would cause a current to flow froni the con-
ductor C, through the primary winding of
the transformer BCT, to the conductor B,,
thercby inducing a current in the sefondary
winding of the transformer BCT, which is
transmitted over the concentric conductor
section B,—C,, to the repeater BCR. The
corresponding signal will therefore be trans-
mitted through the repeater. Due to the po-
tential difference between conductors I3, and
C, a path to ground exists from the conductor
C, through the capacity of the double shield-
ing arrangement of the transformer BCT,
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and over the outer conductor C,. A disturb-

ing current which might be expected to reach
ground from the conductor C, over the inner
conductor C; and through the primary of
the input transformer of the repeater CDR
and thence over the outer conductor D, to
ground, does not exist due to the fact that
both terminals of the input transformer of
the repeater ODR are at ground potential
with respect to a potential difference betieen
conductors B, and C, by reason of the direct
connection from the lower terminal of the
input winding of the repeater over conductor
D;, over conductor D, conductor C,, capacity
between the shields of the transformers
BCT,, and thence over conductor C; to the
upper terminal of the input transformer of
the repeater CDR.

The potential difference between the con-
ductors B, and C, might also be expected to
produce a disturbance in the repeater ABR
due to the path to ground from the conductor
B, through the capacity between the wind-
ings of the transformer ABT, over the con-
ductor B. and through the capacity between
the windings of the transformer ABT, and
thence over outer conductor B; to ground.
The current flowing over this path would
produce disturbing impulses in the secondary
windings of the transformers ABT, and

108

110

112

iee

153

—
[
>



10

15

4

ABT, were it not for the double shielding
arrangements provided between the windings
of each transformer which in effect short-
cireuit the capacities between the windings
of the two transformers so that enrrent passes
to ground from the conductor B., through
the capacity between the shields of the trans-
former ABT,, over the conductor ., and
through the capacity between the shields of
the transformer ABT,, and thence to ground
over the conductor B, without producing a
disturbng effect in the secondary windings
of the two transformers.

Tinally, let us suppose that a signaling
potential difference exists between the con-

ductors A and B causing current to flow
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through the primary winding of the trans-
former ABT,, so that the signal will be trans-
mitted through the transformer ABT:, over
the’ conductors A, and B,, and through the
transformer ABT,, and thence over the con-
ductors A, and B; to the repeater ABR. A
path to ground now exists from the condue-
tor B; through the capacity between the
double shiclding arrangement of the trans-
former ABT., over the conductor B., through
the capacity of the double shielding arrange-
ment of the transformer ABT;, and over the
outer conductor B, to ground. An alterna-
tive path to ground might be expected to

<ist from the conducior B through the pri-
mary of the transformer BCT,, through the
inner conductor Cs, and through the primary

winding of the input transformer of the re-.

peater CDR, and thence over the conductor
D, to ground. Current flowing in this path
would produce a disturbing impulse in both
repeaters BCR and CDR. “Such disturbing
current does not flow, however, due to the
fact that both terminals of the primary of
{he transformer BCT, are at the same poten-
tial with respect to.a potential difference be-
tween conductors A and B due to the connec-
tion from the right-hand terminal of the pri-
mary winding of the transformer BCT, over

. the condnctor Gy, over the outer condetor B,

60
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and through the capacity between the double
shielded arrangement of the transformer
ABT, to the left-hand terminal of the trans-
former BCT.. Likewise both terminals of
the input transformer of the repeater CDR
are at the same potential due to the connce-
tion from the lower terminal over the conduc-
tor D, thence over conductor D,, outer con-
duetor C,, and the capacity between the
shielding ‘arrangement of the transformer
BCT,, and thence over the conductor C; to
the upper terminal of the input winding of
the transformer ot the repeater CDR. Con-
sequently, no disturbing influence results in
cither of the repeaters BCR and CDR due
to a potential difference across the conductors
AandB. .

Tt will be obvious that the general prin-
ciples herein disclosed may be embodied in

1,855,303

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 a multiple concentric conductor sys-
tem of which the conductors ave connected to
form a plurality of independent transmission
civenifs, a separate translating device for
each circuit, and means to associate each
translating device with a corresponding
transmission cireuit, said means comprising
a pinrality of shielded compartments one
vithin the other, there being one shiclded
compartmernt connected ‘to cach concentric
conductor except the inner conductor, shield-
ol connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded con-
nections from the translating deviee of an-
other circuit passing through the outer com-
partment to an inner eompartment, and a
transformer within said last mentioned com-
partment for associating said last mentioned
shielded connections with the civeuit formed
Ly the concentric conductor connected to said
inner compartment and the concentric con-
ductor within said last mentioned conduetor.

9. Tn a multiple concentric conductor sys-
tem of which the conductors are connected to
form a plurality of independent transmis-
sion circuits, a separate translating device for
each circuit, and means to associate each
translating device with a corresponding
transimission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
od connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded con-
nections from the translating device of an-
other circuit passing through the outer com-
partment to an inner compartment and a
transformer within said last mentioned com-
partment for associating said last mentioned
shiclded conmections with the circuit formed
by the concentric conductor connected to said
inner compartment and the conecentric con-
ductor within said last mentioned conductor,
said transformer having double shielding
between its windings.

3. Tn a multiple concentric conductor sys-
tem of which the conductors are connected to
form a plurality of independent transmis-
sion circuifs, a separate translating device
for cach cireuit, ahd means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric

“conductor except the inner conductor, shield-

ed connections from the outer compartment
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and the next compartment in order to the
translating device of one -circuit, shielded
connectlons from the translating dev1ce of
another circuit passing through the outer
compartment to an inner compartment, a
transformer within said last mentioned com-
partment for associating said last mentioned
shielded connections with the circuit formed
bv the concentrie conductor connected to said
inner compartment and the concentric con-
ductor within said last mentioned conductor,
said transformer having double shielding be-

tween its windings, and means to shield each .

of said translating devices.

4. Ina multlple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sion ‘circuits, a separate translating device
for each circuit, and means to assoclate each
translating device with a corresponding
transmission cireuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded
connections from the translating device of
another circuit passing through the outer
compartment to an inner compar‘cment 4
transformer within said last mentioned com-
partment for associating said last mentioned
shielded connections with the circuit formed
by the concentric conductor connected to said
inner compartment and the concentric con-
ductor within said last mentioned conductor,
said transformer havine double shielding be-
tween its windines, and means to shield each
of said translating devices, said shielding
means being grounded

5. Tn a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sion circuits. ‘a separate translating device
for each circuit. and means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded
connections from a second translating device
extending through the outer comp‘tr‘tment
and the next compartment in order to the in-
terior of said next compartment. and a trans-
former . within said next compartment for
acsociating said shielded connections with

_the circuit comprising the conductor con-

63

nected to said next compartment and the

‘succeeding inner conductor.

6. In a multiple concentric conductor sys-

%n@

tem of which the conductors are connected
to form a plurality of independent transmis-
sion circuits, a separate translating device
for each circuit, and means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating dev1ce of one circuit, shielded
connections from a second translatmg de-
vice extending through the outer compart-
ment and the next compartment in order to
the interior of said next compartment, and a
transformer within said next compartment
for associating said shielded connections with
the circuit comprising the conductor con-
nected to said next compartment and the suc-
ceeding inner conductor, said transformer
having double shielding between its wind-
ings.

7. In a multiple concentric conductor sys-
tem of which the conductors are connected to
form a plurality of independent transmis-
sion circuits, a separate translating device
for each circuit, and means to associated each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in.order to the

translating device of one circuit, shielded.

connections from a second translating de-
vice extending through the outer compart-
ment and the next compartment in order to
the interior of said next. compartment, a
tmnsformer within said next compartment
for associating said shielded connections with
the circuit comprising the conductor con-
nected to said next compartment and the suc-
ceeding inner conductor, said transformer
havmo double shielding between its wind-
ings, and means to shield each of said trans-
lating devices.

8. In a multiple concentric conductor sys-
tem ot which the conductors are connected to
form a plurality of independent transmission
circuits, a separate translating device for each
circuit, and means to associate each translat-
ing device with a corresponding transmission
circuit, said means comprising a plurality of
shielded compartments one within the other,
there being one shielded compartment con-
nected to each concentric conductor except the
inner conductor,
the outer compartment and the next compart-
ment in order to the translating device of one
circuit, shielded connections from a second
tmnslatlno device extendmg through the out-

shielded connections from
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er compartment and the next compartment
in order to the interior of said next compart-
ment, a transformer within said next com-
partment for associating said shielded con-
nections with the circuit comprising the con-
ductor connected to said next compartment
and the succeeding inner conductor, said
transformer having double shielding between
its windings, and means to shield each of said
translating devices, said shielding means be-
ing grounded. :

9. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sion circuits, a separate translating device
for each circuit, and means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments onc
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded con-
nections from a second translating device ex-
tending through the outer compartment and
the next compartment in order to the interior
of said second compartment, a transformer
within said next compartment for associating
said shielded connections with the cireuit
comprising the conductors connected to said
next compartment and the succeeding inner
conductor, shielded connections from a third
translating device extending through the
compartments in order to the innermost com-
partment, and a transformer within the in-
nermost compartment for associating said
last mentioned shielded connections with the
circuit formed by the concentric conductor
connected to said innermost compartment and
the extreme innermost conductor.

10. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent trans-
mission circuits, a separate translating de-
vice for each circuit, and means to associate
each translating device with a correspond-
ing transmission circuit, said means com-
prising a plurality of shielded compartments
one within the other, there being one shield-
ed compartment connected to each concentrie
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating deviee of one circuit, shielded
conmnections from a second translating device
extending through the outer compartment
and the next compartment in order to the in-
terior of said second compartment, a trans-
former within said next compartment for as-
sociating said shielded connections with the
cireuit comprising the conductors connected
to said next compartment and the succeeding
inner conductor, shielded connections from

1,855,303

a third translating device extended through
the compartments in order to the mnnermost
compartment, and a transformer within the
innermost compartment for associating said

last mentioned shielded connections with the.

cireuit formed by the concentric conductor
connected to said innmermost compartment
and the extreme innermost conductor, said
transformers having double shielding be-
tween their windings.

11. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent trans-
mission circuits, a separate translating de-
vice for each circuit, and means to associate
each translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within thé other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating device of one circuit, shielded
connections from a second translating device
extending through the outer compartment
and the next compartment in order to the
interior of said second compartment, a trans-
former within said next compartment for as-
sociating said shielded connections with the
cireuit comprising the conductors connected
to said next compartment and the succeed-
ing inner conductor, shielded connections
from a third translating device extending
through the compartments in order to the
innerniost compartment, a transformer with-

in the innermost compartment for associat-

ing said last mentioned shielded connections
with the circuit formed by the concentric
conductor connected to said innermost com-
partment and the extreme innermost conduc-
tor, said transformers having double shield-
ing between their windings, and means to
shield each of said translating devices.

12. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sion circuits, a separate translating device
for each cireuit, and means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other, there being one shielded
compartment connected to each concentric
conductor except the inner conductor, shield-
ed connections from the outer compartment
and the next compartment in order to the
translating device of one cireuit, shielded con-
nections from a second translating device ex-
tending through the outer compartment and
the next compartment in order to the in-
terior of said second compartment, a trans-
former within said next compartment for as-
ocinting said shielded connections with the

circuit comprising the conductors connected
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to said next compartment and the succeeding
inner conductor, shielded connections from a
third translating device extending through
the compartiments in order to the innermost
compartment, a transformer within the in-
nermost compartment for associating said
last mentioned shielded connections with the

-circuit formed by the concentric conductor
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connected to said innermost compartment
and the extreme innermost conductor, said
transformers having double shielding be-
tween their windings, and means to shield
each of said translating deviceés, said shield-
ing means being rounded.

18. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sion circnits, a separate translating device
for each circuit, and means to associate each
translating device with a corresponding

transmission circuit, said means comprising

a plurality of shielded compartments one
within the other and individually connected
to certain of gald concentric conductors,
shielded connections leading from the com-
partments to said translating devices, and
transformers within said compartments for
associating said shielded connections jvith
the concentric conductors comprising each
transmission circuit. ‘

14. In a multiple concentric conductor sys-
tem of which the conductors are connected to
form a plurality of independent transmission
cirenits, a separate translating device for
each circuit, and means to asscciate each
tranglating device with a corresponding
transmission circuit, said means comprising
a plurality .of shielded compartments one
within the other and individually connected
to certain of said concentric conductors,
shielded connections leading from the com-
partments to said translating devices, anil
transformers within said compartments for
associating said shielded connections with
the concentric conducters comprising ench
transmission circuit, said transformers hav-
ing double shielding between their windings.

15. In a multiple concentric conductor sys-
tem of which the conductors ave connected to
form a plurality of independent transmission
circuits, a separate translating device for
each circuit, and means to associate each
translating, device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other and individually. connected
to certain of said concentric conductors,
shielded connections leading from the com-
partments to said translating devices, trans-
formers within eaid compartments for asso-
ciating said shielded connections with the
concentric conductors comprising cach trans-
mission cireuit, said transformers having
double shielding between their windings, and

means to shield each of said translating de-
vices,

16. In a multiple concentric conductor sys-
tem of which the conductors are connected
to form a plurality of independent transmis-
sien cirvenits, a separate translating device
for each cireuit, and means to associate each
translating device with a corresponding
transmission circuit, said means comprising
a plurality of shielded compartments one
within the other and individually connected
to certain of said concentric conductors,
shielded conuections leading from the com-
partments to «ald translating devices, trans-
formers within sald compartments for asso-
clating said shielded connections with the
concentric conductors comprising each trans-
mission circuit, said fransformers having
double shielding between their windings, and
means to shield each of said translating de-
vices, said shielding means being grounded.

17. A system comprising two coaxial con-
ductor cirveuits whose conductors are at dif-
ferent potentials with respect to ground, and
means to connect said circuits in tandem,
said means including a double shielded trans-
former.

18. A gystem of transmission circuits de-
vived from a plurality of conductors ar-
ranged concentrically, certain of said con-
ductors being used jointly in two different
transmission circuits, a second system of
transmission circuits wherein each transmis-
sion circuit is derived from two separate con-
centric conductors, connections for joining
together corresponding cirvcuits of the two
systems, and means for avoiding inter-circuit
interference interposed in said connections.

19. A system of transmission circuits de-
rived from a plurality of conductors arranged
concentrically, certain of said conductors be-
ing used jointly in two different transmis-
sion circuits, a second system of transmission
circuits in which each transmission circuit
consists of two conductors arranged concen-
trically, each conductor being used in only
one transmission circuit, and connections for
joining together corresponding circuits of the
two systems, said connections being such as
to preserve the shielding which is provided
by the concentric conductor transmission sys-
tems. - :

20. A system of transmission. circuits de-
rived from a plurality of conductors arranged
concentrically, certain of said conductors be-
ing used jointly in two different transmission
circuits, a second system of transmission cir-
cuits in which each transmission circuit con-
sists of two conduictors arranged concentrical-
ly, each conductor being used in only one
transmission cireuit, and connections for join-
ing together corresponding circuit of the
two systems, said connections including
shielding compartments whose walls have
thickness comparable with the thickness of
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the walls of the concentric conductors to
which the shielding compartments are con-
nected.

21. A system of transmission circuits de-
rived from a plurality of conductors ar-

ranged concentrically, certain of -said con-

ductors being used jointly in twe different
transmission circuits, a second system of
transmission circuits in which each transmis-
sion circuit consists of two conductors ar-
ranged concentrically, each conductor being

~used in only one transmission circuit, and
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connections for joining together correspond-
ing circuits of the two systems, said connec-
tions including means to shield the circuits
{rom interference due to external causes.

22. A system of transmission circuits de-
rived from a plurality of conductors ar-
ranged concentrically, certain of said con-
ductors being used jointly in two different
transmission ecircuits, a second system of
transmission circuits in which each transmis-
sion circuit consists of two conductors ar-
ranged concentrically, each conductor being
used in only one transmission circuit, and con-
nections for joining together corresponding
circuits of the two systems, said connections
being such as to preserve the shielding which
is provided by the concentric conductor trans-
mission systems, and means for amplifying
the signal energy in said second system of
transmission circuits.

93. A system of transmission circuits de-
rived from a plurality of conductors ar-
ranged concentrically, certain of said con-
ductors heing used jointly in two different
transmission circuits, a second system of
transmission ¢ircunits in which each transmis-
sion circuit consists of two conductors ar-
ranged concentrically, each conductor being
used in only one transmission circuit, and
connections for jeining together correspond-
ing circuits of the two svstems, said connec-
tions including shielding compartments
whose walls have thickness comparable with
the thickness of the walls of the concentric
conductors to which the shielding comparé-
ments are connected, and means for amplify-
ing the signal energy in said second system
of transmission circuits.

24. A system of transmission circuits de-
rived from a plurality of conductors ar-
ranged concentrically, certain of said con-
ductors being used jointly in two different

transmission circuifs, & second system of

trafsmission circuits in which each transmis-

sion circuit consists of two conductors ar-

rangedl concentrically, each conductor being

uged in only one transmission circuit, and

connections for joining together correspond-
ing circuits of the two systems, said connec-
tions including means to shield the circuits
froin interference due to external causes, and
means for amplifying the signal energy in
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said second system of transmission circuits.
In testimony whereof, I have signed my
name to this specification this 8th day of May,

1930.
RALPH G. McCURDY.
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