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TELESCOPING DIPOLE ANTENNA

Woodrew P. Kirby, Hicksville, Ohio, and James E.
Meyers, Fort Wayne, Ind., assignors to The Magnavex
Compary, Fort Wayne, Ind., a corporation

" Application August 12, 1957, Serial No. 677,603
11 Claims. (Cl. 343—901)

This invention relates generally to extensible antennas
for communication equipment and in particular to tele-
scoping extensible dipole antennas.

- For use with communication equipment, particularly
that of the mobile type, it has become conventional to

provide antennas capable of being stored in, or folded:

into, a housing having a length which is considerably
smaller than the extended length of the antenna. Ob-
vious difficulties are encountered in providing antennas
of this type which utilize articulated, or folded, sections
and which may be power actuated into extended position.
The required relatively small dimension of the storage
housing and the provision of a reliable and practical
extension actuating means limit the number of sections
which can be used in an antenna having telescoping sec-
tions.

The present invention provides an extensible dipole
antenna which, by telescope elements with an articulated
element, can be stored in a housing whose length is
approximately one-quarter of the extended length of the

antenna and in which the extension actuating means may

be power operated.

A further object of the present invention is to pro-
vide a telescoping antenna in which the telescoping mem-
bers and an elongated member, or rod, are stored in
side-by-side relation within a housing, the rod and one
of the telescoping members being joined at their adjacent
ends by a stressed resilient member to provide an articu-
lated joint between the rod and the telescoping member.

A further object of the present invention is to provide
an antenna of the type referred to above in which the
member forming the articulated joint between two of
the antenna sections snaps the sections into end-opposed,
linear relation as they are freed of the housing.

A further object of the present invention is to provide
an antenna of the type referred to above in which one
of the antenna sections carries a sleeve which, as the
antenna is extended, is positioned so as to make rigid
the articulated joint between the antenna sections.

A further object of the present invention is to provide
an extensible antenna of the type referred to above in
which the antenna lead cable extends centrally through
the telescoping antenna sections.

A further object of the present invention is to provide

- an extensible antenna of the type referred to above which

is actuated to extended position by means of a draw-cord
accessible from the exterior of the antenna housing, and
particularly lending itself for use with remotely actaated
power operating means.

These and other objects will become apparent as the
descripticn proceeds with reference to the accompanying
drawings, in which: ‘

Fig. 1 represents a side, sectional view of an antenna
embodying the present invention, the antenna being
shown in extended position;

Fig. 2 represents a top plan view of the antenna in
stored position; '
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Fig. 3 is a sectional view taken generally along the
line 3—3 of Fig. 2; and

Fig. 4 is a sectional view of the antenna taken gener-
ally along the line 4—4 of Fig. 2.

Referring initially to Figs. 2, 3 and 4, there is shown at
10 an elongated tubular housing having a closure mem-
ber 11 at its outer end. At the end opposite the closure
member, the housing carries an internal annular shoulder
12 which acts as a stop for a header member 13 slid-
ably received within the housing. An outer tube 14,
formed of suitable electrical insulating material, is car-
ried by the header and extends beyond the housing
through an appropriately sized opening in the closure
member 11. It will be formed integrally, the operational
requirement being that the tube 14 be formed of elec-
trical insulating material.

Adjacent to its inner end, the tube 14 is provided with
an annular internal shoulder 16 which serves to seat the
enlarged or flanged end 17 of an inner tube 18 nested, or
telescoped, within the outer tube. The tube 18 extends
slidably through an approximately sized opening in the
closed outer end 19 of the tube 14. A coupling member
21, having reduced end sections, and formed of suitable
electrical insulating material, extends for a portion of its
length within the outer end of the tube 18 and is rigidly
secured thereto. The other reduced end of the coupling
member accommodates and secures the convolutions of
the tightly wound tension spring 22 which, as may be
seen in Fig. 3, is stressed into a U-shape and received
upon the reduced end of a second coupling. member 23.
The coupling member 23 is similar in configuration to
the member 21, but is formed, however, of electrically
conductive material. The opposite reduced end of the
member 23 is received within the central bore of a rod
24 and rigidly secured therein. The rod extends through
the housing and is slidably received at its tip, within an
opening 26 in the header member 13. A sleeve 27,
formed of suitable insulating material, surrounds the
upper-section of the rod 24 and slidably extends through
an appropriately sized opening in the housing closure
member 11. A transverse pin 28, extending through the
rod 24, serves to seat a compression spring 29 which
extends between the pin and a shoulder formed by an
internal flange 31 on the sleeve 27. As shown in Fig. 3,
with the antenna in stored position, the sleeve will thus
be urged outwardly on the rod, its position being estab-
lished by engagement with the coils of the tension
spring 22.

From the foregoing it will be evident that the tele-
scoped tubes 14 and 18 are accommodated within the
housing in side-by-side relatien to the rod 24, with a
stressed resilient member, formed by the spring 22, pro-
viding an articulated joint between the rod and - the
tube 18. : o ‘

The means for actuating the antenna to extended po-
sition comprises a flexible draw-cord 32 which is suitably
The
cord is brought out through an appropriate opéning 34
in the closed end 19 of the outer tube and re-enters the
housing through an opening 36 in the housing closure
member $1. The cord is further threaded or looped
through spaced openings 37 in the header member and
returns to the exterior of the housing through an opening
38 in the closure member 11. The cord may be wound
or reeled by any suitable means, such as a moter-driven’
spool shown schematically at 39 (Fig. 1).

The antenna lead cable 41 enters the housing through
an opening 42 in the closure member, extends through
an opening in the member 13, and is accommodated
within the central bore of the tube 18. As may best be.
seen in Fig. 3, the coupling member 21 has a central
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opening therethrough accommodating the antenna lead
cable which further extends through the spring 22 and
is electrically connected, by soldering or other suitable
means, to the coupling member 23. It will be under-
stood that the lead cable is conventionally formed of
insulated coaxial conductors, with the inner conductor
being connected to coupling member 23 and the outer
conductor being connected .as at 43 (Fig. 1) to the tube
18. The tube 18 and the rod 24 thus form the two
insulated sections of the dipole anmtenna structure.

In operation, with the antenna sections in stored po-
sition as shown in Fig. 4, upon clockwise rotation of
the spool, the cord 32 will initially draw the header
member 13 and tube 18 through the housing, thereby ex-
tending or unsheathing the nested tubes from the hous-
ing. This movement of the member 13 will continue
until it engages the inner face of the housing closure
member 11, and during such movement the rod 24 will
also be withdrawn from the housing, its tip, however, re-
maining within the housing holding the rod in folded
position. Further rotation of the spool 39 will there-
after extend, or unsheath, the tube 18 from the tube
14. During the initial portion of this movement the rod
24 will be freed completely from the housing and the
tension spring will thereupon snap the rod into upright
position above the tube 18, indicated in Fig. 1. As the
rod and tube assume a linear relation, the sleeve 27 will
be moved by the spring 29 into a position spanning the
gap between the opposed ends of the rod and tube and
enclosing the spring 22, its position being established
by engagement of the flange 31 with the central enlarged
portion of the coupling member 23. As will be evident
from Fig. 1, the straightening of the spring 22 and the
subsequent enclosure thereof by the sleeve 27 serves to
make rigid, or lock, the joint between the rod and the
tube as the rod is freed from the housing.

While the invention has been disclosed and described
in some detail in the drawings and foregoing description,
they are to be considered as illustrative and not restrictive
in character, as other modifications may readily suggest
themselves to persons skilled in this art and within the
broad scope of the- invention, reference being had to
the appended claims.

The features and advantages herein referred to may be
retained in modified forms of the present invention.
The scope of the invention is therefore to be limited only
by the appended claims.

The invention claimed is:

1. A telescoping dipole antenna adapted to be actuated
to extended position comprising an elongated storage
housing accommodating in nested relation an outer first
tube and an inner second tube, cooperating stop means
carried by the outer end of the first tube and the inner
end of the second tube to prevent complete withdrawal
of the second tube from said first tube, a header mem-
ber carried by the inner end of the first tube cooperating
with the housing to prevent complete withdrawal of the
first tube therefrom, an elongated member accommodated
within said housing in side-by-side relation to said tubes,
connecting means comprising a stressed resilient mem-
ber joining the adjacent ends of said second tube and
said elongated member adapted to snap the tube and
member into end-opposed relation upon freeing of the
elongated member from said housing, a locking siesve
carried by said elongated member adjacent said connect-
ing means, a spring extending between said sleeve and
said elongated member for urging the sleeve into a po-
sition spanning said connecting means when said tube
and said member assume end-opposed relation, means
for extending the antenna comprising a flexible cable
attached to the inner end of said second tube and extend-
ing therethrough to provide a re-entrant cable section
within said housing having a looped attachment to said
header, and means for winding said cable to thereby
initially withdraw the nested tubes from said housing,
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thereafter withdrawing the second tube from said first tube
and freeing said elongated member from said housing.
2. A telescoping dipole antenna adapted to be actuated
to extended position comprising an elongated storage
housing accommodating in nested relation an outer first
tube and an inner second tube, a rod accommodated
within said housing in side-by-side relation to said tubes,
connecting means comprising a stressed resilient mem-
ber joining the adjacent ends of said second tube and
said rod adapted to snap the tube and rod into end-
oppesed relation upon freeing of the rod from said hous-
ing, a locking sleeve carried by said rod adjacent said
connscting mieans, a spring extending between said sleeve
and said rod for urging the sleeve into a position span-
ning said connecting means when said tube and said rod
assume end-opposed relation, means for extending the
antenna comprising a flexible cable attached to the inner
end of said second tube and extending therethrough to
provide a re-entrant cable section within said housing
having a looped attachment to the inner end of said first
tube, and .power means for winding said cable to thereby
initially withdraw the nested tubes from said housing,
thereafter withdrawing the second tube from said first

tube and freeing said elongated member from said.

housing. .

3. A telescoping dipole antenna adapted to be actuated
to extended position comprising an elongated storage
housing accommodating in nested relation an outer first
tube and an inner second tube, an elongated member ac-
commodated within said housing in side-by-side relation
to said tubes, connecting means comprising a stressed re-
silient member joining the adjacent ends of said second
tube and said elongated member adapted to snap the tube
and member into end-opposed relation upon freeing of
the elongated member from said housing, a locking sleeve
carried by said elongated member adjacent said connect-
ing means, and biasing means urging the sleeve into a
position spanning said connecting means when said tube
and said member assume end-opposed relation.

4. A telescoping dipole antenna adapted to be actuated
to extended position comprising an elongated storage
housing accommodating in nested relation an outer first
tube and an inner second tube, an elongated member ac-
commodated within said housing in side-by-side relation
to said tubes, connecting means comprising a stressed re-
silient member joining the adjacent ends of said second
tube and said elongated member adapted to snap the tube
and member into end-opposed relation upon freeing of the
elongated member from said housing, a locking element
carried by said elongated member adjacent said connect-
ing means, and biasing means urging the sleeve into lock-
ing relation with said connecting means when said tube
and said member assume end-opposed relation.

3. A telescoping dipole antenna comprising an elon-
gated housing accommodating in extensible nested rela-
tion an cuter tube formed of insulating material and an
inner tube formed of conductive material, a conductive
rod accommodated within said housing in side-by-side
relation to said tubes and generally coextensive therewith,
an electrically insulating articulated joint between the
outer adjacent ends of said inner tube and said rod in-
cluding a siressed resilient member extending between
said adjacent ends and adapted to snap the tube and rod
into end-opposed relation upon freeing of the rod from
said heusing, a sleeve formed of insulating material and
carried by said rod, biasing means urging said sleeve into
enclosing relation with said resilient member when said
tube and said member assume end-opposed relation, an-
tenna extending means comprising a draw-cord having
connection with the inner ends of said tubes whereby
drawing said cord initially extends said tubes and red
from said housing and subsequently extends the inner tube
from the outer tube freeing the rod from the housing, and
an antenna lead cable extending through said inner tube




5

having insulated conductors electrically connected to said
inner tube and said rod.

6. A telescoping dipole antenna comprising an elon-
gated housing accommodating in extensible nested rela-
tion an outer tube formed of insulating material and an
inner tube formed of conductive material, a conductive
rod accommodated within said housing in side-by-side re-
lation to said tubes and generally coextensive therewith,
an electrically insulating articulated joint between the
outer adjacent ends of said inner tube and said rod includ-
ing a stressed resilient member extending between said
adjacent ends and adapted to snap the tube and rod into
end-cpposing relation upon freeing of the rod from said
housing, a locking element formed of insulating material
and carried by said rod, biasing means urging said cle-
ment into locking relation with said resilient member
when said tube and said member assume end-opposed re-
lation, antenna extending means adapted to extend said
tubes and rod from said housing and subsequently extend
the inner tube from the outer tube freeing the rod from
the housing, and an antenna lead cable extending through
said inner tube having insulated conductors electrically
connected to said inner tube and said rod.

7. A telescoping dipole antenna comprising an elon-
gated housing accommodating in extensible nested rela-
tion an outer tube formed of insulating material and an
inner tube formed of conductive material, a conductive
rod accommodated within said housing in side-by-side re-
lation to said tubes and generally coextensive therewith,
an electrically insulating articulated joint between the
outer adjacent ends of said inner tube and said rod -
cluding a stressed resilient member extending between
said adjacent ends and adapted to snap the tube and rod
into end-opposed relation upon freeing of the rod from
said housing, a sleeve formed of insulating material and
carried by said rod, biasing means urging said sleeve into
enclosing relation with said resilient member when said
tube and said member assume end-opposed relation, and
power operated means for withdrawing said tubes and
freeing said rod from the housing.

8. A multi-section dipole antenna extensible from a
housing, said antenna including two nested tubes and a
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rod accommodated side-by-side within the housing, an
articulated joint between the adjacent ends of the inner
one of said tubes and said rod, said joint being biased to
position said rod and said inner tube in end-opposed re-
lation upon freeing of the rod from said housing, and
means accessible exteriorly of said housing for sequential-
ly extending said tubes and said rod from one end of the
housing and then extending said tubes relative to each
other and freeing said rod from the housing.

9. A multi-section dipole antenna extensible from a
housing, said antenna including two nested tubes and a
rod accommodated side-by-side within the housing, an
articulated joint between the adjacent ends of the inner
one of said tubes and said rod, said joint being biased to
position said rod and said inner tube in end-opposed
relation upon freeing of the rod from said housing, a
locking element operable to lock said joint upon assump-
tion of said end-opposed relation, and means accessible
exteriorly of said housing for sequentially extending said
tubes and said rod from one end of the housing and then
extending said tubes relative to each other and freeing
said rod from the housing.

10. A multi-section dipole antenna extensible from a
housing, said antenna including two nested tubes and a
rod accommodated side-by-side within the housing, an
articulated joint between the adjacent ends of the inner
one of said tubes and said rod, said joint being biased to

position said rod and said inner tube in end-opposed re-

lation upon freeing of the rod from said housing, and
a locking element operable to lock said joint upon assump-
tion of said end-opposed relation.

11. A multi-section dipole antenna extensible from a
housing, said antenna including two nested tubes and a
rod accommodated side-by-side within the housing, an
articulated joint between the adjacent ends of the inner
one of said tubes and said rod, said joint being biased to
position said rod and said inner tube in end-opposed re-
lation upon freeing of the rod from said housing, and
means for extending said tubes and freeing said rod from
said housing.

No references cited.



