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This invention relates to .an antehna-and par-
ticularly to an antenna of the dipole -type espe-
cially adapted to be used with a small portable
radio transmitter and/or receiver used for trans-
mission and/or reception of horizentally polarized
radio waves. - _

An object of the invention is to provide an
antenna- for a small portable radio transmitter
and/or receiver and which antenna can be
quickly attached in operative relationship to the
transmitter and/or receiver :and. includes mov-
able -antenna- arms which can be moved to.an
extended operative position when the antenns is
attached or can be moved to a compact, non-
extended, non-operative position when ‘desired
and in such latter position .are located closely
together so that the antenna is of relatively small
siZe and configuration and.can be easily and con-~
veniéntly packed in a container or moved from
place to place.

A further object is ‘to provide an -antenna as
referred to in the last named object and which
is .so constructed that the arms of the antenna
when moved thereto will be maintained. in their
exterided operative position or iny their non-ex-
tended, non-operative position.

A furthey object is to provide #n-antennsa: as.

referred torin the previous objects and wherein
the anténns afms are pivoted and spring means
is provided to maintain said-arms in either their
extended operative position or in their non-ex-
tended non-operative position as the case may be.

A still further ebjéct is to provide an antenna
as specified in the previous objects and which is
50 comstructed that the supporting elements for
the -antenna arms are compaet, while said
antenna arms when in non-extended non-oep-
erative position extend parallel and-closely ad-
jacent to said supporting elements, wherefore the
whole antenna. structure is compact and can bé
readily and easily transported from place to placé
and when required can be quickly connected to
the transmitter and/or receiver and its arfis ex-
tended to operative position.

Another object of the invention in oné of its
aspects is to provide an antenns such &s has
been. previously referred to and wherein the
spring means for holding the anteiiiia arms ex=
tended or non-extended also functions as the
transmission or lead-in liné from the. gnténiig
arms.

Another object of the inveéntion in another of
its aspects is to provide an antenna of the type
reférred to and wherein the supporting élements
for the movable antenns arms funetion &g the
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9
transmission of 16dd-in lifie from thé anterng
arms to the fransmitter and/or receiver, '

A further and general object is to provide an
antenna of the charactér réfeired fo which is
simple in construetion, may be écohomically and
readily manufactured and is partietlarly adapted
for its.intended use with a portable radio frans-
mitter and/or receiver.

Purther and additional .objects .and advan-
tages not hereinbefore referred to will become ap-
parent hereinafter during the detailed descrip-
tion of several embodiments of the invention
whieh is to follow.

Referring to the accompanying drawings,

JFig, 1.is a perspective view showing one form
of antenna embodying the invention, with the
antenna, applied in operative position to a small
portable radio transmitter and/or receiver and
with the antenna arms extended. )

Fig. 2 is a view -on a larger scale than Fig. 1
and shews the antenna in longitudinal section
with certain parts irn elevation and with the
antenna separate from the tadio transmitter
and/or receiver,-one of the antenns armg being
shown: extended in. full lines and the other eXu
tended in det and dash lines and non-extended
it full lines:

- Fig. 3 is.a fragmentary plan view taken subs
stantially frons line 3—=3 of Fig, 2 lookinhg i the
direetion of the drrows.

Figs. 4 ‘and 5 are sectionial views taken, ré=
spéctively, on lities ‘44 and 5-+5 of Fig. 2 look=
ing in the directionof the arrows.

Fig. 6 is & longitudinal sectional view through
an antenng embodying the invention but différing
in: form: from the antenns of Figs. 1 to' 5 inélu-
sive; ‘the-antenna 6f Fig. 6 being shown mounted
in.- operative position on . radic transmitter
and/or receiver that is indicated by dot-and dash
lines.

Fig, 7134 top plan view of thé antenna shéwn
in Fig. '6- with orie 6f :the snterns, arms shown ii
extended. position: and the otlier” in non-extended
position.

Figs. 8 and 9 ape partial longitudingl.sectional
views taken, respeetively, on lines 8+=8 and 9-=§
of Fig. 7 looking in tHe direction of the arrows.

Fig. 10°is:a transverse seectional view taken on
liie 1010 of Fig. 6 looking in the direction of
the arrows, and

Fig. 1T 19 & view of ‘a-still - different form: -of
antenng enibodying the invention and is apartial
longitudifial sectional view and paitial elevational
view, with the anitéfing -afmy shown im non-ex-
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tended position by full lines and in extended po-
sition by dot and dash lines, and

Fig. 12 is a plan view of the antenna shown
in Fig. 11 and is taken from line i2—I12 of Fig.
11 looking in the direction of the arrows.

Referring first to the antenna shown in Figs.
1 to 5 inclusive, a portable radio transmitter
and/or receiver of the type referred to with
which the antenna may be used is indicated at
15. This transmitter and/or receiver may be of
any known small portable type provided it has
a fitting or socket to receive the plug pins of the
antenna. The antenna comprises. spaced pairs
of parallel strips 16 formed. of metal and with
the strips of each pair spaced apart in a trans-
verse direction to accommodate therebetween
elongated spring members later to be referred to.

The strips 18 have their outer longitudinal

[

10

edges outwardly flared as indicated at 17.. The )

outer or upper ends (as viewed in the drawings)
. of the strips 16 are interconnected by block 18
formed of insulating material which may be a
suitable plastic material. The block {8 exfends
between the strips 18 of each pair of strips and
is secured in position by any suitable means such
‘as the rivets 19. The opposite ends of the block
extend outwardly of the longitudinal edges of
the strips 16 and are shown.as curved while the
undcr side of the block adjacent its opposite ends
constitutes straight co-planular stop surfaces
{8a, the purpose of which will soon become ap-
parent. :

A pair of similar antenna arms 20 of suitable
length and shown, in this instance, as rectangular
in cross-section are provided at their inner ends
with short angular portions 21 bent from the
arms to extend substantially perp.ndicular to the
longitudinal axes of the arms. The short an-
gular portions 21 of the arms are located be-
tween the strips 16 of each pair of strips and
are pivotally connected to the strips by means of
rivets 22 or other suitable means that extend
through the strips 16 and the angular portions
21 and on which said portions and the arms 29
pivotally swing. ‘The -ant.nna . arms can be
swung about the pivots 22 to an extended opera-
tive position as indicated in one instance by full
lines and in another instance by dot and dash
lines in Fig. 2 and wherein the upper sides of the

arms are in engagement with the co-planular 5

stop surfaces 18a of the block 18 and thus the
arms are located in their maximum extended
position whzrein they are longitudinally aligned
and extend horizontally and substantially per-
pendicularly with respect to the strips 18.

“The antenna arms 20 can be swung on their
pivots from the extended position referred to into
a non-extended position wherein they are sub-
stantially parallel to the strips (6 and are lo-
cated between the strips 16 of each pair of strips
"with those portions of the arms adjacent their
free ends being substantially housed between the
strips and extending beyond or below the lower
ends of the strips as viewed in the drawings.
-The strips 16 adjacent their lower ends are
cut away on a curvature as indicated at 23 to
facilitate the grasping of the free ends of the
sntenna arms 20 when it is desired to swing the
arms from their non-extended toward their ex-
tended position. )

i The elongated spring elements previously re-
ferred to will now be described. These elements
are shown as located between the strips 16 of
each pair of strips and as extending beyond the
lower ends of the strips as viewed in Fig, 2. -Each
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spring element is secured in position  betweer
the strips 16 of each pair of strips and adjacent
the lower ends of the strips by means of rivets
24. The spring elements also are rigidly con-
nected with the strips of each pair of strips and
between the same by rivets 25 substantially
spaced from the rivets 24 and with the portions
of the spring elements between the rivets 24 and
25 bowed as indicated at 26, The spring ele-
ments beyond the rivets 25 have spring end por-
tions 21, the free ends of which portions 27 co-
operate with the short angular portions 21 of
the antennsa arms 20.

Referring to Fig. 2 and to the antenna arm
20 shown in its non-extended position by full
lines, it will be noted that the portion 27 of the
spring element bears against the free end of the
angular portion 24 of the antenna arm and ex-
erts a spring load or force thereon in a direction
such as to rock the arm on the pivot 22 toward
and to maintain it in its non-extended position
until moved therefrom by a force sufficient to
overcome the action of the spring portion 27.

Now by refcrence to the spring portion 27 that
is shown in engagement with the angular portion
2| of the extended antenna arm 2§ of Fig. 2,
it will be noted that the spring portion 27 con-~
tacts a side of the portion 2i and exerts a force

. or spring load thereon acting to rock the arm on

30

its pivot 22 toward and to maintain it in its ex-
tended position and against the stop surface (8a
of the block 18. In fact, in moving the antennsa
arm from its non-extended position to its ex-

_ t.nded position the portion 21 of the arm will

35

40

60

65

move in contact with and flex the spring.por-
tion 27 until the free end of the angular portion
2{ passes-out of contact therewith and the side
of the portion 21 contacts the spring. As the
antenna arm moves from non-extended position
toward extended position it reaches a point
where the spring portion 27 so acts on the por-
tion 21 of the antenna arm as to continue un-
der the force of the spring portion the upward
swinging or extended movement of the antenna
e|u'm until it abuts the surface 18a of the block

8. . . ) -

The pivots 22 for the antenna arms.are so lo-
catéed and the spring portions 27 are so arranged
and positioned with r.spect to the portions 2i
of the antenna arms 20 that the spring portions
27 act on the portions 21 in an off-center man-
ner such that the arms are maintained extended
or non-extended by spring tension.

The spring elements are shown.as substantially
rectangular in cross-section for the major por-
tion of their length. The spring elements below
the rivets 24 and where they extend beyond the
lower ends of the strips 16 have outwardly bowed
portions 28 which terminate in straight rounded
pin portions 29. The pin portions 29 extend
through and are secured in an insulating- block
or disk 38 formed of suitable material as for in-
stance plastic. The pin portions 29 of the spring
elements below the disk or block 39 act as a con=
necting plug for the ant:nna and can be in-
serted into the receiving openings of a suitable
socket ‘or fitting 31 of the radio transmitting
and/or receiving set, wherefore the spring ele-

. ments will be connected to the circuit of the set

70

and said elements act as the transmission or
lead-in line from the antenna arms which are
in electrical contact with the spring elements due
to the spring pressure contact of the portions 21
of the elements against the angular portions 21
of the antenna arms. )
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It will be seent that when the antenna armis
are extended as indicated in Fig. 1 and the ail-
tentia iy connected to the radio set by the inger-
tionr of the pin portions 29 inte the socket of
fitting 21, then the radio arms constitute straight
dipoles irisulated from esdeh other and connected
to the set cireuit by the spring elemeiits. ‘

It will ke noted that the antenng. ¢sn be quickly
connected. fo the set by inserting the pin porficns
29 into the socket or fitting 31, after whick the
antenna arms €an be easily swufie froii their
non-extended position to. their exterded positiost:
and held in such position. unider spring tehsion.

It will also be: observed that the diitehrns arms
Hay be swung easily and guickly fiom extended
Position into non-extended position whersin they
are maintained under spring tension until agais
manualy moved from such: position. '

When the antering arms. e i non-extended:
positions they are substantially housed betwosii
the pairs of strips 6 dnd the antenns presents
4. compaet strusture which may Be feadily re-
moved ot disconneeted. from the set by diseniggg=
ing the pin portions 29 from the socket or fitting:
31.
niay be readily handled and transported due to
its compact size;

. The form of gntanna constriction embodyitig
the'invention and shown in Figs. 6 to 10 inclusive
will'now be described. In this form of constrycs:
tion the antenns: comprises two parallel mietal
spaced tubes or, supporting elements 32, Thsgs
tubes are held in propet spaced relation and elec-
trically insulated from edch other by meghs of
an: insulator block: 38 formed of any suitsble
material as for instance, plastic material. The
block: 23 is provided. with. parallel bores or opéri~
ings through which extend the tubes 32, The
block 23 is lorated substantially midway of the
ends of the tubes 32 and the tubes:are sactred in.
bosition in the block bores or ovenings by suitdable
means, such as the set serews 34.

The lower ends of the tubes 32, as viewed in
Fig. 6, have mounted therein end plugs 25 which
are provided with pins 86 for insertion inte the
socket or fitting &1 of the set: {5. The engd. plices
35 are provided with annular grosves 37 sud are
secured in position in the erids of the tubes 32
by rolling portions 28 of the tubes irto the
grooves 37.

The tubes 32 bevorid the insulator blsck 33
mount spring abutment plugs 28 which are showh:
a8 secured in position in the tubes by rolling the

latter info grooves formed in the circtiimferetices

of the plugs 3% although it will be undérsteod:
that the plugs might bé secured in position: i
the tubes in other ways.

Coil springs 4% are mounted im the tubes 32
and abut the plugs 29 and blocks 41 which slide
in the tubes in electrical contact therewith and
are formed of suitable electrically conductive
material. The outer ends of the tubes 4 viewed:
in Fig. 6 are provided with caps 42 that close the
ends of the tubes 22 and extend into said: tubes:
and are provided on their inner ends with a

longitudinally extending slot 43 that in effeet

produces forked portions on the inner ends of
the caps. The eaps 42 are secured in position
in the tubes 32 by suitable means siuch as the
rivets or pins 44. The eaps 42 preferably are
formed of suitable electrically -cenductive ma-
terial, such as brass or the like, and are there~
fore electrically connected to the tubes 32.

. Angle shaped cam members 45 are located in
the slots 43 of the caps 42 and are pivotally con-

When the antenna is thus disconnected it
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neeted to the forked portions on the inder erds
of the caps by means of pivot pirs 48 thst extend
through the tines of said forked portions and
thiotigh ‘the cani members 45,

'The ¢am members 45 project cutwardly of the
tubes 82 through slots 4T formed in said tubes
and -aligned with the slots 43 it the caps 42.
The freée ends of the L-shaped csm members
arg of’ reduced eross-sectional ares and extend
into: the ends of tubular antenna arms 48 snd
are permanently secured in the ends of such
anbenna arms by suitdble means such as by solder.

The cam menibers 45 have cutrved end surfaces
456 whiclhh Wheti the antennd arms are in ex-
tended position have their high points in engage~
ment with the slidable block 41 as clearly indi-
cated it Fig. 9. Wher the antenra arms 48
are in non-éxterided position, the said eurved
surfaces 45¢ contact the ititeriors of the tibes
32 gy indicated in Fig. 8. The cam members 45
also -are provided with inclitied sorfaces 455
whichi join the surfaces 45¢ to.form fhe high
poitit of the cam meéembers. When the anterma
arnis are extended the sliding blocks 41 engage
the cam members 45 at the junctions of the stir«
Igces 45a 4nd 450, 1. e, the high peints of the
cams and the action of the springs 40 on ‘the
blocks 41 maintains the antenns arms in ex-
tended position with the straight surfaces 45c
and 45d .of the cam wiembers 45 in engagement,
respectively, with the interiors of the tubes 32
and with the caps 42 at the base of the slots 83,
At thHis tirie the awtenng arms bie in horizontal
position sfd are maintained in such position by
the action of the springs 40.

When the antehna aring sve swung from the
positiofnt shows in Fig. 9 toward the position
shownl in Fig. 8 the curved surfaces 45¢ of the
calm members 45 depress the sliding plues 4i
against the action of the springs 48 until the
jufictions between the surfaces 45¢ and 450 are
réached, atid theveafter the contitived dovnwargd
swingins' movemient of the antering arms causes
the surfaces 454 to move out of contaet with the
sliding Pplugs 41 and the surfaces 450 to conie
into: contact therewith, with the vesult that the
Spring’ pressed sliding plugs scting oni the hish
pointsof the surfgaces 456 comvlete the downward
SWinging mioveinent of the awtéiing grvis and
maintaini the same in the positicn shown in
Fig. 8.

In the antenna construetion illustrated in Figs,
6 to 10 ihclusive it will be seen that the antennga
arms 48 are maintained under spring tension in
either their extended or non-extended position,
due to the action of the sliding spring pressed
plugs 41 ofi the pivoted eam members AB which
are connected to the antenna arms and in effect
form: parts thereof. Tndsmuch as the antenna,
arms and cam members 45 sre electrically con-
mected tothe tubes 82 and the latter are elec-
trically connected to the plugs 35 the said tubes
act as the lead-in line for the anténna. It will
be seen. that this form of constiucticn similar to
the previously described form has the attributes
of compactness, simplicity, ease of connection to
the radio set and facility in moving the antenha,
arms of the same from xnon-extended position to
exténded position and vice verss,

- 'The: form of antering construstion embodying
the invention and: 'shown ifi Figs. 11 ang 19 will
new be described, - This construction comprises
spaced parallel metal tubes 49 which extend
through parallel openings formed in a spacer @nd

158 insulating block 50 of suitable material as for
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instatice plastic. The block 50 is secured in posi-
tion on the tubes 49 by setscrews 51 or by other
suitable means carried by the block. The block
50 on its opposite ends is provided with aligned
openings 52 which communicate with the open-
ings through which the tubes 49 extend.

The lower ends of the tubes 49 as viewed in Fig.
11 have secured therein end plugs 523 which mount
connecting pins 56 that can be inserted into the
socket or fitting 3i of the radio set 15.
53 are secured in the tubes 48 by rolling the tubes
into annular grooves formed in the plugs in-
termediate the ends of the latter.

The tubes are open at their opposite or outer

ends and are provided with longitudinally extend- 1.

ing slots 55 and through which slots may project
one of the arms of L-shaped members 8. The
inner ends of these arms of the L-shaped mem-
pers are pivoted to the tubes 49 on pivot pins 59
mounted in-the tubes just below th:ir open outer
ends and extending through the arms -of the
L-shaped members. The other arms of the
L-shaped members 5§ are secured to the inner
ends of tubular antenna arms 60 and similar to

the tubular antenna arms 48 previously described. -

. Mounted in ths open or outer ends of the tubes
49 are half round or howed springs 61 which pro-
ject through the slots 85 of the tubes when the
antenna arms’ 88 are in non-extended position
and have one end connected to pins 62 carried
by the tubes 48 and the other end to pins 63
locatzd at the junction of the two arms of the
members 58. Because of the distance between
the pins 62 and 83 being greater than the dis-
tance represented by a line passing from the pins
62 through the pivot pins 59 and a point on the
arc through which the pins 63 travel during the
movements of the arms, it will be apparent that
the springs 64 always have a tendency to main-
tain the ant.nna arms under spring tension in
either arm extended position as indicated by dot
and dash lines in Fig. 11 or in non-extended posi-
tion as indicated by full lines in said figure.

The movement of the antenna arms to extended
position is limited by stop pins 64 carried by the
tubcs. 48 and to -non-extended position by stop
pins 65 also carried by the tubes. The pins- 64
are so located that the antenna arms will be
maintained under spring load -in horizontally

extended position while the pins 65 are so located ;

that the antenna arms when non-extended will

be positioned under spring load in the slots 52

formed in the opposite ends of the insulating and
spacing block 50.

From: the foregoing description it will be seen

. that the form embodying the invention and shown

in Figs. 11 and 12 possesses the advantages stated:

before with respect to the previously deseribed
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forms in that the antenna arms are held in ex- -

t:nded or non-extended position under spring
tension, may be readily and easily swung from
either position to the other, can be quickly and
easily connected to the radio set, at which time
the tubes 49 act as the transmission or lead-in
line, and finally it is compact and simple in con-
struction.

‘Although several erabodiments of the invention
have been illustrated and described herein it will
be understood that the invention is susceptible
of various modifications and adaptations within
the scope of the appended claims. ‘

. Having thus described our invention, we claim:-

1. An antenns of the character described com-
prising rigid supporting -elements, m:ans me-
chanically interconnecting said elements

in

70

%

spaced fixed parallel relationship but electrically
insulating them from each other, antenna arms
including ‘angular portions, means pivotally con-
necting said angular portions to said elements
whereby said arms may be swung to an extended
position wherein they are substantially horizontal
and perpendicular to said elements or to a non-
extended position wherein they are located close-
ly adjacent and substantially parallel to said ele-
ments, spring means carried by said elements and
operatively associated with said angular portions
of said arms and acting to maintain the arms
in either extended or non-extended position un-
der spring load, and means operatively associated
with said elements and el.cirically connected to
said arms for connectmg the antenna to a radlo )
set:

2. An antenna as defined in claim 1 and where-

in there is a pair of said-supporting elements each .
of which has an antenna arm pivotally connected
thereto adjac.nt the outer end of the elements
while means is operatively associated with each
element for separately and electrically connect-
ing the arm carried by each element to the radio
set.
. '3, Anantenna as defined in claim 1 and where-
in each of said supporting el.ments is provided
with stop -means engageable by a respective
antenna arm when in extended substantially
horizontal position, ‘said spring medns acting to
maintain said arm in engagement with said stop
means. o

4. An antenna as defined in claim 3 and where-
in said supporting elements each includes a pair

. of spaced parallel strips, while said antenna arms

have end portions extending between the strips
of said elements adjacent the outer ends thereof,
and means pivotally connect said end portions
of said antenna arms to said elements wherefore
said arms can swing to an extended position sub-
stantially horizontal and p.rpendicular to’ said
elements or to a non-extended position wherein
they are closely adjacent to said elements and in
part are located hetween the strips of the respec-

;5 tive elements, said spring means carried by said

elements acting on said end portions of said arms
to maintain the arms under spring load in either
extended or non-extended position.

5. An antenna as defined in claim 4 and where-
in said end portions of said arms are angularly -
disposed with respect to the arms and are piv-
otally connected to said pairs of strips forming
the supporting elements int.rmediate the ends
of said portions while said spring means act on
a side of said end portions to maintain the arms
in extended position and on the free ends of said
end portions to maintain the arms in the Iion-
extended position. -

- 6, An antenna as defined in claim 4 and where-
in the means which mechanically interconnects
said elements and said strips includes an in-
sulating block extending between the strips of
each element and secured thereto and having
its inner surface located to act as a planular
stop surface engageable by said arms when in
extended position. '
7. An antenna as defined in claim. 4 and
wherein said spring means includes elongated
bars one of which is Iocated between said pairs
of strips of each of said elements and is secured
thereto intermediate the ends, the outer and
free ends of its bars constituting spring arms
acting on said end portions of said antenna arms,
said bars at their other ends extending beyond
sald strips and being provided with pin portions
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adapted to be inserted in a suitable socket of
a radio set to electrically connect the antenna
to said set, and an insulating member mounted
on said pin portions and maintaining the same
in spaced. parallel rigid relationship.

8. An antenna of the character deseribed com-
prising a pair of tubes of electrically conductive
material and provided at one end with means
for connecting the tubes to a radio set and at
the other end with longitudinally extending
slots, a member mounted on said tubes and
formed of insulating material and maintaining
said fubes in spaced parallel relationship, an-
tenna arms having angular portions movable
in said tube slots, means -pivotally connecting
said angular portions to said tubes so that said
arms can swing to an extended position wherein
they are substantially horizontal and perpen-
dicular to said tubes or to g non-extended posi-
tion wherein they are located closely adjacent
to said tubes, and spring means carried by said
tubes and operatively associated with said angu-~
lar portions of said arms and acting to maintain
said arms in either extended or non-extended
position under spring tension.

9. An antenna as defined in claim 8 and where-
in said tubes are provided with stop means en-
gageable by said arms when in extended posi-
tion.

10. An antenna as defined in clazim 8 and
wherein said spring means include blocks slid-
able in said tubes and formed of electricaliy
conductive material and engageable with said
angular portions of said antenna arms, and
springs in said tubes and acting on said siidable
blocks to maintain the latter always in engage-
ment with said angular portions under spring
load.

11. An antenna as defined in claim 8 and
wherein said tubes have electrically conductive
blocks slidable therein and engageable with said
angular portions of said antenna arms, plugs
fixedly mounted in said tubes in spaced relation
to said slidable blocks, and coil springs in said
tubes intermediate said plugs and said blocks and
acting o0 maintain the latter in engagement
under spring tension with said angular portions.

12. An antenna as defined in claim 8 and
wherein said angular portions of said- antenna
arms are provided with camming surfaces, while
said tubes mount blocks slidable therein, and
springs maintaining said blocks at all times in
contact with said camming surfaces under spring
load.

13. An antenna as defined in claim 8 and
wherein said tubes at their slotted ends have
secured therein cap members extending into the
tubes and provided with forked portions with
the space between the tines of the fork aligned
with said slots, and wherein said angular por-
tions of said antenna arms are pivoted to said
forked portions between the tines thereof while
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said tubes slidably mount blocks, and springs
acting on said blocks to maintain the latter al-
ways in contact under spring tension with said
angular portions, said end caps cooperating with
said angular portions to locate said arms in ex-
tended substantially horizontal position.

14, An antenna as defined in claim 8 and
wherein said tubes at their slotted ends are open
while said angular portions of said antenna arms -
extend through the slots in said tubes when said
arms are in non-extended position and through
the open ends of said tubes when said arms are
in extended position.

15. An antenna as defined in claim 14 and
wherein said tubes mount bowed springs one
end of which is fixed to said tubes and the other
end of which is fixed to said arms at the junc-
tion of the angular portions, while said means
which pivotally connects the arms to the tubes
is located adjacent the free ends of said angular
portions.

16. An antenna of the characier described
comprising a pair of rigid supporting elements,
means mechanically interconnecting said ele-
ments in spaced fixed parallel reiationship but
electrically insulating them from each other,
antenna arms including angular portions, means
pivotally connecting said angular portions to
said elements adjacent one end of the latter
whereby said arms may be swung to an extended
position wherein they are substantially hori-
zontal and perpendicular to said elements or
to a non-extended position wherein they are
located closely adjacent and substantially paral-
lel to sald elements, spring means casried by said
elements and operatively associated with said
angular portions of said arms and acting to
maintain the arms in either extended or non-
extended position under spring load, and means
operatively associated with said elements ang
electrically connected to said arms for connecting
the antenna to a radio set and including a pair
of pins with each pin fixedly secured to a re-
spective element at the end theresof opposite %o
said first mentioned end of the element, said
pins being adapted to he removably inserted in
the sockets of a fitting carried by a radio set.

VICTOR TREBULES.
ARCHIBALD ROBERTSCN, Jr.
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