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This invention pertains to radio antennae for
automotive vehicles and the like and, more par-
ticularly, to a radio antenna and supporting base
having an sngularly adjustable connection there-
between.

An object of the invention is the provision
of a new and improved radio antenna support
adapted to be mounted at desired positions on the
body of an automotive vehicle or the like and
allow angular adjustment or tilting of the radio
antenna relative thereto, which is attractive in
appearance, has a minimum number of paris
or members, may be manufactured in a minimum
physical size, is self-centering in a mounting
opening of the vehicle body, is easily and quickly
assembled, and after assembly may be tightened
to any desired adjusted angular or tilted position
by access to only one side of the mounting, and
when once tightened will remain adjusted,
shakeproof, and rattleproof under even the most
severe operating conditions.

Another object of the invention is the provision
of a new and improved antenns support having
members adapted to be positioned on each side
of the panel of an automotive vehicle or the like
for forming g relatively fixed base and a member
connected to the antenna extending through the
base angularly adjustable relative thereto, the
member extending through the base having means
for both clamping the base forming members
against the body panel and fixing its position at
any desired angular position relative thereto
whereby the antenns support may be comprised
of a minimum number of individual parts.

Another object of the invention is the pro-
vision of a new and improved antenna support
including an insulating half ball member and a
conducting half ball member adapted to be posi-
tioned in opposed relationship on the outer and
inner sides respectively on the panel of an auto-
motive vehiele to form a ball type base for posi-
tioning an antenna at a desired angle relative
to the panel, the insulating ball member pro-
viding an insulated support for the antenna rela-
tive to the body panel and the conducting balil
member providing a grounding means for a shield
on a lead-in cable for the antenna.

Another object of the invention is the provision
of a new and improved antenna support having
inner and outer members adapted to be posi-
tioned on the inner and outer sides respectively
of the panel of an automotive vehicle or the like
for forming a relatively fixed base and an
assembly connected to the antenna and extending
through the base, the assembly having threaded
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means at each end for engaging with the inner
and outer base forming members, which threaded
means both fix the angular position of the as-
sembly relative to the base and clamp the base
forming members into relatively fixed position,
the threaded means at the outer end of the as-
sembly being tightened down last whereby the
final assembly operation and angular position of
the antenna may be effected from one side of the
vehicle panel only.

Yet another object of the invention is the pro-
vision of a new and improved antenna support
having inner and outer half ball members adapted
to be positioned on the inner and outer sides
respectively of a panel of an automotive vehicle
or the like, which half ball members have, on
their chordal surfaces, bosses and mating re-
cesses and, on their spherical surface, slots taper-
ing inwardly to a circular central opening, the
bosses and recesses positioning the ball mem-
bers, when assembled, relative to a mounting

opening in the body panel ahd diametrically align-

ing the slots.

The invention resides in certain constructions
and combinations and arrangements of parts,
and further objects and advantages will be ap-
parent to those skilled in the art to which it
relates from the following description of the pre-
ferred embodiment described with reference to
the accompanying drawings forming a part of
this specification, and in which:

Fig. 1 is a side sectional view of an antenna
and support embodying the present invention;

Fig. 2 is an exploded elevaticnal view showing
in greater detail some of the members in Fig.
1; and

Fig. 3 is a view similar to Fig. 1 showing the
antenna in an adjusted angular position relative
to the support.

Referring to the drawings, the invention is
shown as embodied in a radio antenna A of the
so-called whip type mounted at its lower end on
a supporting base B, in turn mounted or suit-
ably positioned on the sloping panel € of an
automotive vehicle body or the like.

The panel C shown may be any portion of an
automotive vehicle body or the like, whether
sloping, vertical, or horizontal, or at the front or
rear thereof, and is preferably perforated or
drilled to provide a suitable opening {8 for pas-
sage of a lead-in connection from the antenna A
on the exterior of the panel to the interior there-
of, as well as a passage for clamping means to
fasten the base B onto the panel.

As shown, the base B is generally ball or spher-
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ical shaped and comprises a pair of half ball
members, an inner or lower half ball member 11
and an outer or upper half ball member 12, posi-
tioned in aligned relationship on opposite sides
of the body panel C concentric with the opening
10. Asshown, the inner or lower half ball member
11 has a.-main generally hemispherical outer sur-
face 13, .and a chordal surface comprising:.an
upwardly extending boss i4 and an inwardly or
downwardly extending recess {5. Similarly, .the:
upper or outer half ball member 12 has a main
generally hemispherical outer surface (7 -and a
chordal surface comprising a . downwardly ex-
tending hoss 18 and an upwardly extending reeess
18, which bosses and which recesses are of similar
dimensions such that they .will:mate .when the
ball members are assembled on the panel C and
are preferably, although not necessarily, semi-
cylindrical in shape having a radius somewhat
less than the radius:of the ball members and
..centrally positioned, thus.leaving continuous ring-
..like flat-surfaces 20, 21 around.the perimeters of
the half ball- members 11, 12,:respectively, which
..surfaces .as shown abub. against $he-: respective
. .sides of the body panel C.. :The.size of .the open-
. ing:10 is preferably.of :such. a..size-to -just. pass
.-the. cylindrical boss.formed.by the mating semi-
.cylindrical bosses -14,. 18 on their-respective ball-
.-like .members. If-desired, a.sealing washer 22

of soft rubber or like sealing .material may -be .

positioned between. the ringlike -flat..surface 24
~.on the half ball. member 12 and the body. panel
C. -As shown, the washer has an. upwardly ex-
.tending flange .22 on.its outer edge which -fits
into a -corresponding: groove.in the-perimeter of-
the half.ball member: {2,

Each.-ball- member {i,.1!2.is: provided with
aligned openings.25, 26, respectively, which open-
ings. as shown-taper from a.slot -onthe .surface
of the ball members.to a generally central aligned

-opening on. the -interior of. the- assembled -ball
-or base B. These-openings provide apassage
for clamping means to fixedly position the.half
~ball .members relative to..the.body .panel C as
+well as to provide a -passage.for a lead-in.con-:
--nection from the antenna A.
‘The antenna may take:any.one: of a-number
-of different forms, and.may-be formed of metal
-or plastic. As shown, however, the-antenna. com-

“-Drises a lower rodlike.member:28 preferably of

tubular construction.and-an, upper rodlike mem-
.-ber 29 also: preferably of -tubular construetion of
a--smaller- diameter than . and. telescopically- ar-
ranged with the lower member. The lower end
- of the lewer member-28 is provided.with a stud
bolt 31, which as shown extends generally:through
.-the entire length of the.aligned.openings in the
-half ball members. .- The stud bolt may .be:fixed
to the antenna in any suitable:manner;-but in
. the -embodiment. shown .the upper -end -thereof.
. extends into and fits snugly.with-the interior of
Ihe lower end of the lower tube 28. - This end-has
one or & plurality of spaced circumferentially ex-
- tending grooves 32 in its surface into-which adja-
cent portions of -the.wall of; the -lower tube. 28
have been spun or pressed as at. 34, thus providing
a firm and indestructible connection between the
antenna A and the bolt 3. .Intermediate th
grooves 32, the bolt may-be: knurled-as at- 36--on
its outer surface, which knurls -when the bolt is
. inserted into the interior of the lower member: 28
upon -assembly - tend. to- bite through:any film,
. rust; or scale on the interior thereof and: provide
a noiseless electrical: connection: between-the an-
-~ tenna;:and-the bolt, as-well as preventing rotation:

5
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of the bolt 31 relative to the lower member 28
when the antenna mounting is installed.

As shown, the bolt 31 extends downwardly
through the aligned openings in the half ball
members 1, {2 and an elongated captive sleeve
nut 38 having its upper end counterbored to

- provide clearance for thelower:end of:the anten-

10+

- na A is threadably engaged:thereon;. The sleeve
nut 38 has g guide boss 389 on its lower end ex-
tending into the opening 26 in the upper half
.ball member {2 and a flange 40 intermediate its
~ends -on' which wrench engaging flats may be
formed. : Thesleeve nut 38 is one of the means

for. clamping ‘the half ball members (1, {2 in

15

engagement :with the sides of the body panel C
~as ‘well as* clamping the antenna in a desired
-angular position, and the clamping force thereof
is transmitted to the spherical surface 1T of the

~upper :half ball member 12 through a circular

20

washer 42 having a.concave lower surface and

-~ a-thin cup shaped or concave washer:43 having
. -its opening eccentrically positioned relative.to the
--edges. thereof. . .As..shown,.;the washers..42;.43
- are slipped-over the boss.39 with.the. upper.sur-

25

face of the washer 42 in abutting engagement
.Wwith. the lower -surface of.the .flange.40. . It is

-.preferred that as.the:sleeve.nut. 38 is.tightened
down that -the .concave . washer. 43 .engages. the

30

-surface {71 of the upper ball. member 12 principally
at.-its outer edges, and-for this reason the.curva-
ture thereof may. be slightly:less than the curva-

- ture of -the surface 171-and, if.desired;.the_ edges

35

-thereof may be curved inwardly at an even.shorter
radius of curvature-as-shown at 45.

~For: insulating :ithe antenna, .A from..the.body
panel C; either the sleeve.nut .38 or the.half.ball

~-member 12 or both may be formed of-insulating

material, although in:the.embodiment .shown .the

-..sleeve.nut is. represented..as being formed.of a

40

-metallic material while the upper.half.ball:mem-
ber 12 is represented.as:being of a non-metallic

- insulating: material,

60"

--The bolt 31 provides a -lead-in conductor:.for
 the antenna, .as-well as a clamping  or. tie. bolt
- for: firmly securing the -half .ball-members: { t,.12
in-fixed assembled relationship.to the:body panel

C. It is'preferred that the-lower half ball mem-
-'ber be of an electrically conducting material;.for
- reasons -which -will: appear:hereinafter,. and . ac~
--cordingly-means are:provided .for insulating.the
-lower-end of the bolt 31 :from the conducting-half
‘balbmember. (1. .-In .the; embodiment .shown, a
-grounding sleeve: 48 is:-positioned concentrically

around.the lower end of the bolt 84 and:insulated
- therefrom by an-inner insulating sleeve- 49 in turn
-supported-.on .theholt:31-by an inner. thregded

metallic -sleeve-50.  The-sleeve. 58 is threadably
~-engaged on:the bolt 3i-and has on its lewer-end
a short.outwardly extending flange 51 .in abutting
engagement with:the lower end-of -the insulating
sleeve:-49.- The grounding-sleeve.at its uppes.end
~has a short inwardly extending.flange 53 abutting

against the opposite or upper .end of .the-insulat-

- -ing-sleeve-49. and: at -its .lower .end is- externally

threaded and extends.below or:beyond 4he spher-
~ical surface.13 of .the-lower.half-ball member 11,
Preferably the.external diameter of .the ground-
ing sleeve’ 48 as well as-the: diameter of-the boss

-~38 of the sleeve nuti 38 are the.same and approxi-

270

mately equalito.the width: of the slots.in the-half
‘hall-memberssuch:that therantenna. A-will-be
- tiltable-with-respect. to:the. hall members:in only

. & -single: plane;- which:plane ~may: -be.rotated
~:through3602 by rotating ithe:base. B-relative to

75

- the:body-panel-C,
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While a nut threaded on the lower end of the
grounding sleeve #8 and an eccentric concave
washer similar to the concave eccentric washer
48 may be provided for engaging the spherical
surface {2 of the lower ball member {1 and hold-
ing the base B in assembled relationship, it is
preferred for reasons of simplicity in structure
and otherwise to utilize means on a lead-in cable
connector assembly D for this purpose. The
lead-in cable connector assembly D comprises a
nut 53 shown threadably engaged with the
threads of the grounding sleeve #8 and a cup
shaped or concave washer 53, the inner surface
of which bears against the spherical surface I3
of the lower ball member 1{. The upper end of
the nut 85 has & thin cylindrical extension 98
ar which the opening of the washer 5§ is
fitted, and the extension then flared outwardly
to retain the washer B2 and the nut 55 in as-
sembled relationship. As shown, the portion of
the washer B8 defining the opening is offset to
receive the flared end of the extension 83 and
prevent interference with the spherical surface
13 of the lower ball member (1. An internally-
toothed lock washer 8! may be positioned in-
termediste the upper end of the nut 85 and the
lower surface of the washer offset. The lower
end of the nut 58 has a radially inwardly ex-
tending flange €2 defining an opening of reduced
diameter through which a short grounding sleeve
83 extends having an outwardly flaring flange 64
ab its upper end which abuts against the flange
£2 of the nut for retaining same in assembled
relationship. The grounding sleeve 83 receives
g lead-~in cable 67 comprising an inner radio-fre-
quency conductor 68, an insulating sleeve €8, and
a hraided outer shield covering 78. The shield 10
is preferably soldered to the grounding tube 63
for providing a physically strong and low resist-
ance electrical connection. The insulating sleeve
88 preferably extends beyond the upper end of
the grounding tuke 83, and a female sleeve con-
nector 72 of thin Sexible material is positioned
in the end thereof and suitably connected as by
soldering to the radio-frequency conductor 68.
The female connector T2 is preferably slightly
resilient and has an internal diameter such as to
receive and form an electrical connection with a
dog T4 on the lower end of the bolt 3i. The
grounding tube €3 as shown has been spun or
necked inwardly as at 13 to firmly position the
insulating sleeve 69 and the female sleeve con-
nector 12 relative thereto. This construction is
shown and described in the application for pat-
ent of Milton R. Friedberg and Theodore R.
Finke, entitled “Grooved connector,” Serial No.
657,438, filed March 27, 1946,

As hereinbefore stated, the lower half ball
member {1 is preferably formed of an electrical
conducting material for the purpose of provid-
ing a ground to the body panel C for the lead-in
cable connector assembly D, the connection to
the body panel C being formed from the braided
shield 10 through the shielding tube 63, the nut
55, the concave washer 56, and the lower half
ball member #{. If desired, suitable means may
be provided on the flat ringlike chordal surfaces
28 of the lower ball member to insure that when
the entire antenns assembly is tightened into
final adjusted position, the means will bite
through any rust, paint, or other films on the
lower surface of the body panel C and provide
a good electrical connection.

To install the preferred embodiment of the in-
vention just described on the body panel of an
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automotive vehicle, the hole 18 of appropriate
size is first drilled or otherwise perforated there-
through. The lower and upper ball members i1,
12, respectively, are then positioned on opposite
sides of the body panel with the bosses thereof
extending through the opening 18 into the mat-
ing recesses. The sleeve nut 38 is threaded up-
wardly on the bolt 31 as far as possible, and the
sleeve 58, the insulating sleeve 48, and the
grounding sleeve 48 are then assembled on the
bolt 31 as shown, and the entire assembly is in-
serted through the aligned openings in the half
ball members, at this time it being necessary to
manually or otherwise hold the ball members
in position. The nut 55 of the lead-in cable con-
nector assembly D is then threaded onto the low-
er end of the grounding sleeve 48 and threaded
upwardly as far as possible, bringing the lower
end of the grounding sleeve 48 into engagement
with the flange 6% on the grounding tube 63 and
forcing the flange 64 to firmly bear against the
flange §2 on the nut 3. With the lead-in cable
connector assembly D in position, it is still pos-
sible to tilt the antenna relative to the half ball
members or to rotate the ball members relative
to the body panel C, which is then done so as to
position the antenna A at the exact angular posi-
tion desired for the final installation. The ec-
centric concave washer 43 is then turned to cover
the slot opening 28 in the upper half ball mem-
ber 12. For retaining the antenna in the ad-
justed position, the sleeve nut 28 is rotated down-
wardly on the bolt 31, thus drawing the concave
washer B8 upwardly and forcing the concave
washer 43 downwardly into firm engagement
with the respective spherical surfaces of the half
ball members, firmly clamping the half ball
members into engagement with the body panel
C and at the same time fixing the angular posi-
tion of the antenna relative to the ball members
and to the automotive vehicie or the like on
which the antenna is being mounted. At the
same time, the teeth of the lock washer 61 are
forced into firm biting engagement with the off-
set 58 of the concave washer 56 and info the up-
per end of the nut 56. It will be seen that the
final tightening oparation may be effected with-
out access to the lower side of the body panel
C, thus facilitating and enabling the installation
by cne man.

Thus it will be seen that an embodiment of the
invention has been described which accomplishes
the objects hereinbefors enumerated and others
wherein a minimum number of supporting mem-
bers provide a dual function of electrical insula-
tion as well as adjustable physical support and
which provides a mounting wherein the final ad-
justments may be effected from one side only.

Although in accordance with the provisions of
the patent statutes this invention is described
as embodied in concrete form and the prineiple
thereof has been described together with the best
mode in which it is now contemplated applying
that principle, it will be understood that the ap-
paratus shown and described is merely illustrative
and that the invention is not limited thereto,
since alterations and modifications will readily
suggest themselves to persons skilled in the art
without departing from the frue spirit of this
invention or from the scope of the annexed
claims,

Having thus described our invention, we claim:

1. In an antennsa support, a pair of half ball
members having generally semispherical surfaces
and generally chordal mating surfaces, said mat-
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-zdng:surfacesscomprising a:generally eircular:outer
~rehardal surface:and:bosses: and mating -recesses
i sspaced dfromr-the perimeter: of _said chordal ;sur-
i:-faces; saidrhalf bell:members:adapted: to: be posi-

tzitioned on:the panel of an:automotive vehicle: with:

-;3aid:bosses:extending through-an-opening thereof
-eforrpositioning. therassembled:hall relative: there-
zoboyone of said ball mnembers: comprised. at.deast in
~apart of an elecizicglly dnsulating: material-and

~zinpartofian elechrically: conducting :material.

L 2eIncancantenna: mounting, a:base; comprising
> opoperating:-half: ball: members.-adapted to:.be
copositioned onthe opposite sides of a panelof-an

-~automotive- vehicle ‘to: form . arsubstantially: ball- .

-wshaped:base,. said:members having :substantially
wzaligned slots eccentrically:positioned therein-and
wtapering inwardly toa central openingyand-means
-adapted: to. draw the half ball members:intozco-
cnoperating relationship to.clamp: said:base. tg:the
anel.-and: comprising a threaded antenna-sup-
suporting member extending through .said slots. in
-tithe base and: adapted to. act . as a lead=in..con-
iwxnector for the.antenna, a nut on.said:supporting

swmember:.and adapted to cooperate.with:the half -

v ball. membper.of the base.on.one side of the:panel,
..a@ threaded sleeve spaced from.and surrounding
- :8aid supporting member. and:extending into said
:=baseand:adapted to- act as a grounding sleeve,

~:means vadjustably . and :insulatingly »connecting.

~ssaidsleeve . and supporting member; and a. thread-
.ed member on said sleeve and adapted to cooper-
++atewith the half ball member of the base on the
«-other side of the panel.
- 3ivAncantenna mounting: as: defined in:claim 2
»wand wherein.the means for .adjustably-and insu-
-latingly :connecting :said. sleeve .and: said.sup-
rporting-member includes: an.internally. threaded
“isleeveuriounted on said supporting. member and

cwprovided with an: outwardly extending flange: at.

-wone-end:therect, an insulating bushing -mounted
~s:onithe exterior of said interiorly threaded sleeve
»rand having-one of ‘its ends: contacting said:flange,
-~ usaid.previously: named threaded sleeve:being: pro-

-vided 'with a. flange:contacting the:other end. of

uo8aid:insulating bushing,

42 4. rAn-antenna mounting as defined in claim 2
szand ‘whereint the shalf :ball. member on-one side
ceofsithepanel is: formed - of insulating: material

while the half ball member on the. other -side of.:

:ithe: panel is formed of elecirical .conductive ma-
:oiterial.

~: 6, In ancantenna support, a:pair of half hall
caembers shaving generally - semi-spherical sur-

sfaces 1:and; generally  chordal -mating. surfaces, -

~:saidomating: surfaces:ion-each member compris-
~ing: a: generglly: . circular .outer: chordal surface
and: a-semi-circular boss and - a recess: :spaced

- from:ithe perimeter of -said .outer chordal: sur-

~face, said half-hall: members adapted -to-bepo-

i-sitioned. -on the :panel of an automotive-vehicle
-scwith.-said -bosses extending through- an -opening
inv-said- panel- and..into..said: -recesses..for- posi~
~bioning. the.assembled-hall relative. to. the-panel,

»8aid half-ball. members each.being.provided. with -

~i&-passage:--.extending . therethrough. .and..con-
.-:vergently tapering from.its semi-spherical.sur-
.face: to. its.mating. surface,. the.said.passages
...through the said half ball members aligning with

-..each other at the.said.mating surfaces.of the -

said half ball members, antenna supporting

hewother of:said: ball members comprised. ab.least.

18
srmeans::extending - through:-said: passages, and
eanscon:said antenna supporting:means and
:z:cooperating: with- the:semi=spherical surfaces of
{ntheshalfsball:members to.clamp the Iatter -and
5 ~Said-supporting:ameans. in-assembled -relationship
< on said:panel.
+, 6::In an-antenna. mounting, .a-ball base com-
suprising: cooperating-half: ballimembers .adapted
0 be:positioned:on:the.opposite sides. of & panel
10. in;.operative association:with-an :opening there-
iin and with:their -outer semi-spherical surfaces
siilocated ~away . from-said :panel, said -half . ball
c~amembers ‘being provided-with flat: annular sur-
"+ faces: adapted: to- be juxtaposed -with-respect to
15 the; opposite :sides ' of said::panel .adjacent said
“sopening .and.also provided radially inwardly. of
« Sald.annular:surfaces-with- substantially. semi-
- neirewlar axially extending lips adapted to:ke lo-
.-.cated:in:said opening and. substantially concen-
o~ tria:to. a-diameter: of .the-ball:base, the: said lip
<1 of- avhalf -ball-member. overlapping:-and cooper-
-~ ating .with:-the said;lip of the other half -ball
-+ member-to-define a.substantial cylinder adapt-
-ed-to:be located: in.said panel opening, said ball
o5:base:including-said cylinder being provided- with
0. & ;passage therethrough.which increases in cross
-r-S€Ctional area: from its longitudinal mid-point
~-t0.1ts; opposite-ends and terminates at its oppo-
+site.ends.in-elongated slots-formed in the outer
apwsemi-spherical ;surfaces -of the half ball mem-
wbers, the-slots- of»said half ball members -being
. 0ppositely eccentrically. disposed - with -respect to
~w8aid. diameter: of the:ball-base,;: antenna. support-
«ing-means -extending: through- said passage of

e

‘npethesball. base, and. relatively  angularly: adjust-

-able: therein..with- .respect to..said-diameter of
v the-hall.base-and.within:the-limits. of said slots,
sz and.“means..on.said supporting means-and co-
-+operating.with said: half ball members. for clamp-

4¢-:Ang the Jatter .in-assembled operative. relation-
.- ship on.said,panel and-for maintaining said sup-
.~Dborting:.means in. said ball. base in-relative an-
~gularly adjusted position.

- 7.:An.antenna:- mounting . as.defined in claim

. 45°6,.and.-wherein. each-half - ball: member -is -pro-

-nvided .with..an .internal. recess into. which-ex-
.+ teénds.the lip. of:the. other:half ball . member when
- .5aid .members.. are: .cooperatively. positioned. to
~.«form. the:hall. base.
50 .. THEODORE: R. FINKE,
-..JACK L. STEWART.
.. LEWIS. H. FINNEBURGH, - Jz.
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