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UNITED STATES 

2,684,506 

PATENT OFFICE 
2,664,506 

ANTENNA FOR, WEHICLE MOUNTING 
William J. Race, Franklin Park, Ill., assignor to 

Motorola, Inc., Chicago, Ill., a corporation of linois 

Application July 6, 1950, Serial No. 172,363 
(C. 250-33) 5 Claims. 

This invention relates generally to antennas, 
and more particularly to antennas suitable for in 
stallation on vehicles and which hay be positioned 
at various angles with respect to the Supporting 
Wall of the vehicle. 

It is now connon practice to install radic 
equipment Such as broadcast radio receiver's in 
automobiles and in such application an antenna. 
is required which may be mounted on the vehicle 
body. The recent automobile styling has made it 
desirable to provide mountings for such antennas 
which support the antennas at relatively widely 
differing angles with respect to the vehicle wall on 
which the antenna is mounted, due to the Vibia 
tion present, in such vehicles, it is necessary that 
the mountings be very rugged and not Subject to 
being disassembled by the vibration encountered. 
It is further desired that Such antenna mountings 
be of simple and inexpensive construction and 
have a streanlined appearance to harmonize sat 
isfactorily with present day automobile styling. 

it, is therefore an object of the present inven 
tion to provide an inproved rugged antenna 
structure including an antenna, element and a 
in Ounting therefor. 
A further object of this invention is to provide 

an antenina, mounting structure which may be 
easily and securely installed on a vehicle body 
for supporting an antenna, element at a desired 
angle with respect to the surface of the vehicle 
body on which it is nounted, 
Another object of this invention is to provide 

a mounting structure which is Suitable for use 
with a telescoping antenna mounted on the cowl 
of a vehicle, and also with an antenina mounted 
On a fendel' and disappearing Within the vehicle body. 
A feature of this invention is the provision of 

an automobile antenna, structure, including 
mounting nembers positioned on opposite sides 
of the Wall of the vehicle providing an upper con 
cave Surface for receiving a spherical member po 
sitioned about the antenna element and providing 
a lower convex surface cooperating with a portion 
of the antenna, element, and securing means en 
gaging the antenna element for holding the struc 
ture in asserabled relation. 
Another feature of this invention is the provi 

Sion of annular mounting members which may be 
used to Support a stud secured to a telescoping an 
tenna, or a housing into which an antenna may be 
telescoped, With the mounting insulating the an 
tenna, element from the vehicle and providing a 
ground connection for the lead-in therefor. 

Further objects and features and the attending 
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2 
advantages of the invention will be apparent from 
a consideration of the following description when 
taken in connection with the accompanying draw 
ing, in which: 

Fig. illustrates the antenna, in accordance 
With the invention mounted on the cowl of an 
automobile; 

Fig. 2 is an exploded view illustrating the war 
ious elements of the antenna for cowl mounting; 

Fig. 3 is a cross sectional view of the antenna, of Fig. 1; 
Eig. 4 is a cross Sectional view along the lines 
-4 of Fig. 3; 
Fig. 5 illustrates a disappearing antenna, in ac 

cordance with the invention mounted on the 
fender of an automobile; and 

Fig. 6 is a cross Sectional view of the disappear 
ing antenna of Fig. 5. 

In practicing the invention there is provided 
an antenna, for use With automobiles including a 
mounting for Supporting the same at various 
angles With respect to the polition of the Vehicle 
body on which the antenna is mounted. The an 
tenna, includes a telescoping antenna, element 
which may be supported entirely above the vehi 
cle body, or which may be supported on a hous 
ing extending within the body into which the 
Sections may be telescoped. iihe antenna, includes 
a mounting formed by a pair of nating annular 
members positioned on opposite sides of a wall of 
the vehicle body with the upper member includ 
ing a concave surface for receiving the Spherical 
surface of a tubular ball-like member. The an 
tenna, element is positioned within the ball-like 
member and by pivoting this member and turn 
ing the annular members, the antenna element 
may be adjusted to different angles with respect 
to the supporting Wall. The lower annular men 
ber includes a convex surface which cooperates 
with a shoulder portion or the antenna element, 
with the various members being held in assen 
bled relationship by a nut threaded to the an 
tenna, element and holding the tubulai' inenber 
against the top annular member. A resilient Seal 
ing Washer may be provided between the top Sur 
face of the wall and the top member to provide a 
water tight seal therebetween and a cup washer 
may be positioned between the shoulder portion 
of the antenna element and the Convex surface of 
the botton annular member to hold the members 
tightly aSSembled. 

Referring now to the di'aWings, in Fig. thei'e 
is shown an antenna in accordance with the in 
Vention nounted on the cowl O of an automobile 
body . The antenna structure includes an an 
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tenna, element 2 made up of a plurality of tele 
scopins sections and a base or mounting 3 which 
suppo;ts the antenna element at variotis angles 
with respect, to the cowl of the automobile iods. 
In Sigs. 2 to 4 inclusive, the structure of the an 
tenna, element, and the mounting is particular is 
disclosed in detaii. The antenna, element includes 
a ganterrogi like meriber 4 and outer tubulai' 
meinbers 3 and 8 which are slidable Within each 
other so that the antenna can be extended to the 
full length of the three sections or can be tele-- 

is not Substain Scoped so that the overall length 
tially greater than that of the outer section ié. 
The antenna, element 2 includes a studpor 

tion comprising the stud neanbers and 22. 
which are interconnected by drive pin. 23. The 
outer antenna, section is is fighly fixed to the 
stud member by inturned beads 8 which en 
gage grooves E 9 in the Stud nember. 
neimber includes an enlarged threaded por 
tion 28 extending below the outer antenna, Sec 
tion 3 which is enlarged and includes an open 
ing 2 therein for receiving a portion of the 
refiber 2. The Stud nember 23, is connected 
to a sleeve 24 through an annual insulating 
neither 25. The member 22 has an enlarged 
end 26, and the sleeve 23 has a turned over end 
2 which engage opposite sides of the annular 
insulating member 25 for holding the misrnbers 
in assembled relation. 
To provide a support for the antenna element, 

which will permit adiustinent of the angle of 
the element with respect to the supporting wall, 
the Inouinting 3 provides in effect, a pivotal Sup 
port for the antenna, element. The mounting is 
for:lied of annular members 35 and 38. Which are 
positioned respectively on the top and botton 
surfaces of the cowl or body wall 9. The an 
nulai member 35 has a concave upper surface 3 
for receiving the ball-like member 33. The 
member 3S is made of insulating material, being 
tubular to Surround the antenna, element, and 
having a portion with a spherical surface. The 
botto a member 3S has a convex surface. 4 
Which Sets in a cup washer 4 resting on the 
shoulder portion 42 of the sleeve. 29. Ainut 65 
engages the threaded portion 20 of the stud 
and is effective to draw the members 35, 36 and 
38 together to form a rigid assembly. The nut 
45 nay engage an annular washer 4S, which 
Serves as a trilin for improving the appearance 
of the aintenna, mounting and also forces the 
ball shaped inerinber 38 against the top annular 
28iber 35. The shoulder 2 on the sleeve 24 
acting through the cup washer a holds the bot 
ton annular member 49 firmly against the wall 

so that the wall is tightly clamped be 
tween the nerinbers. 35 and 36. As clearly shown 
in FigS. 1 and 3 of the drawings, the nut 45 has 
a depending collar portion which is received and 
closely fitted within the ball-shaped member 38 
to 3rovide a fixed alignment of the antenna ele 
inent is and threaded portion 22 with respect 
to the tubular ball-shaped insulating member 
38. Thus the antenna element 6 will assume 
a position determined by the clamped position 
of the tubular ball-shaped inenber 38 in the as 
Sembled relation of the antenna. The cup wash 
er forins a seat, for the member 36 to facilitate 
assembly of the antenna on a car body. To 
provide a water tight seal between the Wall and 
the top member 35, an insulating gasket 47 may 
be provided therebetween. 
AS is clearly shown in Figs. 3 and 6, the an 

nular concave surface 37 of the member 35 has 
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a smaller radius than the spherical surface of 
the ball-shaped merger 38. This results in the 
engagement, cf the reinker 33 by the edges of 
the surface 3 so that two relatively sharp lines 
of engagement are provided. This engagement 
provides both a good neghanical interconiec 
tion and also a watertight Seal batWeen the 
neinbers. The upstanding cylindrical rin of 
the cup washer is also provides a, relatively 
sharp line engagement, with the convex botton 
Surface of the Yeniber 36 so that the Inouinting 
is quite rigid when the nut 45 draws the ball 
shaped inember 38 toward the shoulder $2. 
The members. 33 and 3S have annular seg 

...nants. 5; and 5 respectively, which engage the 
edges of the opening in the wall to properly po 
sition the erhers with respect, to the wall and 
to each other. The Seggilent 5 is positioned in 
a 3 recess 53 in the Inenber 36 to progerly posi 
tion the enbers 35 and 36 with respect, to each 
other. The opening in the reinber 35, is an 
elongated slot. So that the ine:mber 38 may be 
positioned at an ange with respect to the al 
tenna, element. The nenhei's 35 and 38 may 
he turned so that the slot is in the proper posi 
tion to allow the antenna, eleinent to extend 
vertically. As the ball shaped ineber 38 has 
a spherical surface which cooperates with the 
concave Surface 3 of the ninenbei 35, limited 
universal Ynoverent of the antenna, element on 
the mounting is provided. 
A cable 3 for connecting the antenna to radio 

apparatus is connected to the sleeve 2 is and may 
be of the coaxial type with the outer conductor 
3 connected to the sleave 24 and the inner con 
ductor 32 connected to the end of stud member 
22. The Seeze 2 is connected to the Wall on 
Which the aintenna, is in ounted through cup 
washe and the rebel SS Which are inade of 
conducting material. This provides a ground 
connection for the outer conductor of tie co 
axial cable and the inner conductor provides a. 
cCnnection through the Studenbers i and 22 
to the antenna element, which is iristilated from 
the wall of the automobile body. The antenna. 
element is insulated fron the mounting since 
the members 2 and 38 are made of insulating 
material. An insulating siegve 55 is provided 
about the Stud nerinber 22 so that contact Will 
not be made between the stud portion and the 
raounting member 36. 

In figs. 5 and 6 there is shown anodified an 
tenna, structure which includes a housing into 
which the antenna may be telescoped and which 
is adapted to be in outed within the confines of 
the vehicle body. The mounting for the anten 
na, includes members 35 and 36 on the opposite 
sides of the body wall portion 6 and a tubular 
member 38, all of which may be identical to the 
corresponding Ineraber in the structure of Figs. 
i to 4. The aintenna structure, however, is sub 
stantially different than that of Figs. 1 to 4 and 
includes a Supporting tubular member 5, which 
receives the outer tubular antenna, Section 62. 
The Section 62 inay include one or more inner 
Sections. 63 and all Sections may be almost en 
tirely telescoped into the housing 5 so that the 
antenna. Will not project substantially above the 
vehicle body when not in use. The upper end 
of the tubular housing $f is threaded as indi 
cated at 54 to receive the nut, assein by 2 for 
holding the structure in asserabled relation. 
An outer protective housing S5 is provided about 

the tubular Support inember 6 and is insulated 
therefron. Insulating sleeves. 66 and 67 hold the 
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tubular member 6 in insulating relationship 
Within the housing 65 and insulator 7 and wash 
er i8 prevent electrical contact between the an 
tenna, Section 62 and the end 69 and the sides 
of the housing respectively. At the top of the 
housing 65 a conducting ring 73 is provided with 
the insulating sleeve 7 holding the ring 7 out 
of contact with the tubular Support member 
6. Inturned beads or dimples 2 are provided 
in the outer housing 63 for engaging the sleeves 
66 and 3 and receSSes in ring for holding the 
members in the proper position with respect to 
each other. A mounting strap 73 is Secured to 
the housing 65 for Securing the same to the 
vehicle body. 
In order to prevent relative movement between 

the outer antenna, section 52 and the Supporting 
tubular member SE, the nut assembly 63 includ 
ing resilient washer 3 is provided. The washer 
3G is held between the nain nut portion 8 which 
is threaded to the member 6 and a trim or cap 
portion 32. The portion 8 holds the anteinina, 
structure in assembled l'elation, and the cap por 
tion 82 serves to compress the Washer 8C so 
that it iiirmly engages the section 62 to prevent 
rattling of the section 62 within the tubular men 
ber 6. 
A coaxial lead-in may be provided for the an 

tenna, which includes an oute sleeve 5 connected 
to the housing 65 and an inner conductor 3 
connected to the tubular nernber 6i. The inner 
conductor is thereby connected through the tu-. 
bular support member 6 to the antenna, ele 
inent, and the outer conductor is glounded 
through the housing 65, the conducting ring 70, 
cup washer 4 and the lower nounting ring 36 
to the vehicle body 69. 

it is seen from the above that the antenna, 
structure disclosed provides an arrangement 
wherein the antenna, element itself may be 
mounted at various angles with respect to the 
Surface on which it is Supported. Actually the 
slot in the lower mounting member is such that 
angles up to 30 degrees from the direction per 
pendicular to the mounting Surface can be ob 
tained. The mounting provides a rigid support 
With the elements of the assenbly being tightly 
clamped together so that the mounting is not 
adversey affected by Vibration. The mounting 
also presents a very neat appearance and provides 
the required insulation for the antenna, elements 
while grounding the Outer sleeve of the lead 
in conductor as is required for satisfactory oper 
ation. 
The antenna mounting disclosed is suitable for 

use either with an antenna, element which is 
mounted entirely above the vehicle body and 
telescoped to a relatively short length, and also 
for an antenna, having a housing within the con 
fines of the vehicle body into which the antenina, 
element may be telescoped so it will not appear 
substantially above the contour of the vehicle 
body. This universal arrangement nakes the 
Servicing of the antenna, nuch easier and re 
duces the amount of maintenance parts required 
to take care of the usual servicing requirements. 
Although certain embodiments of the inven 

tion have been shown which are illustrative there 
of, it is obvious that various changes and modi 
fications can be made in the structure within 
the intended scope of the invention as defined in 
the appended claims. 

claim: 
1. An antenna structure for use on a vehicle 

including an antenna, element and a mounting 
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for supporting the sane from a wall of the ve 
hicle at an Opening therein, with Said antenna, 
element being held at various angles with respect 
to said wall, said mounting including in coimbi 
nation, top and bottom base merinbers pasitioned 
On opposite sides of said Wall, Said base inel 
bers having apertures therein and having boSS 
portions for positioning the Sailine with respect 
to said opening, a Sealing gasket provided be 
tween said top member and said waii, Said top 
member having a concave uppei Surface, an 
annular tubular member having a spherical Sur 
face resting on said concave upper Surface of 
said top member, said annular concave upper Sur 
face having a smaller radius of curvatuli's than 
said spherical surface of said tubular inenber 
whereby two annular lines of engagement are 
provided between said top ninenbar and said tubu 
lar member, said botton member having a lower 
curved Surface, Said antenna, eiement having a 
portion extending through said base inemiers and 
Said tubular member and having a shoulder por 
tion and a threaded portion, a Cup Washer posi 
tioned between said shoulder portion of said an 
tenna, element and Said lower curved surface of 
Said botton member, Said tiii'eaded portion of 
said antenna, element extending adjacent Said 
tubular member, and Securing means having 
threads engaging Said threaded portion for hold 
ing Said tubular heinber against Said top men 
ber and clamping said top and bottom inheim 
bers on opposite sides of said wall, Said Securing 
means having a collar portion adapted to be 
closely fitted within Said tubular meinher in the 
assembled relation. 

2. An antenna, structure for in Clinting Cn a ve 
hicle including rod-like antenna, means and 
In Quinting ineans for Supporting the same from a 
Wall of the vehicle at an opening therein, with 
Said 'Od-like antenna, means extending at a Se 
3cted angle with respect to said wall, said :nount 
ing including a first annular inerinbei positioned 
On the top side of said wall and having a con 
Cave upper Surface, a second innenbei' inaving a 
Slot therein positioned on the botton side of 
Said Wall and having a convex lower surface, a 
tubular member having a spherical lower Sur. 
face resting on Said concave upper surface of 
Said first member, a tubula. Supporting inemkher 
for receiving said rod-like antenna, means ex 
tending through said cpening in said wall and 
through Said first and second inenbei's and said 
tubular member, said supporting thenber having 
threads thereon adjacent said tubular rhember, 
and a shoulder portion adjacent, said lower con 
WeX Surface of Said Second member, and Se 
Curing means including a first portion having 
threads engaging said threads on said support 
ing member holding said tubulai' member against 
Said first member and claimping said Wall be 
tween said first and second members, said secul 
ing means including a second portion threaded 
to Said first portion and compressible means 
therebetween engaging said antenna, inneans to 
prevent movement thereof with respect to said 
tubular supporting member. 

3. An antenna, structure including elongated 
antenna, means and mounting means for sup 
porting the same from a wall at an opening there 
in, with Said antenna, means extending at vari. 
OuS angles With respect to said Wall, said an 
tenna Structure including in combination, mount 
ing means having upper and lower portions with 
Openings therein extending on opposite sides of 
Said wall, Said upper portion having an upper an 
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nular concave surface of generally spherical con 
figuration, a ball-shaped inerinber having an 
opening therein and a sphericai Surface resting 
On Said upper concave surface of said upper por 
tion, Said upper concave Surface of Said uppel 
portion having a Smaller radius of curvature than 
said spherical surface of said ball-shaped men 
be whereby engagement therebetween is along 
two spaced lines, said lower portion having a 
convex lower Surface, said antenna, means ex 
tending through Said Cpening in Said Wall and 
through mounting means and said ball-shaped 
member and having a shoulder portion adjacent 
said lower convex surface of said lower por 
tion and a threaded portion adjacent said ball 
shaped naenber, and Securing means having 
threads engaging said threaded portion for 
drawing said ball-shaped innenber toward said 
shoulder portion so that said upper and lower 
portions of said mounting means tightly engage 
opposite sides of the wall and said antenna 
means is rigidly mounted thereby. 

4. An antenna, structure including elongated 
antenna, neans and 2 Clinting ineans for Sup 
porting the Saiine from a Wall at all opening 
thereira, with said antenna ireans extending 
at various angles with respect to said wall, Said 
antenna, structure including in combination, an 
ular mounting years having upper and lower 

portions extending On opposite sides of Said wall, 
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Said upper portion having an annular concave 
upper Surface, a tubulair member having a spheri 
cal Surface resting On Said concave upper Surface 
of Said upper portion, Said concave upper Surface 
of said upper member having a smaller radius of 
curvature than said spherical surface of said 
tubular member whereby engagement therebe 
tween is along two annular lines, said lower por 
tion having a convex lower surface, said antenna 
means extending through said opening in said 
Wall and through annulai' alounting means and 
Said tubular inerinber and having a shoulder por 
tion adjacent Said lower convex surface of said 
Iower portion and a threaded portion adjacent 
said tubular member, a cup washer interposed be 
tween Said shoulder portion and said convex sur 
face of said lower portion and having a cylin 
drical edge providing a sharp engagement with 
said convex surface, and securing means having 
threads engaging said threaded portion for draw 
ing said tubular member toward said shoulder 
portion so that said upper and lower portions 
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tightly engage opposite sides of the wall, and said 
antenna, means is rigidly mounted thereby. 

5. An antenna, structure for mounting on a vehi 
cle including elongated antenna, neans and 
a mounting for Supporting the Same from a Wall 
of the vehicle at an opening therein, with said 
elongated antenna, means extending at various 
angles with respect to said wall, said antenna, 
structure including in combination, an annular 
member positioned on the top Side of Said Wall 
and having a concave upper Surface of generally 
Spherical configuration, a resilient washer posi-. 
tioned between Said annular member and said 
top side of Said Wall, a tubular insulating mem 
ber having a spherical Surface resting on said 
CCncave upper Surface of Said annular member, 
Said COncave Surface of Said annular member 
having a Smaller radius of curvature than said 
Spherical Surface of said tubular insulating mem 
ber, a conducting member having an elongated 
slot therein positioned on the bottom side of said 
wall and having a convex lower surface, said 
antenna, means including a stud portion extend 
ing through said cpening in said Wall and through 
Said members and having threads thereon ad 
jacent Said tubular member, tubular insulating 
means about Said Stud portion, conducting sleeve 
means Secured to Said insulating means and hav 
ing a shoulder portion electrically and mechani 
cally connected to said lower convex surface of 
Said conducting member, securing means having 
threads engaging Said threads on said stud por 
tich for drawing Said tubular member toward said 
shoulder portion, and thereby clamping said 
wall between said resilient washer and said con 
ducting member, and an antenna, lead-in includ 
ing a first inner conductor connected to said 
Stud portion for connection to said antenna, 
Ineans and a Second Outer conductor connected 
to Said conducting sleeve means for connection 
thrnugh Said conducting member to said vehicle 
Wall. 

WILLIAM.J. R.A.C.E. 
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