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2,917,743 
AUTOMOBILE ANTENNA. APPARATUS 

Joseph Grashow, New York, N.Y., assignor to The Quick 
Mount Manufacturing Co., Inc., Brooklyn, N.Y., a cor 
poration of New York 
Application February 21, 1957, serial No. 641,577 

18 Claims. (CI. 343-713) 

This invention relates to automobile radio antennas 
and more particularly, to means designed to effect quick 
and positive antenna mounting from the outside Surface 
of the automobile body regardless of the curvature of the 
body at the point of mounting, and in addition, provides 
economical and easy electrical connections to the an 
tenna... , 
The instant application is a continuation-in-part of 

my application for Automobile Antenna Apparatus, filed 
November 15, 1956, and assigned Serial No. 622,491. 
There has been recognized for many years the need of 

providing a practical automobile antenna mounting mech 
anism that allows mounting of the antenna directly and 
entirely from the outside of the automobile. Mounting 
an antenna to an automobile directly from the outside 
provides many advantages. Installation may be effected 
by the owner of the automobile or an automobile parts 
retailer. Installation is easily and economically accom 
plished. Such installation does not require replacement 
or patching of upholstery coverings and avoids mounting 
at otherwise inaccessible under-surfaces of the autono 
bile. Additionally, such antennas may be installed on 
the automobile production line by the automobile manu 
facturer and considerable time in labor costs will be saved 
by eliminating the necessity of working in a relatively 
inaccessible interior of fenders, cowls or other locations. 
Attachment of such antennas simplifies operation since 
the antenna installation need not be coordinated with 
other assembly operations. 

Heretofore, a number of structures have been marketed 
for the purpose of accomplishing attachment of automo 
bile antennas directly from the outside of the automobile 
surface. The successful prior art mounting mechanisms 
include toggle arms or Swinging links. Generally, the 
antenna is mounted to the automobile fender. A hole is 
punched in the fender. The antenna is dropped through 
the hole from the top fender surface. The toggle arm 
is clamped to the under-surface, by a threaded nut bear 
ing against the upper surface of the fender. However, 
in recent years, automobile manufacturers have used rein 
forced two-walled structures in the regions of the auto 
mobile body at which it is most desired to mount an 
tennas. Because of the close spacing of the two-walled 
reinforced structures, it has become impossible to mount 
toggle arm antennas of prior art design from an outside 
automobile surface. The close spacing between the two 
walls does not provide sufficient clearance for the toggle 
arms or swinging links to turn into proper position for 
clamping against the under-surface of the fender. In 
addition, the two-walled structure prevents mounting a 
"disappearing” type of antenna from the top automobile 
surface. A "disappearing' antenna is one in which a 
substantial portion of the antenna is suspended below the 
automobile surface. The prior art embodiments of this 
type of antenna employs a coaxial line connector extend 
ing laterally from the antenna housing. The connector 
serves to couple the receiver cable to the antenna. The 
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2 
punched hole is generally too small to pass the antenna 
because the coaxial connector projects transversely from 
the antenna. 

It is therefore the principal object of the instant in 
vention to provide automobile antenna mounting means 
allowing antenna mounting from the top outside surface 
of the automobile regardless of close spacing between two 
Walls of reinforced automobile structure, and regardless 
of the curvature of such structure. 

It is a further object of the instant invention to effect 
the foregoing object for antennas of the collapsible ex 
tendible type whether the antenna is the type such that 
Substantially the whole antenna extends above the auto 
mobile surface or the type such that a substantial portion 
is adapted for suspension below the automobile surface. 

It is a further object of the instant invention to pro 
vide automobile antenna structure adapted to be mounted 
to the automobile directly from the outside top surface 
thereof in which the mounting means comprise pivotal 
arms obliquely shaped to allow structural clearance to 
permit same to pivot from a longitudinal orientation to 
a lateral orientation while disposed between two closely 
spaced reinforced automobile walls. 

It is a further object of the instant invention to pro 
vide automobile mounting means for automobile antennas 
to be mounted directly from the top outside surface of 
reinforced automobile structure having two closely spaced 
walls contemplating one antenna embodiment in which 
Substantially all of the antenna is suspended above the 
upper automobile surface and is electrically connected to 
a receiver-antenna coaxial cable in a novel manner at 
the lower end of the mounted antenna which end is dis 
posed below the automobile surface, and in other em 
bodiments wherein a substantial portion of the antenna 
is housed below the automobile surface and the cable 
connection thereto is made in a novel manner to the 
housing at points disposed below the automobile sur 
face. 

It is a further object of the instant invention to pro 
vide for automobile antenna structure mounted directly 
from the upper top surface of the automobile embody. 
ing novel means for connecting coaxial cable to such an 
tennas without the need of coaxial electrical connectors; 
in one embodiment the coaxial cable is fastened to a 
crimped sleeve at the lower end of the antenna wherein 
the braided outer conductor of the cable is crimped to 
the sleeve and the inner conductor of the cable is an 
chored to the lower butt end of the antenna rod; in other 
embodiments, the antenna has a housing into which a 
Substantial portion of the antenna extends, the housing 
is suspended below the automobile surface and is pro 
vided with a hole through which the inner conductor of 
the cable extends to connect electrically with the antenna 
rod whereas the braided outer conductor of the cable 
electrically connects to the housing. 

it is a further object of the instant invention to pro 
vide an automobile antenna adaptable to be mounted 
from the top outside surface of the automobile in which 
an appreciable portion of the antenna is adapted to ex 
tend below the automobile surface; the antenna is en 
cased in a hollow concentric housing; the housing may 
be provided with a longitudinal trench- or with a metallic 
shielding sleeve in which the antenna cable is inserted 
to facilitate antenna mounting through an opening in the 
automobile structure. • 

It is a further object of the instant invention to pro 
vide an automobile antenna structure adapted to be 
mounted to the automobile from the top outside surface 
thereof in which novel ornamental mounting means is 
designed to cooperate with a pivotal clamping means 
to attach the antenna to the automobile wherein the 
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mounting means completely seals off the opening through 
which the antenna is inserted for such mounting. 

It is a further object of the instant invention to provide 
antenna structure in which a number of components of 
the antenna are adaptable for use as components of a 
plurality of embodiments to effect economy of manu 
facture. 

Further objects and advantages will become apparent 
from the following description taken in conjunction with 
the drawings, in which: 

Fig. 1 is a longitudinal elevation of an automobile 
antenna using the improvements of the instant inven 
tion and shows the clamping arms oriented substantially 
in alignment with the axis of the antenna to permit inser 
tion through the opening in the automobile structure, 
and in addition the figure shows the locking means partly 
in section and disassembled; 

Fig. 2 shows the upper portion of an antenna clamped 
to reinforced automobile structure, which antenna differs 
from the embodiment of Fig. 1 in that the lower end of 
the sleeve is connected to an antenna housing to provide 
a disappearing type of automobile antenna; 

Fig. 3 is a longitudinal fragmentary and sectional view 
taken along line 3-3 of Fig. 1: 

Fig. 4 is a perspective view of a pivotal arm used for 
clamping the antenna to the automobile; 

Fig. 5 is a longitudinal fragmentary and partly sec 
tional view of the lower portion of antenna of the dis 
appearing type incorporating the improvements of the 
instant invention, which figure may be considered to be 
the lower fragmentary portion of the upper portion shown 
in Fig. 2; 

Fig. 6 illustrates another embodiment of a disappear 
ing type of antenna and is a longitudinal, partly sectional, 
and lower fragmentary view which should be taken in 
combination with Fig. 2; 

Fig. 7 is a sectional plan view taken along line 7-7 
of Fig. 5; and 

Fig. 8 is a longitudinal, sectional and fragmentary view 
of still another structure for disappearing type of antenna 
and may be considered the lower portion of the struc 
ture shown in Fig. 2. 
The antenna 10 illustrated herein is provided with 

slidable, collapsible sections 11, 11’ and 2. Antenna 
rods 11, 4, 12 provide the usual expandible retractable 
automobile antenna for radio reception. A substantially 
cylindrical metallic sleeve 13 has a threaded upper end 
14 and a through bore 15. In the embodiment of Figs. 
1 and 3, sleeve 13 is mounted in coaxial relationship over 
the lower end of rod 12. A cylindrical insulator member 
16 has a through bore and is mounted in coaxial rela 
tionship over the section of rod 12 extending through 
sleeve 13. Rod 12, insulator 16 and sleeve 13 are held 
together by crimp indents 8, 8' at the opposite surfaces 
17, 17. Toggle means such as a pair of opposed arms 
18, 18' are pivotally mounted along respective flat sur 
faces 17, 17. Arms 18, 18’ are separately hinged by 
rivets 19, 19" to rock about an axis normal to the longi 
tudinal axis of antenna 10. Arms 18, 18' have convex 
lower edges 20, with oblique end portions inclined to 
ward upper transverse edges 21, 21. 
A coaxial cable 22 connects antenna 10 to a radio re 

ceiver. Cable 22 is provided with an outer insulated 
sheath 23, a braided outer conductor 24, and an inner 
conductor 25 insulated by a non-conducting material 26. 
Cable 22 is joined to antenna 10 at the lower end of 
sleeve 13. A relatively non-elastic metallic crimp sleeve 
27 is seated in the stepped diametered lower end of bore 
15. Sheath 23 is cut back but extends part way into 
the through bore of crimp sleeve 27. Braid 24 also ex 
tends part way into crimp sleeve 27 and is folded back 
against crimp sleeve 27 to provide good electrical contact 
therewith. The protruding insulated and covered inner 
conductor 25 projects from the folded end of braid 24. 
The end of inner conductor 25 is sheared of insulated 
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metal plug 12' anchored to the lower end of rod 12 to 
provide good electrical contact therewith. Plug 12' also 
Serves to arrest downward movement of rod 11. Cable 
22 is held fast to antenna 10 by crimping at 28 the lower 
end of sleeve 13 to sleeve 27 and by crimping sleeve 27 
to cable 22. It will be noted that the crimp connection 
of cable 22 to antenna 10 as shown herein has eliminated 
the usual coaxial conductor connectors. 

It is the current practice of automobile manufacturers 
to reinforce cowls and fenders with two closely spaced 
walls such as 31 and 32. Reinforcement of cowl and 
fender structure usually occurs at the regions where it is 
desirable to attach automobile antennas. Walls 31, 32 
are provided with aligned openings 33 at the point where 
antenna 10 is to be attached. Openings 33 are diametered 
to be slightly larger than the peripheral diameter of 
sleeve 13. The over-all lateral dimension of arms 18 
and 18' is greater than the diameter of openings 33 
to enable arms 18, 18 to clamp against the under side 
of top wall 31 at opposed sides of opening 33, as shown 
in Fig. 2. 
For the purpose of describing the instant invention, 

it will be assumed that two closely spaced walls 31, 32 
constitute a reinforced automobile fender structure. Up 
per surface of wall 31 is the outer top surface of the 
automobile fender. Lower wall 32 serves as a reinforc 
ing structure. Close spacing of walls 31, 32 will ordi 
narily prevent insertion and attachment of an automobile 
antenna from the top. The improvements of the instant 
invention permit the advantage of insertion from the 
top. To achieve a permanent and firm attachment of 
antenna i0 to the automobile structure, the installer 
punches out a fender opening made up of aligned holes 
33 in walls 31, 32. Holes 33 are diametered slightly 
greater than the diameter of sleeve 13. Opening 33 is 
just large enough to permit insertion of antenna 10 in 
the manner to be described. Antenna 10 is attached to 
the automobile by allowing cable 22 to drop through 
opening 33, which cable is joined to the lower end of 
sleeve 13. Upon downward insertion of antenna sleeve 
13 through and past opening 33, arms 18, 18’ are pivoted 
so that the lateral edges 21, 21' are aligned substantially 
with the longitudinal axis of antenna 10, as shown in 
Fig. 1, in order for the arms to clear opening 33. An 
tenna 10 is lowered until sleeve 13 passes below opening 
33 of wall 31, such that arms 18, 18’ are disposed be 
tween walls 31, 32, whereupon antenna 10 is jiggled 
slightly. The distributed weight of convex shaped arms 
18, 18' causes same to rock and consequently turn to 
extend laterally in respect to the longitudinal axis of an 
tenna 10, as shown in Fig. 2. With prior art structure, 
this cannot be achieved because the pivotal links are ordi 
narily too wide to permit such turning between the close 
ly spaced walls 31, 32. The obliquely upwardly turned 
ends of edges 20, 20' permit arms 18, 18' to clear lower 
wall 32 as the arms pivot between the two walls when 
turning from longitudinal alignment to lateral alignment. 
The lateral edges 21, 21 of arms 18, 18’ are disposed 
to engage the under surface of wall 31 when the arms 
are laterally aligned. Antenna 10 is then drawn up 
wardly until such engagement is realized. 
Antenna 10 is clamped to the automobile structure by 

locking means including an ornamental locknut 34, a 
circular shield 35, a supporting ring 36, and a rubber 
like gasket 37. Nut 34, shield 35, spacer 36 and gasket 
37 are provided with respective through openings to per 
mit insertion over antenna rods 11, 11", 12. Gasket 37 
is adapted to rest against the top surface of wall 31 sur 
rounding opening 33. Gasket 37 seals opening 33 and 
prevents seepage of rain and Snow therethrough. Ring 
36 has a semicircular outer shape and is provided with . 
an off-centered through opening or slot 38 at the top 
thereof. In completing the water seal at the locking 
means, the bottom of spacer 36 has an annular flange 
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of Fig. 5. It is understood that bead 52 slides along 
the inner bore surface of housing 60 upon movement of 
ròd 12, . 
The embodiment of Fig. 8 applies to another version 

vof disappearing type antenna. 
65 is provided with a housing 66 which does not have 
a trench such as 53 or an outer tubing such as 61. 
Housing 66 has a narrowed diametered upper portion 
67 joined by a curved shoulder to a larger diametered 
main portion 68. An opening 69 is provided at the 
curved shoulder portion of housing 66. Cable 22 is 
brought up to opening 69, at which point sheath 23 and 
braided conductor 24 are cut back such that braided 
conductor is soldered to housing 66 around opening 69. 
The insulated inner conductor 25 extends through open 
ing 69 and into the interior of housing 66. The end of 
inner conductor 25 is bared of insulation 26 and soldered 
to resilient washer 55 slidably mounted over rod 12. 
As noted hereinbefore, bead 70 is anchored to housing 
66 by crimping such as at 56 and suspends washer 55 
so that red 12 slides therein upon extension or retraction 
with respect to housing 66. The lower end of rod 12 
is provided with bead 52 slidable along the inner bore 
surface of housing 66, as shown in Fig. 6. 

It will be understood that the D.C. ground circuit 
includes braid 24 conductively connected to housings 
51, 60 &r 66. The housings in turn are conductively 
contected to sleeve 3. The ground may be completed 
thsough arms 13, 18' in contact with the under surface 
of wall 31. ?ience arms 18, 8' are made preferably 
of conducting materials. The same applies for the em 
'bodiment of Fig. 1 except housings are not used. 

Carved supporting shoulders 72, 72 on the opposed 
sides of sleeves 3 are disposed immediately below the 
convex lower edges 20. Shoulders 72, 72' are adapted 
to support arms 18, 8' when the arms are firmly 
clamped to wall 31 to prevent shearing of metallic pivots 
at 21, 21. Each arm 18, 8' may be provided with a 
lateral ledge 13, 73 to effect support of the arms by 
sholder 72, '72'. 
With respect to economy of manufacture, it should be 

'noted that rods il, 11", 12 and sleeve 13 are adapted 
for use in tither of the embodiments hereinabove die 
scribed, The enbodiments differ only in that for the 
first version, crimp sleeve 27 is used to connect cable 
22 to antenna i0, whereas in the other instances the 
Yelatively long housings 5, 60, 65 serve to encase a 
Substantial portion of the antenna and effect connection 
to cable 22. In all instances it will be noted that the 
usual coaxial connector used to effect connection between 
'cable and antenna has been eliminated. Of prime im 
3pôrtance, the embodiments incorporate features which 
spermit attachment of the antenna from the top of the 
:automobile. 

With respect to the embodiments of Figs. 5, 6 and 8, 
it will be understood that insulator member 16 is pressed 
fit within the sleeve 13 so that these bodies remain fixed 
relative to each other as rod 12 slides within the inner 
bore of member 16. 

Since many changes could be made in the above con 
struction and many apparently widely different embodi 
ments of this invention could be made without departing 
from the scope thereof, it is intended that all matter con 
tained in the above description or shown in the accom 
panying drawings shall be interpreted as illustrative and 
not in a limiting sense. 
What is claimed is: 
1. An automobile antenna adapted to be secured at 

an opening in closely spaced reinforced automobile struc 
ture which structure includes two separately spaced upper 
and lower walls having aligned openings comprising, a 
plurality of longitudinal rods one slidably suspended 
within another and defining an extensible retractable an 
tenna, a sleeve having a threaded upper end and through 
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8 
bore mounted in coaxial relationship over the lower end 
of the outer antenna rod, insulating means mounted co 
axially between said outer rod and sleeve and electrically 
insulating same, said sleeve having opposed flat outer Sur 
faces extending longitudinally intermediate its upper and 
lower ends, toggle means having opposed arms, each arm 
being pivotally mounted along respective flat Surfaces and 
adapted to rock about an axis normal to the longitudinal 
axis of said antenna rods, said arms having lateral upper 
edges and a convex lower edge with oblique end por 
tions inclined toward said upper edges, electrical con 
ducting coaxial cable having an outer conductor electri 
cally connected to said sleeve and an inner conductor in 
sulated therefrom and electrically connected to said an 
tenna rods, the largest diameter of said sleeve being ap 
proximately equal to but slightly less than the diameter of 
the opening, the lower end of said antenna being adapted 
to pass through said opening from the top surface of 
said upper wall for engaging the upper edges of said 
pivotal arms with the under surface of said upper wall, 
and means for threadedly engaging said sleeve and bear 
ing against said top surface of said upper wall and co 
operating with said arms to clamp said antenna to said 
automobile structure, whereby said antenna may be at 
tached to an automobile from the outside thereof by 
pivoting said arms into alignment with said longitudinal 
axis and downwardly inserting said joined cable and por 
tion of said sleeve through said opening until said arms 
are disposed to engage the under surface of Said upper 
wall, said arms being realigned to extend laterally to 
clamp against said under Surface. * ? 

2. Apparatus as defined in claim 1 wherein, said sleeve 
being stepped diametered at the lower bore end, a metallic 
crimp sleeve seated in the stepped diametered end of 
said sleeve, the outer conductor of said cable being 
braided, said cable having an insulating sheath over said 
braid and being cut back but extending part way into the 
bore of said crimp sleeve, said braid also extending part 
way into the crimp sleeve and being folded back and dis 
posed to make good electrical contact therewith, the in 
sulated inner conductor of said cable protruding into said 
crimp sleeve past the folded back braid and secured to 
the lower end of said lowermost rod to provide a good 
electrical contact therewith, the lower end of said sleeve 
being crimped to said crimp sleeve and said crimp sleeve 
being crimped to said cable, whereby said cable is held 
fast to said antenna. 

3. An automobile antenna adapted to be secured to 
automobile structure having closely spaced upper and 
lower walls which walls incorporate aligned openings 
comprising, a plurality of longitudinal rods one suspended 
within another and defining extensible and retractable an 
tenna for radio reception, a sleeve having a threaded up 
per end and through bore mounted in coaxial relationship 
over the outer rod of said plurality, insulating means 
mounted between said outer rod and sleeve and electri 
cally insulating same, said sleeve having opposed fiat 
outer Surfaces extending longitudinally intermediate its 
upper and lower ends, toggle means having opposed arms, 
each arm being pivotally mounted along respective flat 
Surfaces and adapted to rock about an axis normal to the 
longitudinal axis of said antenna rods, each arm having 
an upper clamping edge and also having a convex lower 
edge with oblique end portions inclined toward the trans 
verse upper edge thereof, a housing of conducting material 
depending from the lower end of said sleeve and having a 
longitudinal inner bore of sufficient axial length to receive 
said rods in coaxial relationship within said bore when 
said rods are in substantially full retracted position, said 
housing having a recessed trench extending longitudinally 
along at least a portion thereof, said housing surface hav 
ing a through hole communicating with said trench, 
an electrical conducting coaxial cable having an inner 
conductor insulated from an outer braided conductor, 
both conductors being in coaxial relationship within an 
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outer insulated sheath, said braided conductor being 
folded back and electrically connected to said housing at 
said hole, said insulated inner conductor extending through 
said hole and having its end sheared of insulation and 
electrically connected to said rods, said antenna being 
adapted to pass through said openings from the top sur 
face of said upper wall for engaging the upper edge of 
said arms with the under surface of said upper wall, and 
means for threadedly engaging said sleeve and bearing 
against the top surface of said upper wall and cooperat 
ing with said arms to clamp said antenna to said auto 
mobile structure, the diameter of said housing being ap 
proximately equal to but slightly less than the diameter 
of said openings, whereby said antenna may be attached 
to an automobile by passing the housing axially through 
said wall openings until said arms are disposed between 
said walls to engage said upper wall under surface, said 
cable being adapted to seat within said trench and there 
by being recessed at least partially within the periphery 
of said housing to permit unobstructive insertion of said 
cable and housing through said openings upon mounting 
said antenna to said automobile. . 

4. Apparatus as defined in claim 3 wherein, the upper 
end of said housing is crimped to the lower end of said 
sleeve, a resilient electrical conducting element mounted 
over said outer rod and allowing slidable extensible and 
retractable movement of said rod with respect to said 
housing, an insulated bead anchored to the inner bore 
surface of said housing for suspending said element in 
relatively fixed position in said housing juxtaposed said 
housing hole, and a second insulated bead anchored to 
the lower end of said rod and slidable along said inner 
bore surface of said housing. 

5. An automobile antenna adapted to be secured to 
automobile structure having closely spaced upper and 
lower walls which walls incorporate aligned openings 
comprising, a plurality of longitudinal rods one suspended 
within another and defining an extensible and retractable 
antenna for radio reception, a sleeve having a threaded 
upper end and through bore mounted in coaxial relation 
ship over the outer one of said rods, insulating means 
mounted between said outer rod and sleeve and electri 
cally insulating same, said sleeve, having opposed flat 
outer surfaces extending longitudinally intermediate its 
upper and lower ends, toggle means having opposed arms, 
each arm being pivotally mounted along respective flat 
surfaces and adapted to rock about an axis normal to the 
longitudinal axis of said antenna rods, each arm having 
an upper clamping edge and also having a convex lower 
edge with oblique end portions, inclined toward the upper 
edge: thereof, a housing of conducting material depend 
ing from the lower end of said sleeve and having a lon 
gitudinal inner bore of sufficient axial length to receive 
said rods in coaxial relationship within said bore when 
said rods are in substantially fully retracted position, said 
housing having an outer surface provided with axially 
spaced apart through holes, respective ones of said holes 
being adjacent upper and lower ends of said housing, a 
hollow tubular conducting member extending axially along 
said outer surface of said housing, the upper end of said 
tubular member terminating adjacent said upper housing 
hole, the lower end of said tubing being turned inwardly 
through said lower housing hole and extending into said 
housing and terminating adjacent the lower end thereof, 
an electrical conducting coaxial cable having an inner 
conductor insulated from an outer braided conductor, 
both conductors being in coaxial relationship within an 
outer insulated sheath, said cable extending into the lower 
opened-end of said housing and the sheath thereof being 
cut off therein, said braided conductor extending part way 
into the lower opened end of said housing and being 
folded back and disposed to make a good electrical con 
nection thereto, said insulated inner conductor extending 
through said tubular member from the lower end thereof 
and out from its upper end and through the adjacent 
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10 
upper housing hole, said inner conductor having an end 
stripped of insulation and being conductively connected 
to said outer rod, and means for threadedly engaging said 
sleeve and bearing against the top surface of said upper 
wall and cooperating with said arms to clamp said an 
tenna to said automobile structure, the combined diameter 
of said housing and suspended tubular member being 
slightly less than the diameter of said wall openings, 
whereby said antenna may be attached to ari automobile 
by passing the housing vertically through said wall open 
ing until said arms are disposed between said walls to 
engage said upper wall under surface. 

6. An automobile antenna adapted to be secured to 
automobile structure having closely spaced apart upper 
and lower walls which walls incorporate aligned openings 
comprising, a plurality of longitudinal rods one suspended 
within another and defining an extensible and retractable 
antenna for radio reception, a sleeve having a threaded 
upper end and a through bore mounted in coaxial relation 
ship over the outer one of said rods, insulating means 
mounted between said outer rod and sleeve and electri 
cally insulating same, said... sleeve having opposed flat 
outer surfaces extending longitudinally intermediate its 
upper and lower ends, toggie means having opposed arms, 
each arm being pivotally mounted along respective flat 
surfaces and adapted to rock about an axis normal to the 
longitudinal axis of said antenna rods, each arm having 
an upper clamping edge and also having a convex lower 
edge formed by oblique ends turned toward the upper 
edge thereof, a housing of conducting material depend 
ing from the lower end of said sleeve and having a lon 
gitudinal inner bore of Sufficient axial length to receive 
said rods in coaxial relationship within said bore when 
said rods are in substantially fully retracted position, said 
housing having an outer surface defining a marrow diam 
etered upper portion joined to a larger diametered lower 
portion by a curved shoulder and also having a through 
opening at said shoulder, a resilient conducting element 
coaxially mounted over said outer rod and allowing slid 
able extensible and retractable movement of said rods in 
respect to said housing, an insulated bead anchored to the 
inner bore surface of said housing for suspending said 
element in a relatively fixed position adjacent said curved 
shoulder, a second insulated bead anchored to the lower 
end of said outer rod and slidable along the inner bore 
surface of said housing, an electrical conducting cable 
having an outer sheath cut back and terminating at said 
shoulder opening and also having a braided outer con 
ductor folded back and joined to said housing about said 
shoulder opening, said cable also having an insulated 
inner conductor extending coaxially through said braided 
conductor into the interior of said housing through said 
shoulder opening and having the insulation thereof 
sheared to permit electrical connection of the end of said 
inner conductor to said element, and means for threadedly 
engaging said sleeve and bearing against the top surface 
of said upper wall and cooperating with said arms to 
clamp said antenna to the automobile structure, whereby 
the antenna may be attached to the automobile by passing 
the housing vertically through said wall openings until 
said arms are disposed between said walls to engage said 
upper wall under surface. 

7. An antenna adapted to be secured to a wall of an 
automobile structure, which wall includes an opening to 
allow insertion of the antenna from the top surface there 
of when securing the antenna to the automobile structure 
comprising, a plurality of longitudinal antenna rods sus 
pended one within another and defining an extensible and 
retractable radio antenna, a sleeve having opposed upper 
and lower ends and an inner through bore, said sleeve 
being mounted in coaxial relationship over the outer one 
of said rods, insulating means between said outer rod 
and sleeve, clamping means mounted to said sleeve, a 
housing depending from the lower end of said sleeve and 
having an axial bore to receive said antenna rods when 
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they are in a retracted position, said antenna rods being 
in extended position upon withdrawal of said rods longi 
tudinally from said housing bore and being in retracted 
position upon insertion of said rods into said housing 
bore, means in said housing for maintaining Said rods 
in substantially coaxial relationship with respect to said 
housing bore when said rods are in retracted position, 
an electrical transmission line cable for coupling said 
antenna to an electrical apparatus, means on said hous 
ing for coupling said cable to said antenna and allowing 
said cable to extend generally parallel to and substantially 
against the outer surface of said housing in the region 
where such coupling is effected, and means operatively 
associated with said sleeve and cooperating with said 
clamping means for engaging said clamping means against 
the underneath surface of said automobile wall structure, 
whereby the antenna may be firmly secured to the auto 
mobile structure by passing the lower end of said housing 
and coupled cable axially through the wall opening until 
said clamping means are disposed underneath the auto 
mobile structure wall for the purpose of engaging said 
wall in clamping relationship. 

8. An antenna adapted to be secured to a wall of an 
automobile structure, which wall includes an opening to 
allow insertion of the antenna from the top surface there 
of when securing the antenna to the automobile structure 
comprising, a plurality of longitudinal antenna rods sus 
pended one within another and defining an extensible and 
retractable radio antenna, a sleeve having opposed upper 
and lower ends and an inner through bore, said sleeve 
being mounted in coaxial relationship over the outer one 
of said rods, insulating means between said outer rod 
aid sleeve, clamping means mounted to said sleeve, a 
housing of electrically conducting material depending 
from the lower end of said sleeve and having an axial 
bore to receive said antenna rods when they are in a 
retracted position, said antenna rods being in extended 
position upon withdrawal of said rods longitudinally 
from said housing bore and being in retracted position 
upon insertion of said rods into said housing bore, means 
in said housing for maintaining said rods in substantially 
coaxial relationship with respect to said housing bore and 
including an electrically conducting element slidably en 
gaging the oliter rod, said element being fixed in position 
relative to said housing bore, a radio frequency transmis 
Sion line cable for coupling said antenna to a radio, 
means on said housing for coupling said cable to said 
antenna and allowing said cable to lie generally parallel 
to and substantially against the outer surface of said 
housing in the region where such coupling is effected, 
and means operatively associated with said sleeve and 
cooperating with said clamping means for engaging said 
clamping means against the underneath surface of said 
automobile wall structure, whereby the antenna may be 
firmly secured to the automobile structure by passing the 
lower end of said housing and coupled cable axially 
through the wall opening until said clamping means are 
disposed underneath the automobile structure wali for 
the purpose of engaging said wall in clamping relation 
ship. 

9. An antenna as defined in claim 8, wherein said 
housing has an outer surface provided with a recessed 
trench extending longitudinally along at least a portion 
of the length thereof and also having a through passage 
communicating with said trench, said cable having an 
insulated inner conductor passing through said housing 
passage, said inner conductor being conductively con 
nected to said conducting element, said cable being 
adapted to seat within said trench and thereby being 
recessed at least partially within the periphery of said 
housing surface to permit unobstructive insertion of said 
cable and housing through the automobile wall opening 
upon mounting the antenna to the automobiie. 

10. An antenna as defined in claim 9, further includ 
ing conductive means surrounding said housing passage 
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12 
for electrically shielding the aforesaid conductive con 
nection of said inner conductor and element against Spuri 
out signals. ? 

11. An antenna as defined in claim 8, wherein said 
housing has a through passage, said cable having an 
insulated inner conductor passing through said housing 
passage, said inner conductor being conductively con 
nected to said conducting element, and conductive means. 
surrounding said housing passage for electrically shield 
ing the aforesaid conductive connection of said inner 
conductor and element against spurious signals. 

12. Apparatus as defined in claim 11, wherein said 
clamping means includes a rockable arm having a clamp 
ing edge, said arm being adapted to rock from one posi 
tion wherein said arm is inclined toward alignment with 
the axis of said rods to permit insertion of the antenna 
through the automobile wall opening from the top Sur 
face thereof to a second position wherein the arm is 
realigned so that the edge thereof extends transversely 
with respect to the axis of said rods so as to overlap the 
wall opening in order to clamp against the underside of 
the structure wall. 

13. Apparatus as defined in claim 12, wherein said 
housing has an outer surface provided with a recessed 
trench extending longitudinally along at least a portion 
thereof, the upper end of the trench communicates with 
said housing through passage, said cable being adapted 
to seat within said trench and thereby being recessed at 
least partially within the periphery of said housing Sur 
face to permit unobstructive insertion of said cable and 
housing through said wall cpening upon mounting the 
antenna to the automobile. 

14. An antenna adapted to be secured to an automobile 
structure, which structure includes a wall having an open 
ing therein, said antenna comprising a plurality of lon 
gitudinal antenna rods suspended one within another and 
forming an extensible and retractable radio antenna, a 
sleeve having opposed upper and lower ends and an 
inner through bore, said sleeve being mounted in coaxial 
relationship over the outer one of said rods, insulating 
means between said outer rod and sleeve, a clamping arm 
mounted to said sleeve and adapted to rock about an 
axis normal to the longitudinal axis of Said antenna rods, 
said arm having an upper edge and also having a convex 
lower edge with oblique end portions adjoining said up 
per edge, a housing of electrically conducting material 
depending from the lower end of said sleeve and having 
an inner longitudinal bore of sufficient axial length to 
receive said antenna rods when they are in substantially 
full retracted position, said antenna rods being extensible 
by withdrawal of said rods longitudinally from said hous 
ing bore and retractable by insertion of said rods into 
said housing bore, means in said housing for maintain 
ing said rods in substantially coaxial relationship with 
respect to said housing bore, said means including an 
electrically conducting element slidably engaging the 
outer rod and supported in fixed position relative to said 
housing bore by a non-conductive washer supported by 
said housing, means operatively associated with said 
sleeve and cooperating with said clamping arm for en 
gaging said lateral edge thereof against the underneath 
surface of said automobile wall structure, Said housing 
having an outer surface provided with a recessed trench 
extending longitudinally for at least a portion of its length 
and also having a through passage communicating with 
said trench, a radio frequency transmission line cable 
having an insulated inner conductor passing through said 
housing passage, said inner conductor being conductively 
connected to said conducting element, said arm being 
adapted to rock from one position wherein said edge 
thereof is inclined toward alignment with the axis of said 
rods to permit insertion of the antenna through the auto 
mobile wall opening from the top surface thereof to a 
second position wherein said edge thereof extends gen 
erally perpendicular with respect to the axis of said rods 
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so as to overlap said wall opening, said arm being rocked 
to its second position after the antenna housing is passed 
axially through said opening until said arm is disposed 
behind said wall, sain cable being adapted to seat within 
said trench and thereby being recessed at least partially 
within the periphery of said housing surface to permit 
unobstructive insertion of said cable and housing through 
said wall opening upon mounting the antenna to the 
automobile. 

15. An antenna adapted to be secured to a wall of an 
automobil structure, which wall includes an opening to 
allow insertion of the antenna from the top surface there 
of when securing the antenna to the automobile struc 
ture comprising, a plurality of longitudinal antenna rods 
suspended one within another and forming an extensible 
and retractable radio antenna, a sleeve having opposed 
upper and lower enus and an inner through bore, said 
sleeve being mounted in coaxial relationship over the 
outer one of said rods, insulating means between said 
outer rod and sleeve, clamping means mounted to said 
sleeve, a housing of electrically conducting material de 
pending from the lower end of said sleeve and having a 
bore of sufficient axial length to receive said antenna 
rods when they are in a retracted position, said antenna 
rods being in extonded position upon withdrawal of said 
rods logitudinally from said housing bore and being in 
retracted position upon insertion of said rods into said 
housing bore, a substantially electrically nonconductive 
washer in fi-ed position relative to said housing bore and 
supporting an electrically conducting element in slidable 
engagement with the outer rod, a substantially electrical 
ly nonconductive washer mounted at the lower end of 
said outer rod and adapted to slide along the bore of 
said housing upon extending and retracting movement of 
said outer rod, said washers cooperating to maintain said 
rods substantially coaxial with respect to said housing 
bore when said rods are in retracted position, a radio fre 
quency transmisison line cable for coupling said antenna 
to a radio, means on said housing and including a passage 
therethrough for coupling said cable to said antenna and 
allowing said cable to lie substantially parallel with and 
in substantial engagement with the surface of said housing 
in the region where such coupling is effected, and means 
operati ely associated with said sleeve and cooperating 
with said clamping means for engaging said clamping 
means against the underneath surface of said automobile 
wall structure, whereby the antenna may be firmly se 
cured to the automobile structure by passing the lower 
end of said housing and coupled cable axially through 
the wall opening until said clamping means are disposed 
ulderneath the automobile structure wall for the purpose 
of engaging said wall in clamping relationship. 

16. An automobile antenna adapted to be secured to a 
wall of an automobile structure, which wall includes an 
opening to allow insertion of the antenna from the top 
surface thereof when securing the antenna to the auto 
mobile structure comprising, a plurality of longitudinal 
antenna rods suspended one within the other and forming 
an extensible and retractable radio antenna, an outer 
body member having an inner bore of sufficient axiai 
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length to receive said antenna rods when they are in a 
retracted position, said antenna rods being in extended 
position upon withdrawal of said rods longitudinally from 
said member and being in retracted position upon inser 
tion of said rods into the bore of said member, insulat 
ing means between said outer rod and member, means in 
said member for maintaining said rods in substantially 
coaxial relationship with respect to the bore of said 
member and including an electrically conducting element 
slidably engaging the outer rod coaxially extending there 
through, clamping means mounted to said member near 
its upper end, said member having an outer surface pro 
vided with a through passage for receiving a radio fre 
quency transmission line cable for coupling the antenna 
to a radio wherein the inner conductor of the cable is 
adapted for conductive connection with said conducting 
element, said housing passage allowing said cable to bear 
substantially flush to the outer surface of said housing in 
the region of said passage, and means operatively associ 
ated with said member and cooperating with said clamp 
ing means for engaging said clamping means against the 
underneath surface of said automobile wall structure, 
whereby the antenna may be firmly secured to the auto 
mobile structure by passing the lower end of said mem 
ber axially through the wall opening until clamping 
means are disposed underneath the automobile structure 
wall for the purpose of engaging said wall in clamping 
relationship. 

17. Apparatus as defined in claim 16 wherein said 
means in said member comprising, a Substantially elec 
trically nonconductive washer supporting said conducting 
element, said washer being in fixed position relative to the 
bore of said member, said member also having a recessed 
trench extending axially along at least a portion of its 
outer surface, said passage communicating with said 
trench wherein the cable is adapted to seat in said trench 
and thereby being recessed substantially within the pe 
riphery of the surface of said member to permit un 
obstructive insertion of the cable and member through 
the automobile wall opening upon mounting the antenna 
to the automobile. 

18. Apparatus as defined in claim 16 wherein said 
means in said member comprising, a substantially elec 
tricaily nonconductive washer supporting said conduct 
ing element, said washer being in fixed position relative 
to the bore of said member, a hollow tubular conducting 
member extending axially along the outer surface of said 
member, said tubular member having one end terminat 
ing adjacent said through passage, said tubular member 
being adapted to receive the radio frequency transmission 
line cable for coupling the antenna to a radio wherein 
the inner conductor of the cable passes through said tubu 
lar member and through the housing passage for con 
ductive connection with said conducting element. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Grashow -------------- May 30, 1950 
Cejka ----------------- May 27, 1958 

2,509,563 
2,836,648 


