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This invention relates to extensible and re 
tractable radio antennas and actuating means 
therefor, and more particularly to antennas 
adapted for installation, in vehicles where it is 
desired to control the movement of the antenna, 
from a point remote from its mounting. 

It is an object of the present invention to pro 
wide. Such an antenna, which is operable undei 
the influence of control means located at a point 
remote from the antenna, mounting and in which 
the actuating mechanism for the antenna is di 
rectly connected to the antenna, proper and oc 
Cupies a relatively small space. More particu 
larly, it is an object to provide an improved an 
tenna, of the indicated character having a fluid 
preSSure System for extending or retracting the 
antenna Sections, in which the antenna, Sections 
themselves form a part of Said fluid pressure SyS 
tem and in which the fluid pressure reacts direct 
ly upon these Sections. 

It is another object to provide an improved an 
tenna comprising a plurality of Sections Which 
may be mounted on a vehicle body panel or the 
like, the antenna, being actuatable by a fluid 
pressure System directly connected to the Sec 
tions in a limited space below the mounting 
panel, and which may be controlled by electrical 
means remote from the mounting area. 
It is a further object to provide an extensible 

antenna, as described, which is driven by a re 
versible fluid pressure System of Which the an 
tenna, Sections themselves form a part, the hy 
draulic System in no Way interfering With the 
electrical functions of the antenna sections, and 
in which the sections may be stopped and posi 
tively held in any intremediate position. 
Other objects, features, and advantages of the 

present invention will become apparent from the 
Subsequent description taken in conjunction with 
the accompanying drawing. 
In the drawing: 
Figure 1 is an elevational view, partly in cross 

section and with parts broken away, showing the 
operative portions of the antenna, Sections to 
gether with the hydraulic actuating means; and 

Fig. 2 is a fragmentary elevational view, partly 
in cross-section, showing the details of the hy 
draulic actuating means and its connection to 
the antenna. 
The antenna, proper, generally indicated at 
, is of the telescopic type having a plurality 

of sections 2, 3 and 4. It will be understood 
that while only three Sections are shown in the 
illustrated embodiment, the principles of the in 
vention contemplate the use of any desirable 
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number of sections. As will later appear, these 
Sections form part of a fluid pressure system: 
Which is driven by a hydraulic pump, generally 
indicated at 5, to drive the sections into ex 
tended or retracted position. The outer an 
tenna section 4 is secured to a panel 6 which 
may comprise a cowl, fender or other body panel 
of an automotive. Vehicle or the like. Conven 
tional means may be employed for securing sec 
tion 4 to the panel. In the illustrated embodi 
ment, this securing means may comprise an in 
Sulating block. of annular shape which is se 
Cured to an intermediate portion of section 4 
and in which the lead-in connection (not shown) 
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may be mounted. This insulating block is held 
Within a cylindrical shell 8 which extends 
through an opening (not designated) in the 
body panel, a dome-nut 9, neck piece. 2 and 
Spacer 22 securing shell 8 to the body panel. 
Antenna, section 4 comprises two cylindrical 

members 23 and 24 which are held in rigid con 
centric relation. Outer cylinder 24 is directly se 
Cured to the body panel 6 by the means above de 
scribed, and extends above and below said panel. 
A head 25 is secured within the upper end 28 of 
Outer cylinder 24 and this head is provided with 
an annular groove (not designated) in which is 
held the upper edge portion 27 of inner cylinder 
23. The lower edge portions of these two cylin 
drical members are held in rigid relation by a 
head 28 of electrically insulative material, this 
head also being connected with the hydraulic 
pump mechanism to be later described. The 
lower chamber 29 formed by the inner cylindrical 
member 23 below its cooperating piston, serves 
to conduct the hydraulic fluid when the antenna. 
Sections are being moved to their extended posi 
tion. The annular space 3 between cylindrical 
members 23 and 24 serves to conduct the hy. 
draulic fluid when the sections are being re 
tracted. For this purpose, inner cylinder 23 is 
proVided With an aperture 32 immediately below 
head 25, and the lower head 28 is provided with 
an aperture 33 leading to chamber 29 and an 
aperture 34 connected with chamber 3. The 
purposes and functions of apertures 32, 33 and 33 
will appear hereinafter in the description of the 
Operation of the device. 
Intermediate antenna section 3 is slidably 

mounted within outer section 4 and is of gen 
erally Similar construction to the latter section. 
In particular, Section 3 is provided with an 
inner cylindrical member 35 and an outer cylin 
drical member 36 in rigid concentric relation. 
The lower ends of these cylindrical members 
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Support a piston 37 which is slidably disposed 
within cylinder 23. The piston 37 is preferably 
fabricated of a metallic or other electrically con 
ductive material, and the fit of the piston in 
cylinder 23 is such that the peripheral SurfaceS 
thereof are in conductive contact with the cylin 
der. An annular packing member 38 is provided 
in piston 37 to prevent hydraulic fluid from pass 
ing the piston. It will be noted that piston 3 
divides the cylinder 23 into lower chamber 29 and 
an upper chamber 39. The piston 3 is provided 
with a centrally located aperture 4 which con 
nects chamber 29 to a lower chamber 42 formed 
by inner cylinder 35 of intermediate antenna Sec 
tion f3 and its cooperating piston. Chamber 42 
thus also forms a part of the fiuid pressure SyS 
ten for extending the antenna Sections. The 
annular chamber 43 which is formed between 
cylinders 35 and 36 is connected to upper cham 
ber 39 of the lower antenna section by an aper 
ture 44 in cylinder 36 inmediately above pis 
ton 37, Since, as stated previously, aperture 32 
connects annular chamber 3 to chamber 39, it 
Will be seen that chambers 3, 39 and 43 all form 
a part of the fluid pressure System for retracting 
the antenna. The head 25 is provided with a 
clearance aperture 45 through which antenna, 
Section 3 extends, and the fluid in chamber 39 
is prevented from leaking past this aperture by a 
packing gland 46. It Will be understood that 
while only one intermediate antenna section f3 
is shown, the antenna, may comprise a plurality 
Of Such Sections. 
The uppe end of antenna, 3 is provided with 

a head 4 which holds cylinders 35 and 36 in 
concentric relation. Upper antenna, Section 2, 
Which is preferably of Solid cylindrical construc 
tion, is slidably mounted Within cylinder 35 and 
extends upwardly through head 7, a packing 
gland $3 being provided in the head to prevent 
leakage. A piston 49 is formed at the lower 
end of antenna, section 2, and this piston is 
constructed of electrically conductive naterial 
similar to piston 4, having a sliding contacting 
fit, with the cylinder 35. The piston 49 thus 
divides cylinder 35 into lower chamber 2 and 
an upper chamber 5, a packing 52 being pro 
vided in the piston to prevent leakage. Upper 
chamber 5 is connected to annular chamber 33 
by means of a passageway 53 formed in head 47. ; 
The upper end of antenna, section 2 may be 
provided with a knob 6 Which actS as a Stop 
When retracting the antenna, SectionS. 
AS is best seen in Fig. 2, the fluid driving means 

for the hydraulic system reacts directly on the : 
antenna structure and is mounted immediately 
below fixed antenna, section . It Will be Under 
stood that while the particular fluid driving 
neans shown in the illustrated embodiment is 
that which is preferred, other and Similar driv 
ing means and mounting arrangements are con 
templated by the principles of the invention. 
The illustrated System is reversible and con 
prises in general an electric motor 54 which 
drives pump i5 in either direction. The pump 
may be of a conventional positive displacement 
type comprising rotary gears 55, the pump cham 
ber being connected by paSSageWays 56 and 57 
to a reservoir comprising two chamberS 58 and 
9. These chambers are sealed from each other 
by a parting wall St, passageway 56 being con 
nected to chamber 58 and pasageWay 5 to cham 
ber 59. Chamber 58 is connected by a Stand 
pipe 62 to port 33 which, as previously stated, 
leads to antenna-extending chamber 29. Chan 
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4. 
ber 59 is likewise connected by a standpipe to 
port 34, leading to antenna-retracting chamber 
3. The motor 54 is preferably of the reversible 
type and is connected by leads 64 and 65 to 
a reversible Switch 66 connected to a battery 67. 
Since it may be desirable to ground the motor 
casing, head 28 as Stated previously is preferably 
constructed of materia having electric insulat 
ing properties so as to prevent grounding of the 
antenna. 

In operation, a SSuming an initial position in 
which the antenna, is fully extended, the an 
tenna, sections may be retracted by actuating 
pump 5 in Such a direction as to force fluid up 
wardly through port 34 into chamber 3. The 
hydraulic fluid will pass upwardly through an 
nular chamber 3, through aperture 32 and into 
upper chamber 39 of antenna Section 4. Simul 
taneously with this action, hydraulic fillid will 
be withdrawn from chamber 29 through polit 33. 
Air Spaces 68 are preferably left in chambers 58 
and 59 to allow for differences in Volume of fluid 
flow. The fluid entering chanber 39 will react 
on the upper side of pistOn 35 to force antenna 
Section 3 down Wardly within Section . . At 
the same time, the fuid Will pass thirough aper 
ture 46, upwardly through annular chamber 43 
and through aparture 53 into upper channber 5 
of the antenna, Section 3. This fluid Will force 
piston 9 of antenna, Section 2 down Wardly, the 
fluid in chanber 2 passing into channber 29 
through aperture 4. This action will continue 
until both antenna Sections 2 and 3 are fully 
retracted within section 4. At this time, piston 
3 Will abut head 28 and knob 69 Will abut head 
4, stopping the retracting movement. When it 
is desired to extend the antenna, Sections, the 
switch SS will be reversed, driving fiuid upwardly 
through port 33 and downWardly through port 
3i. The fluid will thus be forced into chambers 
29 and 42, reacting against the undersides of 
pistons 3, and 49 to extend antenna, Sections 2 
and 3. It Will be noted that due to the air 
rangement of the parts the fact that the antenna, 
Sections are part of the hydraulic system will 
in no way interfere with their electrical func 
tions. It Will also be observed that by Stopping 
motor G, the antenna, Sections ray be Stopped in 
any intermediate position, and Will be held in 
Such position by friction as well as by the effect 
of the trapped fuid. It is important to observe 
that because of the continuous electrical con 
tact between heads 3 and 49 and their corre 
Sponding cylinders, no impairment of the elec 
trical function of the antenna, Will occur in any 
of its interimediate positionS. 
While it will be apparent that the preferred 

embodient of the invention herein disclosed is 
Well calculated to fulfill the objects above stated, 
it Will be appreciated that the invention is sus 
ceptible to modification, variation and change 
Without departing from the prope Scope or fail 
meaning of the Subjoined claims. 

clain: 
1. An antenna of the extensible type compris 

ing a Section Secured to a Stationary Support, said 
Section coil prising concentric inner and outer 
Spaced cylinders forning an annular chamber 
therebet Ween, a renovable Section slidably mount 
ed. Within Said Stationary Section, Said nowable 
Section having a piston slidable Within the inner 
cylinder of Said Stationary Section and dividing 
Said inner cylinder into upper and lower cham 
bei's, Said novable Section further comprising a 
pair of concentric inner and outer spaced cyl 
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inders forming an annular chamber therebe 
tWeen, an upper section slidable within said mov 
able section, said upper section having a piston 
within the inner cylinder of said movable section 
and dividing said cylinder into upper and lower 
chambers, a fluid connection between the lower 
chambers of Said stationary and movable sec 
tions, additional fluid connections leading from 
the upper chamber of said stationary section to 
the annular chambers of said stationary and 
movable sections, an apertured portion forming 
a passage connecting the annular and upper 
chambers of said movable section, and means for 
connecting a source of fluid pressure to the lower 
and annular chambers of said stationary sec 
tion, whereby fluid pressure may be selectively 
applied to either the upper or lower sides of said 
pistons. 

2. The combination according to claim 1, fur 
ther provided with a head secured to said sta 
tionary Section, Said head being constructed of 
electrically insulative material, said reservoir 
being mounted directly against said head and in 
coaxial relation with said antenna, sections. 

3. An antenna of the extensible type com 
prising a first Section secured to a stationary 
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Said inner cylinder into upper and lower cham 
bers, a fluid connection between said annular 
chamber and Said upper inner chamber, a head 
Secured to and enclosing the lower ends of said 
annulai chamber and said lower inner chamber, 
a reversible pump with a motor therefor sup 
ported directly by and depending below said 
head in Substantial alignment With said sta 
tionary and movable antenna sections, a fluid 
connection from one side of said pump extend 
ing through said head to Said lower inner cham 
ber, and a fluid connection from the other side 
of said pump extending through Said head to 
Said annular chamber. 

4. The combination according to claim 3, fur 
ther provided with a reservoir comprising two 
separate chambers secured to the underside of 
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Support, said section comprising concentric inner 
and outer Spaced cylinders forming an annular 
chamber therebetween, a movable section slid 
ably mounted within said first section, said mov 
able section having a piston slidable Within the 
inner cylinder of said first section and dividing 
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said head, said pump being secured to the under 
side of said reservoirs and adapted to pump fluid 
in either direction between said pump chambers, 
the fluid connections which extend through said 
head connecting said reservoir chambers with 
said lower inner chamber and said annular 
chamber. 

FREDERICK. W. GOSLINE. 
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