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This invention relates to electrical apparatus
generally. More particularly this invention re-
lates to vehicle or aircraft radio antenna sys-
tems which have means incorporated therein to
prevent the formation of ice on the surfaces
thereof.

An object of this invention is to provide a
tubular antenna adapted to be carried project-
ing from the surface of a vehicle or craft, said
antenna having means adapted to circulate a
heated fluid medium in contact with it for pre-
venting the formation of ice thereon.

Another object of this invention is to provide
a tubular antenna adapted to be carried pro-
jecting substantially vertically from a surface of
a vehicle or craft, said antenna having means
for circulating a heated medium therethrough
to prevent the formation of ice thereon.

A further object of this invention is to pro-
vide an antenna of tubular material adapted to
be carried projecting in mast-like fashion from
the outside of a mobile craft or vehicle, said
antenna being supported by suitable insulation
means at one end thereof having a passage there-
through communicating with the inside of a
cabin of the vehicle or craft for feeding heated
gas, for example, air from said cabin into the
tubular antenna, the other end of the tubular
antenna being provided with a device facilitat-
ing the drawing or passage of the heated gas
through the tubular antenna.

Other and further objects of this invention
will be apparent to those skilled in the art to
which it relates from the following specification
and the claims.

My invention is particularly adapted for use
on aircraft which are equipped for radio com-
munication which must be available for use under
all forms of weather conditions. Asis well known

to aviators, ice forms very readily on various 4

parts of the exterior of the aircraft, especially
when said craft is flying at high altitudes. These
ice formations may occur in the summer as well
as in the winter although, of course, they occur
more frequently in the winter time.

Ice forming on the antenna may break the
antenna conducting member or cause it to sway
and break off and damage the aircraft.

FPurthermore, ice formation on the antenna
insulators impairs the electrical insulating quali-
ties of the insulators and renders the antenna
and the radio communication facilities of the air-
craft useless as long as the ice formation exists.
It is the main object of my invention to over-

come these difficulties caused by ice forming on i
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the antenna or parts thereof. As will be ob-
served, my invention is also applicable to use
on ships and boats equipped with radio appa-
ratus as well as motor vehicles, trains, aero-
planes and the like.

In accordance with this invention I provide
an antenna of tubular material supported by a
special insulator assembly at one end thereof on
the frame, fuselage, wing or cther surface of
the aircraft. A supply of air from the inside of
the cabin of the vehicle or craft is passed through
the tubular antenna member through the pas-
sage formed in the insulator. The air fed through
the tubular antenna member from the inside of
the cabin is of a temperature well above freez-
ing, consequently in passing through the tubu-
lar antenna member, this air will heat the said
member and maintain it above freezing tempera-
ture or at a sufficiently high temperature to pre-
vent the usefulness of the antenna from being
impaired either by ice, frost, condensation or
the like forming thereon.

While I have shown the use of heated air pass-
ing through the antenna from the inside of the
aircraft cabin, other gases may be passed through
the antenna and various ways of heating the
gases, such as, electrical heating devices, the ex-
haust gas of combustion engines and the like may
be employed. A suitable stove for obtaining
heated air or other gas from the exhaust of the
combustion also may be used for feeding heated
gas to the antenna.

Referring to the drawing, briefly, Figure 1
illustrates the application ¢f my radio antenna
to a craft; Figure 2 is a view of an embodiment
of my antenna shown in vertical cross-section;
Figure 3 is a sectional view along the line 3—3
of Figure 2; Figure 4 is a view of another form
of antenna.

On Figure .1 I have shown a vertical tubular
antenna member | supported on the fuselage or
other structure of an aircraft by means of the
insulator assembly structure 4. The top portion
of the antenna member consists of a single tube
as is more definitely illustrated in Figure 2 and
the part of the antenna member passing through
the insulator assembly 4 consists of three con-
centric tubes 1, 2 and 3. 'These tubes are pref-
erably of streamline cross-section and in the
course of the manufacture of the antenna mem-
ber these three tubes are drawn or fabricated
together so that they fit over each other so close-
ly that it is difficult to be able to tell that there
are really three tubes. The intermediate por-
tion 2 extends {o approximately cne-half the
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height of the antenna member although of course
this distance may be varied. 'The section 3 is
terminated at a lower point from that at which
the section 2 terminates. All three sections how-
ever pass through the insulator supporting struc-
ture 4 in order to strengthen and reinforce the
antenna.

The insulator supporting structure 4 consists
of a hollowed-out casing member for receiving

. the insulation material {1 which surrounds the

outside of the tubular antenna member and
tightly grips this member. Various insulation
materials may be employed and among these are
all of the plastics which are not affected by the
lower temperatures, Various fillers such as as-
bestos fibres and mica flakes may be used in the
plastic insulation if desired.

It will be observed that the antenna is set into
the insulation support at a slight angle and this
gives the antenna the desired rake. After the
antenna is set into the insulation support and
the insulation plastic poured or foreed around
the antenna into the casing the insulation may
be cured by suitable heating treatment. A sup-
porting member 4 is preferably made of some
light metallic material such as aluminum, al-
uminum and magnesium alloys, zinc, and the
like. However, where desired, the entire struc-
ture including the insulation supporting casing
4 and the insulation fl may be made of suitable
plastic material having either textile fibre or
metallic reinforcing webs or members therein.
The bottom of the member 4 is threaded to re-
ceive a nut 5 for clamping the surfaces 6 of the
aircraft or other vehicle structure between the
upper flange of the member 4 and the nut 5. A
reinforcing element 9 is riveted, welded or other-
wise attached between the surface members 6
and when the nut 5 is tightened on the member
4 the element 9 is plaed under compression so
that the antenna is rigidly supported on the
members 6. Suitable set screws or other locking
devices may . be provided to the nut 5§ for en-
gaging the threaded portion of the member 4 to
prevent the nut 5 from being loosened by vibra-
tion. Before the tubular antenna element is
placed into the insulation {1 the outer surface
of the member 3 which is coextensive with the
insulation Il is roughened so as to form a better
bond with the plastic insulation material.

An electric heating winding or windings 12 may
be embedded in the top of the member 4 adja-
cent to the insulation [l surrounding the an-
tenna tube to prevent ice from forming on this ex-
posed insulation. This winding 12 is electrically
insulated from the member 4 and is connected
to a battery or generator which furnishes the
heating current therefor. Another winding 13
may be weund around the member 4 as illus-
trated and energized by a relatively high fre-
quency current, such as, 500 cycles, for example,
to maintain the upper part of the member 4 at a
temperature high enough to prevent freezing,
condensation and the like thereon. This is ac-
complished by inducing eddy currents into the
member 4 from the primary winding 3.

The bottom of the antenna element is con-
nected to a pipe 8 which feeds heated air or other
gas to the antenna. This air or gas is sucked
through the antenna by means of suction pro-
duced by the slipstream of atmosphere passing
around the outside of the antenna element { and
the holes 18 formed in the trailing edge near the
top of said element. The suction formed by the
holes 19 is sufficient to draw the air through the
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antenna. These holes are each preferably of
small cross-section, for example, approximately
one-eighth of an inch in diameter and when addi-
tional suction is desired the number of holes is
increased rather than the size of each individual
hole.

In Fig. 4 is illustrated a modified form of the
reinforced antenna tube. In this case the re-
inforcing tubes 2a¢ and 3« are inside of the tube
ta. Otherwise the antenna element Ia¢ is sup-
ported in the insulation structure 4 in the same
manner as is illustrated in Fig. 2.

The pipe 8 may be made of insulation material
and if it is made of electrical conducting material
it must be insulated from the antenna element
by suitable insulation member. A connection 1
leading to the radio receiving or transmitting
apparatus is attached to the antenna element
either by welding, solder or a suitable binding
post or clamp. ;

It will be observed that I have described the
various features of this invention in detail. How-
ever I do not desire to limif the invention to the
exact details described and illustrated except in-
sofar as those details are defined by the claims.

‘What I claim is as follows:

1. A radio antenna adapted to be carried by
a moving vehicle, comprising: a tubular antenna
element adapted to be mounted on the surface of
the vehicle and projected therefrom so that the
free end of said tubular element extends substan-
tially away from surfaces of said vehicle, insula-
tion supporting means for rigidily clamping a
portion of said tubular antenna element to sur-
faces of said vehicle, the bottom portion of said
tubular antenna element passing through said in-
sulation supporting means, and reinforcing means
for said tubular antenna element, said reinforcing
means consisting of additional tubular members
closely fitted into the bottom portion of said
tubular antenna element and extending well up
into said antenna element,

2. Aradio antenna as set forth in claim 1, hay-
ing suction means at the free end thereof, said
suction means including a plurality of small holes
formed through the trailing edge of said tubular
element.

3. A radio antenna as set forth in claim 1 in
which said insulation means consists of an elon-
gated hollow clamping member having plastic
insulation in the hollow portion thereof for bond-
ing the tubular antenna element therein.

4. A radio antenna as set forth in claim 1, fur-
ther characterized in that said tubular antenna
element is of substantially streamline cross-sec-
tion having suction means fermed at the free
end thereof, said suction means consisting of a
blurality of small holes formed through the trail-
ing edge of the streamlined tubular element.

5. A radio antenna as set forth in claim 1, fur-
ther characterized in that said reinforcing means
consists of a plurality of separate concentric tu-
bular members drawn together with said antenna
tubular element, said separate members being
staggered with respect to each other and said tu-
bular element. .

6. A radio antenna as set forth in claim 1,
further characterized in that said insulation sup-
porting means consists of a rigid member sur-
rounding said tubular member and insulation dis-
posed between said rigid member and said tubu-
lar member, and electrical heating means sup-
ported by said rigid member for preventing the
formation of ice and condensation on exposed
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surfaces of said rigid members and said insula- having a winding carried by said insulation sup-
tion. porting means, and a source of relatively high
7. A radio antenna as set forth in claim 1, frequency current connected to said winding for

having an electrically energized winding carried producing by induction a heating current in said

by said insulation supporting means for heating 5 supporting means,

said latter means. CLYDE J. KIRKES.
8. A radio antenna as set forth in claim 1,




