Nov. 15,1938. s k wesT 2,136,532
RADIO ANTENNA

Filed Feb. 15, 1937 : 2 Sheets-Sheet 1

AN ﬂ.,.:‘t:zz-y/////////.///ll' \

R
n ."nu,l
<y

N
2

£ L
LSS LSS LSS LR ".,‘ R

7777727777 7700 A2

/////////////////////////////////\
r

N 77
N
A
N
\
“9
S=EA X 7
Y X
W7 l S SRS
% /7 ﬁ//////i
/,, z

INVENTOR.

[ Hemsl S Aot

o S




2,136,532

. S. K. WEST
RADIO ANTENNA

Nov. 15, 1938.

-

Filed Feb. 15, 1937

2 Sheets~Sheet 2 -

' TrraronoaTr i, B

Soo s

RN R R R TE AT AT T4 et =
R R R R EE R R
ot R R EHX RS RIX LKL RIEKK

0 RIRIIAL IR X RAIIHI XK KIEIHK A KKK KR
T O e et 0O er O T tade
R R R LR RRARRIRAY

SRR IXXIIS R
RS R
T A e R X G R R R R I R KA IR RIANRK

! Py 15

P22
Alaas

i

R
ey
270 s ooy
> N PN
i -m
IR sNILI IR
NN > KA ™

JENANN

INVENTOR,

S
N
3
N

N
!
j

N

1 AN AR

<

l
77
=

N




Patented‘ Nov. 15, 1938

UNITED STATES

2,136,532

PATENT OFFICE

2,136,532
RADIO ANTENNA

Samuel K. West, Washington, D. C., assignor of
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13 Claims.

This invention relates to electrical apparatus
generally, More particularly this invention re-
lates to_ vehicle. or aireraft radic anienna sys-
tems which have means incorporated therein to

5 Drevent the formation of 1ce on the surfaces
thereof. :

An .object of this invention is fo. provide an
‘antenna adapted to be carried exposed on the
‘surface of a vehicle or craft, said antenna hav-

10 ing means adapted to circulate a heated fluid
medium in contact with it for preventing the
formation of ice thereon.

Anothier object of this nvention is t to provide

a tubular antenna adapted to be carried ex- -

15 posed on the surface of a vehicle or craft, sald
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 exposed on the outside of .g-mobile
-craft or vehicle, sa.id antennsa being supported

20

having a passage therethrough communicating’

25 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 facilitating the drawing or passage
of the heated gas through the tubular antennas.,
Still a further object of this invention is to
provide a tubular antenna member having at-
tached to.one of the ends thereof a supply of gas,
the teinperature of which is well above freezing.
a5 Other and further objects of this invention will
-~ be apparent to those skilled in the art to which

30

it relates from the following speciﬁcation and

the claims,

My invention is pa.rticularly adapted for use
on saircraft which are equipped for radio com-
munication. which must be available for use
under all forms of weather conditions. As is
well known to aviators, ice forms very readily
on -various parts of the exterior of the - air-
craft, 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

40
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antenna conducting member or cause it to sag.

"and sway close to or in contact with the aircraft
fuselage, in cases where the antenns is above the
fuselage, or in cases where the antenna is below
55 the fuselage, the ice may causé the antenna to

(CL 250—33)

break off and dangle from, or entirely leave, the
afreraft.

Furthermore, ice formation on the antenna iu-
sulators impairs the electrical insulating qual-
ities of the insulators and renders the antenna
and the radio communication facilities of the
alreraft useless as long as the ice formation ex-
“ists. It is the main object of my invention to

overcome these difficulties caused by ice forming -

on the antenna or parts thereof. As will be ob--

served, my invention-ls-also a.pplicable to use on

_-ships-and boats equipped with radio apparatus as

well as motor vehicles, trains, aeroplanes and the
like.

In accordance with this invention I provide an
antenna of tubular material-supported by in-
sulators at each end thereof, at least one of the
insulators being preferably provided with-a pas-
sage arranged to communicate with the passage
through the tubular antenna. A supply of air
from the inside of the cabin of the vehicle or
craft is passed through the tubular antenna mem-
ber through the passage formed in the insulator.
The air fed through the tubular antenna mem-
ber from the inside of the cabin is of a tempera-
ture well above freezing, consequently in pass-
ing through the tubular antenna member, this
air ‘will heat the said member and maintain it
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above freezing temperature or at a sufficienfly "

hightemperature to prevent the usefulness of
~ the antenna system from being impaired either
by ice, frost, condensation or the like forming
thereon. .
While I have shown the use of heated air pass-

lng through the antenna from the inside of the-

aireraft 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.

In practice I prefer to draw the heated medlum
through the antenna tube by a sultable device
formed on the trailing end of the antenna, sald
device being caused to draw air through the an~
tennsa tube when the aircraft is moving forward.
Various ways of drawing alr through the an-
tenna tube may be employed, however, and I
do not therefore desire to limit the invention
specifically to the embodiments shown.

Referring to the drawings, briefly, Figure 1
illustrates the application of my radio antenna
to aircraft; Figure 2 is en enlarged view of an
embodiment of my antenna; Figure 3 is a sec-

tional view along the line 3—3 of Figure 2;-

Figure 4 is s view of a modified form of air
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“and-the-lead-in—conductor_{71_co:

drawing device employed at the trailing end of

my antenna; Figure 5 is a sectional view taken

along the line 58 of Figure 4; Figure 6 is a view
. of a cross-section of the insulator supports and
8 Figures 7 and, 7a are views showing a modified
form of heating arrangement adapted to be used
for heating the air stream through the antenna
of my invention. .

In Figure 1 I have shown two antenna arrange-
ments supported on surfaces of the aircraft. One
such arrangement designated by the reference nu-
meral 18 is shown supported on the top of the air-
craft 11 and ancther arrangement which is the
same as the antenna 18 and is designated by the
reference numeral 18q 18 supported on the bottom
of the aircraft {1. Either position may be used
as desired, the position used depending upon the
wishes of the persons making the insulation. The
antenna conductor 10 is made up of a solid wall
tubular member. 12 positioned inside of & braided

10
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20

solid wall tubular member and is substantially

coextensive therewith. Both the tubular member
"~ - 12 and the braided member 13 are anchored at
their leading ends to the insulator support {4 by
means of & cap-like member I8 which is threaded
to the insulator {4 and the braided conductor I3
is sufficiently anchored at both ends to enable it
to support the tube 12 should the latter become
separated into two parts or tend to do s50. Where
desired the member 13 may be made of non-con-
ducting material, such as, textile cord, twine, and
the like, to prevent static electrical charges,
caused by dust and other charged particles com-
ing in contact with the metal antenna conductor,
from accurmulating or forming on-the aforesaid
antenna conductor. The forward end of-the in-
sulator (4 is braced by wire {4q to the aircraftas

30
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{4 and the nut member I8 are assembled into
position upon the aircraft wall If. A conducting
wire 22 such as the lead-in 7 is connected to the
washer 21 and to the binding post 23 for the pur-
pose of facilitating the connection of the antenna 5
10 to the wire 24 which is connected to the radio
apparatus employed in conjunction with the
aforesaid antenna. If it is found that the use of
the washers 20 and 2f and the binding post 23
introduces undesirable electrical capacities into
the antenna tircuit, these washers and binding
post may be dispensed with and the lead-in 17,
provided with suitable insulation covering,
brought down direct through the tube 25 and out
of the mouth 26 thereof.

The tube 28, made of metallic or suitable in-
sulation material, is threaded into the nut mem-
ber {8 and is also provided with a tubular mem-
ber 21 for the purpose of controlling the size of
an auxiliary opening or port 28 formed in the ‘20

10

15

. J,:,onductorfmemberrl'3«wh1crris-»stretche&overthe'*tube’2hAmandlel‘lafor-smxilandevicg_js,em;__

ployed on the tube 27 to facilitate rotation of this
tube with respect to its supporting tube 25 and
to permit the openings 28 formed in the tubes 25
and 27 to be brought either into or out of align-
ment. Thus the tube 25 may be opened through
the opening 28 and air drawn into said tube from
the interior of the aircraft cabin without first
passing said air through the lower and electrical-
ly heated portion of the tube 25. The purpose of
this opening 28 is to permit easy control of the
heating of the air passing through the antenna
system. This heating control may not be so de-
sirable where the air is heated electrically as the
operation of the electrical heating unit 28 which
1s connected to the electrical generator 30, and
is positioned inside of a suitable insulation cas-
ing 31 may be controlled readily. However, where

25

30

35

shown in Figure 1. The end 12a of the tube 12 lsMwlm through the tube 25 is heated by

flanged Inside of the cap 5§ to grip the inner
surfaces of this cap and prevent this tube 12 from
being drawn out of the cap 15 by forces such as
are encountered during the normal use of the
antenna. The braided conductor encircling the
tube {2 is held In position inside of the cap 5
by the flange end 12qa of this tube. The insulator
{4 is provided with a passage 16 therethrongh

45

antenna (0 is passed through this passage. The
insulator 14 may be made of materials, such as,
isolantite, porcelain, synthetic condensation prod-
ucts such as Bakelite and the like, and the body

60

of this insulator is preferably made of & cross- -

section such as shown in Figure 6 to decrease the
air resistance of this support. The base of the
insulator is flanged as illustrated and is provided
with a - supporting nut 18 engaging said base.
Threads are provided to the insulator base and
the nut member may be assembled in engagement
with the wall {f of the aircraft and hold the
antenna firmly upon the aircraft. A grommet {8
is positioned in a hole formed in the wall {{ of
the aircraft and the threaded nut 18 is fitted into
the hole in the center of this grommet to be
screwed into the threaded base portion of the
insulator 14 and draw said base portion against
‘and firmly into contact with surfaces of said
grommet. This grommet is sufficiently resilient
to serve as a cushion-like support for the in-
sulator assembly and yet not permit undesirable
vibration of the antenna structure. The lead-in
17 is connected to a metallic washer 28 supported
1n the base of the insulator in such a way that
a similar washer 21 supported on the nut I8 en-
75 gages the former washer 28 when the insulator

56
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some other means, such as, & water or exhaust 4o
gas heater shown in Figure 7, in which control
of the heating
tained in the heater itself, then the auxiliary
vent 28 controlled by a suitable closing device
such as tube 21, is essential. The heating of the 45
electrical heating unit 29 may be controlled by
increasing or decreasing the electric current fed
therethrough from the generator 30 by means of
a rheostat ‘32 connected in serles with
the heating al enerator.
The air received at the mou
25 is heated by the electrical heater 29 and p

50
the tube

through the passage 16 of the insulator I4 og\

into the tubular antenna {0 and is released from
the trailing end of the antenna. ‘The passage of 55
the hot air through the antenna is facilitated by
the operation of the venturi 33 connected to the
trailing end 34 of the antenna member (0 and
supported away from the surface of the aircraft

{1 by the insulator 35. This insulator 35 is also 60
formed of a cross-section, such as shown in Pig-
ure 6, to decrease air resistance thereof.

Where desired, a lead-in 36 may be attached to
the end 34 of the antenna or adjacent thereto .
and this lead-in may be used instead of the lead- 65
in 17 which is connected to the forward end of
the antenna. This lead-in 36 is brought down
through the hollowed-out interior of the in-
sulator 38 and is connected to the washer 38
which contacts a similar washer 38. This latter 70
washer 38 is supported by the threaded insula-
tion member 37 which engages the base of the
insulator 3§ and holds the insulator in position
upon the wall fl of the aircraft. ‘A suitable
grommet 40 of rubber or similar resilient mate- 75

of the air may not be readily ob=~ —
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rial is positioned in the hole formed in the wall -

{1 through which the threaded portion of the
member 37 protrudes; and screws into the base

portion of the insulator 36. The conducting wire.

40 is connected to the washer 3% which is of con-
ducting material and in contact with the washer
28. The lower end of the wire 48 Is connected
to the binding post 4! which is in turn connected
to the input circuit of the radio recelving ‘or
transmitting apparatus carried by the aircraft.
Where desired, the lead-in 36 may be passed di-
rectly through the hole in the insulation member
37 and the washers 38 and &8 eliminated.

The venturi 38 is supported on the insulator.

35 by a suitable band 43, the ends of which are
held .in engagement with the top portion of the
insulator by means of a small bolt 44 as shown in
detail in Figure 3 which is a sectional view taken
along the line 3—3 of Figure 2. This band 42
engages the venturi 33 substantially along the
central portion of said venturi and also serves tc

grip the end {3a of the braided conductor (3

which i stretched over the solid wall tubular
The end 13a of the braided con-
ductor {3 and the adjoining porticns of the tube

12 may be soldered or brazed to the strap mem-

ber 43 and thus held together rigidly. At the
same time the venturi 33 may he soldered or
brazed to the tube {2 along the inner surfaces
of the aforesaid venturi adjacent to said tube.
However, where the venturl is made of insu-
1ation material such as synthetic resin condensa-
tion products, it is supported on the end of the
insulator 25 and only the tube {2 and the braided
conductor {3 are soldered, brazed, or otherwise
integrally attached to the strap 43.

In Figures 4 and 5 I have shown e modified
form of apparatus used for drawing the air or
other gaseous medium through the tubular an-
tenna. This form of my invention employs &
substantially frustro-conical tubular member 45
bulged in the central part 46 thereof beneath the
supporting strap 43 attached to the insulator at
35 by means of a bolt §4. The trailing end of
the antenna is provided with a tubular member

- 47 which has formed a bulb-like section 48 there-

in adjacent to the somewhat constricted mouth
49 thereof. This tube 47 is welded or otherwise
attached to the tubular member {2 and the
braided conductor
spider-like arrangement 59 in the inside of the
member 43 spaced from the inner walls of the
member 45 and positioned so that the bulb-like
section 48 is inside of the bulged section 46. This
is mdre clearly illustrated in Figure 5 which is a
sectional view taken along the line 5—5 of Figure
4. 'The purpose of this device 45 is to facilitate
the drawing of the air or other gaseous medium
through the tubular antenna in such a way that
heated air from the inside of the aircraft cabin
will be caused to pass through the hollow an-
tenng at a sufficient rate to prevent the forma-
tion of ice, frost, and condensation upon the
outside of the antenna member. -

In Figures 7 and 7a I have illustrated a modi-
fied form of heating arrangement which may
be used to heat the air passing through the
tube 25. The form of the heating arrangement
shown in Figure 7 employs a tubular member 5§
wound in the shape of a helix around the tube
25, *In the form shown in Figure 7a the tube 25
connected to thé antenna is. coiled around the
hested tube 5{. Exhaust gases from the internal

. combustion engine employed for driving the air-

craft or similar vehicle upon which this inven-

i3 and is supported by &

3

tion is employed, are passed through the tub

5¢ and in doing so transmit heat to the tube 28
and the gases being drawn through the latter
tube. Hot water from the engine cooling system
alsc may be passed through the tube §i for the

purpose, of heafing the air drawn through the

tube 2§ if desired.

While I have described this invention in de-
tail with respect to certain preferred embodi-
ments thereof, it is, of course, understood that
various modifications in the constructional de-
tail thereof may be made without departing from
the spirit and scope of this invention and there-
fore I do not desire to limit this invention to the

exact details described and shown except insofar
“as they may be defined by the claims. '

What I claim is as follows: :

1. A radio antenns adapted for use on air-
craft, comprising: a tubular antenna member of
electrically conducting material, insulation sup-
porting means for supporting said antenna mem-
ber, means for fastening said insulation support-
ing means o the aircraft, s heating device in-
cluding an auxiliary pipe and insulation means
for connecting said auxiliary pipe to said tubular
antenna, said heating device ddapted to have a
gaseous medium to be heated drawn there-
through, and means other than the sald heating
device for drawing said gaseous medium after it
is heated by said heating device through said
tubular antenna memher substantially to prevent
the formation of ice, frost or condemnsation on
said antenna member detrimenteal to the opera-
tion thereof while said antenna is connectedrto

“sald signaling apparatus in condition for use.

2. A radio antenna adapted for use on aircraft
propelied by an engine of a type having a hot
exhaust pipe, comprising: a tubular antenna
member, insulators for supporting said antenna
member on the aircraft and spaced therefrom, an
auxiliary pipe coiled around and positioned ad-
jacent to the hot exhaust pipe of the engine,
means for connecting said auxiliary pipe to said
tubular antéenna member, and ineans other than
the engine of the aircraft for drawing a hot

‘gaseous medium through said auxiliary pipe and

said tubular antenne member, said auxiliary pipe
being sufficiently close to the hot exhaust pipe of
the engine to absorb enough heat therefrom
whereby the gaseous mediumn drawn through said
auxiliary pipe and said tubular antenna member
is hot enough to prevent ice, frost or condensa-
tion on said antenna member detrimental to the
operation thereof.

3. A radio antenna comprising: & tubular an-
tenna member including an elongated electrical-
1y conducting tube, sald tube being sufficiently
rigid to be substantially ‘self-supporting when
horizontally suspended, a pair of substantially
vertical insulators for horizontally supporting
said antenna member, at least one of said insu-

‘lators having a passage therethrough communi-

cating with the passage through said tubular an-
tenna member, and means for passing 2 heated
gaseous megdium through said last mentioned in-
sulator and said tubular antenna member sub-
stantially to prevent the formation of ice, frost,
or condensation ‘on said antenna member detri-
mental to the operation thereof.

4. A radio antenna particularly adapted for use
on aircraft comprising: & tubular antenna mem-
ber in the form of an elongated electrically con-
ductive tube, means for supporting said tubular

‘antenna member on the fuselage of an aircraft

extending fore and aft thereon, means for feed-
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4
ing a supply of gaseous medium having a tem-
perature well above freezing into the leading end

of said tubular antenna member and means for
sucking sald gaseous medium through said tubu-

. lar member, sald last means being attached to

the trailing end of said tubular antenna member.

5. A radio antenna comprising: a tubular an-
tenna member of electrically conducting mate-
rial, insulation supporting means for supporting
sald antenna member, means for fastening said
insulation supporting means to a mobile craft
to support sald antenna longitudinally on said
craft, nozzle means for drawing gaseous medium
through said antenna, means for fastening said
hozzle means at the trailing end of said antenna,
and means for feeding a heated gaseous medium
into the front end of said tubular antenna mem-
ber substantlally to prevent the formation of ice,
frost, or condensation on said antenna member
detrimental to the operation thereof.

6. A radio antenna comprising: a tubular an-
tenna member including an elongated electrically
conducting tube, sald tube being sufficiently rigid
to be substantially self-supporting when horizon-
tally suspended, a pair of substantially vertical in-
sulators for horizontally supporting said antenna
member longitudinally on said craft, the front
one of said insulators having a passage there-
through communicating with the passage through
sald tubular antenna member, nozzle means for
drawing gaseous medium through said antenna;
means for fastening sald nozzle means to the
trailing end of said antenna, and means for feed-
ing a heated gaseous medium into said last men-
tioned insulator and said tubular antenna mem-
ber substantially to prevent the formation of ice,

‘frost, or condensation on said antenna member

detrimental to the operation thereof. .

7. A radio antenna particularly adapted for
use on aircraft comprising: a tubular antenna
member in the form of an elongated electrically
conductive tube, means for supporting said tubu-
lar-antenna member on the fuselage of an alr-
craft extending fore and aft thereon, means for
feeding a supply of gaseous medium having a
temperature well above freezing Into the leading
end of said tubular antenna member, a nozzle
device for sucking said gaseous medium through
sald tubular member, and means for attaching
said nozzle to the trailing end of sa.id tubular
antenna member,

8. A radio antenna comprising: a tubular an-
tenna member including an elongated electrically
conducting tube and a woven tube-like conductor
stretched over said conductive tube, said tube
being sufficlently rigid to be substantially self-
supporting when horizontally suspended, a pair
of substantially vertical insulators for horizon-
tally supporting said antenna member, at least
one of said insulators having a passage there-
through communicating with the passage through
sald tubular antenna member, and means for
passing a heated gaseous medium through said
last mentioned insulator and said tubular an-
tenna member substantially to prevent the -for-
mation of ice, frost, or condensation on said
antenna member detrimental to the operation
thereof.

9. A radio antenna particularly ada.pted for
use on aircraft comprising: a tubular antenna
member in the form of an elongated electrically

conductive tube and a woven tube-like conductor

2,136,538

stretched over said conductive tube, means for
supporting said tubular antenna member on the
fuselage of an aircraft extending fore and aft
thereon, means for feeding a supply of gaseous
medium having a temperature well above freez-
ing into the leading end of said tubular antenna
member and means for sucking said gaseous me-
dium through said tubular member, said last
means being attached to the trailing end of said
tubular antenna member.

.10. A radio antenna for cabin type alrcraft
comprising: a tubular antenna member of elec-
trically conducting material, insulation support-
ing means for supporting said antenna member
extending fore and aft over the fuselage of said
aircraft, means for fastening sald insulation
supporting means to the walls of said aircraft,

means for transmitting heated gaseous medium .

into said tubular antenna member from the
inside of the cabin of said aircraft substantially
to prevent the formation of ice, frost, or con-
densation on sald antenns member detrimental
to the operation thereof.

11. A radio antenna for cabin type afrcratt
comprising: & tubular antenna member includ-
ing an elongated electrically conducting tube,
sald tube being sufficiently rigid to be substan-
tially self-supporting when horizontally suspend-

ed, a pair of substantially vertical insulators for.

horizontally supporting sald antenna member,
the front one of said insulators having a pas-
sage therethrough communicating with the pas-
sage through said tubular antenna member, an
auxiliary tube connected to the passage of said
last mentioned insulator and extending into the
cabin of the aircraft, a heating device for feed-
ing a heated gaseous medium through said auxil-
iary tube and said last mentioned insulator into
said tubular antenna member and a nozzle at-

-tached to the trailing end of said tubular anten-

na to suck said heated gaseous medium through
sald antenna as said aircraft is driven, said noz-
zle functioning to suck sufficient quantities of
said heated gaseous medium through said an-
tenna substantially to prevent the formation of
ice, frost, or condensation on said antenna mem-

"ber detrimental to the operation thereof.

12. In spparatus of the class described, the
combination of s tubular  antenna member at-
tached to the cabin of an aircraft, means con-
nected to one end of said tubular member pro-
Jecting into and téerminating on the inside of the
cabin of said aircraft, said tubular member hav-
ing a passage therethrough for passing atmos-
phere from the inside of said cabin to the out-
side through said passage, a nozzle attached to

the outside end of said tubular member for

drawing said atmosphere through said tubular
member as sald aircraft is driven.

13. In apparatus of the class -described, the
combination of a tubular antenna member at-
tached to the cabin of an aircraft, means con-
nected to one end of said tubular member pro-
Jecting into and terminating on the inside of the
cabin of sald aircraft, said tubular member hav-

_ing & passage therethrough for passing atmos-

phere from the inside of said cabin to the out-
side through said passage, and means attached

" to the outside end of said tubular member for

drawing said atmosphere through said tubular
member as sa.ld aircraft is driven.
SAMUEL K. WEST.
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