Feb. 18, 1947, 'S. T. FISHER 2,416,252
'ANTENNA SYSTEM

Filed June 14, 1944

I
e
&

Fle.f

Inveplor

- SIDNEY T-FISHER.

| f%‘/.ﬁ%% _

<7

Aaomgy' [




Patented Feb. 18, 1947

2,416,252

UNITED STATES PATENT OFFICE

2,416,252
ANTENNA SYSTEM

Sidney T. Fisher, Torento, Ontarie, Canada, as-
signor, by mesne assignments, to Hartford
National Bank & Trust Company, Hariford,

Conn,, as frustee

Application June 14, 1944, Serial No. 546,239

In Canada January 15, 1944
(C1 250-—33)

5 Claims.

1

This invention pertains to radio antenna sys-
tems and in parsicular to g novel method of con-
structing radio antennae which are to he erected
at a point or points where such structures are
exposed to the severity of the weather. This
novel radio antenng system is specificglly adapted
to radio antenns systerns which are known as
short wave directional antennae,

This novel method of radio antenna. construc-
tion combines well known and established radio
and electrical characteristics in a form of con-
struction which renders the structure rugged and
rigid and gives it the required strength to with-
stand violent gusts of wind and substantially
eliminates the detuning effects of the accumula-
tion of ice and show on the structure,

A rigid metal plate or metal mesh in a rigid
metal frame, of such dimensions that its vertical
length is in excess of its width, is maintained
at ground potential, To one edge of this vertical
frame there is secured a series of metallic radiat-
ing arms, parallel to ons another and arranged
in such a manner in their attachment to the
grounded vertical frame that they are co-planar
in a plane substantially perpendicular to the
plane surface of the vertical frame.

To the opposite edge of the vertical frame 3
similar number of metallic reflecting arms are
secured in such a manner that they are each co-
planar in a horizontal plane to their associated
radiating arms. -

The radiators are shunt fed from a feeder line
censisting of the usual coaxial cable terminated
by the correct impedance at the transmitter as
usual. At the point where the coaxial feeder
cable enters the antenna, arrangements are pro-
vided for 2 high degree of insulation and protec-
tion from ice formation.

The above noted desirable features are realized
by means of the nove! structure shown, by way
of exambple, in the drawings which accompany
and form part of this specification and in which
like reference numerals designate corresponding
parts thereon.

In the drawings:

Pig. 1 is a perspective view of the complete
antenna structure.

Fig. 2 is a diagrammatic representation of the
functional and equivalent electrical character-
istics of the structure shown in Fig, 1.

Referring now particularly to Fig. 1 which
illustrates, by way of example, the novel struc-
ture as applied to a high frequency or short wave
di-pole directional antenna adapted to horizon-

tally polarize the radiated wave, the grounded
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plate or member { which may be a solid metal
plate as shown having a lenszth in excess of its
width and g thickness sufficient to be self-sup-
porting or it may be a rigid frame supporting
a metal mesh surface, is provided with a plurslity
of radiating arms as §, 7, 8 and 8. These are
made of metal and are secured to one edge of
the plate ! as shown in a rigid manner as by bolt-
ing or, preferably, welding. They are separated
one-half wavelength from each other and are
parallel to each other and are co-planar in a
plane substantially perpendicular to the plane
surface of the plate 1. A series of reflector arms
2, 8, & and § are secured in a rigid manner, as by
welding, to the other edge of the plate | and each
of these arms is co-planar in a horizontal plane
with ifs respective radiating arms as 6, 7, 8 and
8. These reflector arms are separated from their
associated radiating arms one-quarter wave-
length. They are maintained co-planar in a
plane substantially perpendicular to the plane
surface of the plate {. The radiating arms as 8§,
7, 8 and 9 are interconnected by means of con-
ductors {2 and {4 as shown. These conductors
are used for phasing the radiator wave and may
be therefore termed phasing conductors. These
conductors {8 and {4 gre each electrically united
with the radisting arms and no insulators are
used in connecting these conductors to the an-
tenna structure., A high frequency coaxial line
or transmission line {{ which is terminated at
the transmitter in the usual correct impedance
is united with the plate ¢ through an insulator
18 which closes the extremity of the transmission
line, One of the conductors of the transmission

line 18 is connected to the plate ! by conductor

{5 and through conductor {i with the phasing
conductor 1€ while the other conductor of the
high freauency line is connected by conductor
{2 to the remaining phasing conductor i3.
Although these phasing conductors are con-
nected directly to the metal arms as 6, 7, 8 and
8, thus eliminating the plurality of usual insula-
tors and hence substantially eliminating the de-
tuning effects of the accumulation of ice and
snow on the structure, they are not short-cir-
cuited because the high frequency impedance
of each of the radiating arms between the points
of connection of the phasing conductors is so high
that the functional and equivalent electrical
characteristics of the antenna structure are the
same as that indicated diagrammatically in Fig.
2—that is, the extremity of each of the radiat-
ing arms as €, 1, 8 and 3 function electrically as
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though they were insulated from the remaining
portion of the arm.

It will be noted from the gbove that this an-
tenna structure is rugged. simple and possesses
the qualities to withstand accurmulated ice and
snow and 2lse kigh wind pressurs. It will be fur-
ther noted that through the elimination of 2
multitude of insulators the detuning effects of
the accumulated ice and snow are substantially
eliminated.

While there has thus been disclosed only one
emboediment of this novel struciure, by way of
example, it is to be thoroughly understood that
numercts changes may he made therein and that
it may he adapted to various types of antenna
arrays without devarting from the spirit or nar-
rowing the scope of the invention as set forth in
the claims as follows. :

I claim:

1. An antenna system comprising, g metaliic
member of greater length than width, means for

maintaining seid member at ground potential,
metallic radiating arms rigidly atiached o one

edge of said member paraliel to sach other and
co-planar in a plane subs by
to the plane of the swm Y o
metallic reflector arm for each of said radiating
arms rigidly atiached o the opposite edge of said
member, each of said raflector srms being co-

planar in a horizontal! plans with its associated
radiating arm an:d all of said reflector arms bheing
co~planar in a plans substantially perpendicuiar
to the plans surface of said member, phasing

id diating arms,
te said

cocnductors connecied with sa
& high frequency covductor
member and to one of said p f
and a high frequency conductor cons:
other phasing conductor.

2. An antenna system comprising, a metallic
plate of greater length than width and self-sup-
porting, means for maintaining said plate at
ground potential, a plurality of radiating arms
rigidly attached to one edze of said plate parallel
to each other and ce-planar in 2 plane substan-
tially perpendicular to the plane of the surface
of said plate, a reflector arm for each of said
radiating arms rigidly attached tc the opposite
edge of said plate, each of said reflector arms

eing co-planar in a horisontal plane with its
associated radiating arm and all of said reflector
arms being co-planay in a plane substantially
perpendicular to the plane surface of said plate,
rhaging conductors connected with said radiati
arms, a higzh frequency conducior connected to
said plafe and to one of said phasing conductors,

and & high frequency conductor connected to the.

other phasing conductor.

3. An antenna system comprising, a metallic
plate of greater length than width ang self-
supporting, means for maintaining said plate at
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ground potential, a plurality of radiating arms
rigidly attached to one edge of said plate spaced
one-half wave-length apart and arrangzed parallel
to each other and co-vlanar in a plane substan-
tially perpendicular to the plane of the surface
of said plate, & redector arm for each of said
radiating arms rigidly attacheq to the opposite
edge of said plate, cach of said refiector arms be-
ing co~planar in g horizental plane with its asso-
ciated radiating arm and keing spaced one-quar-
ter wavelength from said radiating arms, and all
of said reflector arms bsing co-planar in a plane
substantially perpendicular to the plane surface
of said plate, phasing conductors connected witl
said radiating arms, a high freguency conductor
connected to said plate and to one of said phas-
ing conductors, and a high freguency conductor
connected to the other phasing conductor.

4. An antenra comprising a metal plate of
greater length than width vertically arranged
and electrically grounded, a pluz v of metallic
radiating arms parallelly spaced anart and ar-
ranged in o common plane perpendicular to the
rlane of said plate and each attached to one
longitudinal edge of said plate midway of their

length, reflector means secured to the opposite
longitudinal edge of said plate, phasing conduc-

tors connected with said radiating arms, a hich
frequency conductor connected to said plate and
to one of said phasing conductors, and a high
frequency conductor connected to the othar phas-
ing conductor.

5, An antenna comprising a metal member of
greater length than width vertically srranged and
electrically grounded, a plurality of metallic ra-
diating arms arranged in a common nlane por-
pendicular to the plaine of sgaid plate and at-
tached to onz longitudinal edge of said plote mid-
way of their length and parallelly svaced apart
one half wave length, reflector arms secuved per-
pendicular to the opposite longitudinal edge of
said plate angd each in a plane coinciging with
the horizontal plane of a corresponding radiat-
ing arm, phasing conductors connected with said
radiating arm, g high frequency conductor con-
nected to said metal member and to one of said
phasing conductors, and a high fregquency con-
ductor connected directly tc the other phasing
conductor, .
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