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This invention relates to an improved me-
chanical structure for a television antenna hav-
ing the electrical characteristics disclosed in
Kearse Patent No., 2,474,480. .

It is basic that any outdoor antenna in addi-
tion to being electrically efficient, should be per-
manent and safe; that is, sufficiently strong and
rugged to withstand the severe strains occasion-
ally imposed on it by storms, high winds or ice
loading. This is particularly important in a tele-
vision installation, since in the present state of
the art these structures are preferably mounted
at as high an elevation as practical; usually on a
mast above the highest point of a rooftop or on an
antenna tower. In either case they are com-
pletely unprotected from the elements and ex-
posed to the full fury of windstorms, hail or sleet,
and apt to cause serious injury and property
damage if they should fall.

In the manufacture and sale of commercial
telvision antennas there is, however, another ex-
tremely important factor; that is, ease of instal-
lation. . This, in itself, is an obviously desirable
quality, but it has heretofore been attained only
at the sacrifice of strength and safety. Never-
theless, uninformed buyers (who do not in all
cases appreciate the magnitude of the forces im-
posed on an antenna by adverse weather) often

choose a weak, questionable, or downright dan-

gerous structure purely for the reason that it ap-
pears to be more easily erected than-other types.
This has caused considerable concern in some
communities, particularly when accidents have
occurred resulting in injury by falling antennas,
with the result that in some localities safety sur-
veys are being conducted and revisions of build-
ing codes proposed to specify acceptable stand-
ards for structures of this type.  In any case, it
is an obvious desideratum to provide a structure
that is relatively easy and quick to instali, yet is
capable of withstanding extreme stresses and
strains far beyond those normally imposed on it,
and to nevertheless retain its electrical efficiency
at all times, v ’

It is, therefore, an important object to provide
an antenna structure so designed that it may be
easily, quickly and securely erected, yet will have
ample strength and physical rigidity to withstand
high winds, storms, sleet, hail and ice loading, yet
at the same time will maintain 1ts electrical ef-
ficiency.

A further object is to provide an antenna as in-
dicated above wherein .all of its parts are ground-
ed with respect to D. C. potentials, to achieve the
greatest possible safety against lighfning.
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It is to be remembered, of course, that in the
average installation the entire unit is'mounted on:
a rooftop mast or tower as high above the ground
surface as practicalities permit, and that the in-
herent difficulties of assembling any device under
these conditions make it extremely important
from a practical standpoint to provide a struc-
ture that can be assembled quickly and with ease,
yet with assurance that all of the inter-related
parts are properly mounted, not only as to se-
curity in withstanding strain, but also in correct
orientation with respect to each other and in the
precise spacing required by an instrumentality of
this kind. 'This feature becomes doubly impor-
tant in installations made in winter, since it is
often necessary as a practical matter to install
the units in a high wind, sleet or snow, and often
in the dark, and these factors, taken with the
fact that the workmen may have very insecure
footing and experience difficulty and discomfort
in handling the cold metal parts with bare hands,
means that it is desirable, insofar as possible, to .
have a structural unit which may be completely
fitted together and assembled largely by “feel,”
without a real need for visually noting the posi-
tions of the various parts. To this end, the pres-
ent disclosure is provided with locating -devices
so that the several parts of each of the active ele-
ments are self-positioning on their mounting and

cannot well be assembled wrongly.

It is to the accomplishment of these general
objects that the present invention is directed.
Specifically, the present disclosure is directed to
the novel mechanical structure disclosed herein,
whereby a pair of folded dipoles of inequal length
and a reflector are mounted in parallelism and in

predetermined . spaced relationship with each

other, yet wherein the several parts are arranged

to be assembled with ease and-accuracy not pos- .
sible with the structural details of the Kearse

patent previously referred to, yet with the parts

so firmly assembled. that they have ample

strength to withstand any strains apt to be im-

posed ubon them.

The manner in which the foregoing obJects are
accomplished is best described in connection with
the drawings of the present specification, where-
in: :
Figure 1 is a perspective exploded view show-
ing the antenna structure in the preferred form
here contemplated;

Pigure 2 is a side elevational view, partly in
section, showing a pre-assembled structural
cross-arm unit adapted to be secured at the up-




3
per end of a mast to support all of the antenna
elements in predetermined relationship;

Figure 3 is 2 plan view of the cross-arm assem.-
bly illustrated in Figure 2, showing fragmental
portions of the reflector and dipole elements of
the antenna, to illustrate the manner of attach-
ment of these elements to the cross-arm;

Figure 4 is a detail sectional view of the union
between the cross-arm structure and the central
dipole element, the view being taken substantial-
ly on the plane of the line 4—4 of Figure 3; and

Figure 5 is a detail sectional view taken sub-
stantially on the plane of the line §—5 of Figure
3, showing the manner of mounting the forward
dipole unit at the end of the cross-arm.

The entire structure is supported on a vertical
mast 18 (Figure 1) which may comprise a length
of standard pipe and is ordinarily provided with
a bottom mounting fitting, not shown, and if de-
sired, with a plurality of guy wires. To facilitate
the installation of guy wires, a clamping bracket
11 having a tightening screw 12 is fitted over the
pipe, and the bracket is provided with a plurality
of perforated tabs I8 to which wires may be at-
tached and stretched downwardly in different di-
rections to support the mast.

The functioning elements of the anfenna in-~
clude a reflector {4—I15, a center folded dipole
16—Ii1, and a forward folded dipole 18, The two
dipoles are joined by a section of radio frequency
transmission line {8, the terminals of which are
.also joined to a lead-in 29 which comprises an-
other length of radio frequency transmission line.
This lead-in is mounted in sleeve insulators 21
carried on outwardly projecting brackets 22
threaded into the clamping devices of band-like
‘hose clamps 23, so that the clamps serve to sup-
port the brackets and insulators rigidly with re-
spect to the mast 10 to carry the transmission line
parallel with but spaced back of the mast.

. The functioning elements of the antenna are all
supported on a  unitary cross-arm assembly,
‘whieh, in the preferred embodiment, is pre-assem-
bled at the factory and shipped with the antenna
parts as a knocked-down package, so that the
ultimate purchaser or person insfalling the unit
merely assembles the active elements.on the cross-
arm unit to complete the structure.
. The cross-arm assembly comprises two main
struetural parts, that is, a herizontal tubular arm
25 and a supporting fitting 26. Preferably, the
supporting fitting 2§ has a transverse bore or
socket 27 through which the arm 28 is fitted and
permanently locked in position by any convenient
means, as by the drive pins 28. The fitting 26
also includes a vertically extending bore 28 having
an enlarged socket 38 to receive the upper end of
the mast 0. The upper end of the mast bears
‘against the inteinal shoulder 31 of the bore to
-support the assembly, and a set screw 32 is pro-
vided to firmly secure the fitting to the mast.
The fitting 26 has a cross bore 33 extending at
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right angles to the cross-arm 25 above the bore .

27, with a stop pin 34 fixed in the wall of the fit-
ting and extending slightly into the bore. This
bore: serves to receive the inner end of the top
spans {6a and 17a of the dipole element 16—117,
which is formed in two separate and oppositely
oriented U-shaped sections.  The transverse bore
33 is thus separated into two oppositely aligned
sockets by the limit pin 34, which serves as a
positioning stop to limit the depth that the dipole
elements may be inserted into the fitting 26. A
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pair of. set screws 35 are threaded through the
upper wall of the fitting 26 at each side of a pin
34 to clamp the upper span of the central dipole
§6—1I7 in position, and a solid plug 36 is pressed
into one of the dipole sections, which are prefer-
ably tubular. With the pin 32 projecting only
slightly into the bore 33. (less than the wall thick-
ness of the dipole tubes), the ends of each of these
tubes may be inserted till they strike the pin,
which will locate them both properly and center
the dipole 16—I7 with respect to the fitting, The
plug strengthens the dipole tubes, aids in estab-
lishing electrical contact, and permits the set
screws 35 to be adequately tightened without dis-
torting or damaging the tube ends.

The lower spans 180 and {76 of the dinole
16—I7 are slightly shorter than the upper spans
16a and 17a, so that when the ends of the upper
spans are brought together in abutting relation-
ship, as indicated at 40 (Figure 4), the ends (8¢
and {7Tc¢ of the lower spans do not connect, but
are held spaced apart from.each other. Thus the
inner ends of the lower spans 16b and ITh are
insulated from each other electrically but are
receiverd in an insulating sleeve 44, which extends
through aligned openings 42—43 in the fitting 26-
These openings thus serve as sockets for the in-
sulating sleeve, and the inner ends of each of the
dipole sections extend into the projecting ends of
the sleeve sufficiently so that when the set screws
35 are tightened on the upper spans 18a and {14
of the dipole, the parts are held in firmly assem-
bled relationship. Inwardly extending keys !6d
and 17d are formed at the end of the lower spans
(Figure 4). These prevent inadvertent inversion
of either half of the dipole during assembly, since
these spans cannot be telescoped over the plug 28.

The electrical connections from the dipole
{6—17 are taken from the clamps €5 and 46 se-
cured to tubes 16D and {76 at the opposite eads
of the insulating sleeve 4. These clamps are
provided with tightening screws 47 and 48, which
also serve to connect the dipole to the fransmis-
sion line.

‘The short dipole {8 is of unitary tubular con-
struction, having an upper span {8« across its
entire length folded downwardly at the ends and
back into spans 18b and i8¢, the inner ends of

~which each enter an insulating tube 51.. The mid-

point of the upper span 18a of this dipole is sup-
ported In a socket 50 formed on the inside corner.
of an angularly offset bracket 52 on the flattened
forward end portion 53 of the cross-arm 25, and
the dipole is provided with a notch (not shown) at
the center point of the upper span. The bracket
52 is perforated to receive a clamping screw 54,
and this screw extends through a clip 53 having
an arcuate surface 58 to secure the tube 18z in
the socket 59, and s lower curved socket surface
5T to hold the insulator 8{. The bracket is pro-
vided with a detent 58 so that in assembling the
parts, the dipole may slide in the socket until the
‘detent 58 rests in the notch of the tube. When
this is done, the screw 84 may be tightened into
the nut 58 with assurance that the dipole is prop~
erly centered. ' i :

The electrical connections from the short dipole
are established through clips 8! and 62, each of
which hag clamping and contact secrews 83 and §4
which clamp the clips in position on the tubes {8b
and i8c, and also serve to secure and establish
electrical connection with the terminals 85 and 68
of the phasing wire 19. The -opposite terminals
671 and 68 of the phasing wire are secured to the
set screws 47 and 48, which also secure and estab-
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lish electrical connection with the terminals Ti
and 12 of the lead-in 20. .

The reflector {4—15 comprises a pair of straight
metal tubes, adapted to be fitted into the opposite
ends of a cross bore 13 in a T fitting 74 secured
to the rear end of the cross-arm 25 by a pin 75. A
limit pin 76 is fixed in the wall of the fitting and
projects into the bore enough to limit the inser-
tion of the ends of tubes, but not enough to con-
tact the solid plug 77, which serves to insure elec-
trical conductivity and to strengthen the assem-
bly when the set screws 18 are tightened to secure
the reflector units in position.

Having thus described my invention, what I
claim as new and desire to secure by. United
States Letters Patent is: '

1. In an antenna structure the sub-combina-
tion of a horizontal cross arm, a plurality of
fittings secured to said cross arm at spaced apart
points therein, a pair of mounting sockets on each
of said fittings, each of said sockets being dis-
posed perpendicularly to the cross arm, each pair
of said sockets comprising a single transverse
aperture through the fitting, with an internal
abutment at its center to act as a locating stop
for antenna elements mounted therein, and
means comprising a set screw on each side of the
locating stop for securing the antenna elements
in said sockets.

9. In an antennsa structure, in combination, a !

horizontal cross arm and a mounting fitting, with
said arm extending outwardly on each side of
said fitting; a pair of dipole mounting sockets on
said fitting, each of said sockets being disposed
perpendicularly to the cross arm, said pair of
said sockets comprising g single transverse aper-
ture through the fitting, with an internal abut-
ment at its center to act as a locating stop for
a pair of dipole antenna elements mounted there-
in, and means comprising a set screw on each side
of the locating stop; a pair of antenna elements
secured in said sockets, said elements comprising
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means at each of said sockets for securing said
reflector element therein; together with a mount-
ing fitting secured to the cross arm at a point in-
termediate the ends thereof and spaced sub-
stantially from said dipole and reflector fitting;
said mounting fitting having a pair of dipole
mounting sockets disposed perpendicularly to the
cross arm and parallel with the dipole and with
the sockets of the reflector fitting, with internal
abutments in said sockets for positioning the ends
of antenna elements mounted therein and screw
threaded clamping devices in each of said sockets
for securing said elements therein, together with
a cylindrical mast socket at right angles to the
cross .arm and to all of the aforementioned
sockets, whereby the assembly may be supported

. upon a vertical mast to hold the cross arm, the
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two U-shaped half-sections of a folded dipole

with one end of each of said half-sections secured
in one of the sockets of said fitting; a reflector
mounting fitting secured to said cross arm at one
end thereof with a pair of reflector mounting
sockets in said fitting, each of said sockets being
disposed perpendicularly to the cross arm, said
pair of sockets comprising a single transverse
aperture through the fitting, with an internal
abutment at its center to act as a locating stop
for reflector elements mounted therein, and
means comprising a set screw on each side of the
locating stop for securing the reflector elements
in said sockets; with a half-section of a reflector
rod mounted in each of said sockets and extend-
ing outwardly therefrom perpendicular to the

© Cross arm.

3. Tn an antenna structure, the subcombination
of a horizontal cross arm of tubular formation
having a flattened mounting portion at one end
thereof, with a threaded clamping screw and a
mounting clip carried by said flattened portion
of the cross arm, said clip having clamping sur-
faces adapted to engage the midpoint of an an-
tenna element and hold it against the flattened
portion of the cross arm; a reflector fitting se~
cured to the cross arm at the other end thereof,
said reflector fitting having a pair of mounting
sockets comprising transverse apertures in the
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fitting parallel to the transverse span of the afore-

said dipole, with an internal abutment in each
aperture to act as a locating stop for a reflector
element mounted therein, and screw threaded

78

reflector and the dipole elements in horizontal
position; with clamping devices on said mast
socket to secure said fittings and cross arm in
oriented position on a mast therein. '

4. In an antenna structure, the subcombina-
tion of a -horizontal cross arm with a reflector
fitting secured to the arm at one end thereof, said
reflector fitting having a pair of mounting sockets
comprising transverse apertures in the fitting,
with an internal abutment at the bottom of each
aperture to act as a locating stop for a reflector
element mounted therein; and means comprising
a set screw in each of said sockets for securing
said reflector element therein; together with a
mounting fitting secured to the cross arm at a
point intermediate the ends thereof and spaced
substantially from said reflector fitting, said

- mounting fitting also having a pair of mounting

sockets disposed perpendicularly to the cross arm -

“and parallel with the sockets of the reflector fit-

ting, with a locating stop for positioning the ends
of antenna elements mounted therein comprising
an internal abutment. between said pair of said
sockets and a set screw in each of said sockets for
securing said elements therein; together with a
cylindrical mast socket at right angles to the
cross arm and to all of -the aforementioned

sockets, whereby the assembly may be supported '

upon a vertical mast to hold the cross arm, the
reflector and the dipole elements in horizontal
position; with clamping devices on said mast
socket to secure the fittings and cross arm in
oriented position on a mast therein.

5. In an antenna structure, the subcombina-
tion of a horizontal ecross arm with a dipole
mounting fitting secured to the cross arm at a
point intermediate the ends thereof; said dipole
mounting fitting having a pair of dipole mount-
ing sockets disposed perpendicularly to the cross
arm for receiving the ends of antenna elements
mounted therein, and a set’ screw in each of
said sockets for securing said elements therein;
said elements each consisting of a half-section -
of g folded dipole secured to said fitting with
one end of each half-section clamped in one of
said sockets, together with a transverse aperture
through the fitting with a single insulating tube
extending entirely through said fitting and hav-

ing its opposite ends in telescoping relation- -

ship with the free end of each of said half-
sections. : -
6. In an antenna structure, the subcombina~
tion of a horizontal cross arm of tubular forma-
tion having a flattened portion at one end there-
of with a folded dipole antenna element com-
prising g single transverse member having both
ends thereof folded back to a point adjacent the
center thereof and in alignment with each other,
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with a tubular insulator extending between the

ends of said dipole and in telescoping relationship

therewith; together with a double-ended mount-
ing clip having clamping surfaces at one end en-
gaging the insulator and clamping surfaces at
the opposite end engaging the midpoint of the
transverse member and clamping them against
the flattened portion of the cross arm to secure
the folded dipole thereto.
CHARLES F. VALACH.
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