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The present invention relates ‘generally to-an-
tennas and specifically‘to an antenna-suitable for
use with V. 2. F, U. H F, television -and FM
‘broadeast band receivers, and of the type where-

" in'physical length is preferably adjustable 10 ap-

proximate a hall —wavelength or an integral mul-
tiple of a half wavelength of the R. F. signals ‘to
be received. For purposes of illustration the-em-
bodiments of the ‘invention herein -disclosed are
shown and described as horizontally ‘polarized
half-wave dipoles.

The -electrical characteristics of a tuned haif-
wave dipole, sometimes referred to as-'a “half-
wave Hertz”’ or “hali-wave doublet’™ are -well
known to those skilled in the art. The simple:
half-wavelength antenna is the most widely used
beeause it involves the least Jength of “wire ‘or
tubing that can be made to resonate at a ‘given
frequency. For lecations where the received sig-
nals are weak or where noise -and interference
have a greater distorting effect, more elaborate
arrays, possessing greafer -gain and direetivity,
" .are emploved. Additional gain is -achieved -and
-directivity is increased by mounting ‘close to'and
-parallel to the antenna a parasitic element stch:
as a tuned half-wavereflector. When-a high-an-
tenna input impedanee is desired, the simple
dipole may be replaced by -a folded dipole, con-
sisting essentially of twe parallel ‘closely ‘spaced

half-wave conducters connected together -at the -

ends and connected o a transmission line @t ‘the
center. The simple dipole, the -dipole ‘with -re-
fector and the folded dipole with reflector-arethe
most popular types for television -and FM recep-
tion.
to improvements in such antennas.

The ever-increasing popularity of television
and FM reception has created ‘a-need for an-an-
tenna particularly adapted to the needs of tele-
. ‘vision installations and possessing one or more
- of the desirable characteristics enumerated ‘be-
Wirst, such antenna should be capable -of

asy handling and adjustment, since its position
must be carefully chosen, not only from the
standooint of signal strength but also for the
- purpose of minimizing “ohosts,” double-images,
: anginterfersnce from undesired reflections. Sec-
+ ¢ond, such-antenna, when a parasitic array, should
e provided with means. whereby the critical dis-

tance between dipole and reflector is readily and: ;

. easily adjusted. Third, such antenna :should be
‘capable of ready directional orientation. Fourth,
such antenna should be so arranged that.it-can

be very auickly -set up without any reguirement

for expensive assembly labor. Fifth, the.antenna. 3
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elements should be capable ‘of ready conversion
itrom dipele‘to folded dipole. Sixth, the antenna
shotld be capable of packaging, storage and ship-
ment, while in assembled -condition, in a space
small ‘ais-compared to-the cubic footage of clear-
‘ance required when the ‘antenna is in operating
position.

The general objects of the present invention
are to provide an antenhy structire which satis-
Fes -all :0f the ‘aforémentioned rTequirements.

The primary object of ‘the invention is to pro-
yide an anterna ‘which is so constructed ‘and
arranged that it ‘can be Shipped in a relatively
sthall ‘carton ‘but readily-‘gnd easily installed -gnd
‘adjusted to provide optimum reception.

Ancther object of ‘the ‘ihvention 'is to provide
an ‘antenna structure ‘comprising a ‘central up-
.right support or vertical ‘mast, a pair of ‘spacer

-arms, ‘means ‘for adjustably swingably mounting

#he spacer -arms-on the maist, wWwhereby they may
be ‘moved between -deépending positions substan-
tially parallel to-the-mast and operating positions
angular with respect to-the mast, a palr of dipole
elements, a pair-ef reflector elements, and means
for adjustably swingably mounting individual
‘ones -of said pairs-of eléments on the spacer arms
whereby said ‘dipole and reflector elements ‘may
be moved betwden positions: substantially paraliel
o0 ‘the ‘assecidted -spaecer -arms and :operating
positiohs.angular with respect-tothe spacer arms.

A further-object of ‘the invention is to provide,
in .an antenna structure, the combination -of a

-yertical support, a:spacer tube, means for -adjust~
‘ably swingably meunting the-spacer tube on ‘the

support whereby it may beturned between a de-
pending position substantially ‘parallel to the
support to am operating pesition -angular with
respeet. to the supbort,:a pair-of -dipole -elements,

:and means for adjustably swingably mounting

said dipole elements-on said-spacer tube, whereby
said dipole elements may -be turned between a
position substantially parallel to the spacer ‘tube

-and . operative positions -angular with respect to

the spacer tube. -
It.is also an ‘object. of the invention to provide
an antenna structure comprising twe spacer - ele-

‘ments. foldable about a. mast, dipole ‘elements
foldable about the free:.end of one spacer ‘ele~

ment, and parasitic elements foldable about the
free end-of the other spacer element, the direc-
tion 'of the folds af the dipole rods ‘and parasitic
elements. heing opposite: to the direction of the
fold .of the spacer elements, ‘whereby the total
Jength of the folded structure.is- determined sub-

. stantially by the length of ‘the mast and the
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3
other dimensions are small relativé to those of
the structure in unfolded condition.

Ancther object of the invention is to provide,
in such an antenna structure, means adjustably
rotatably secured on said mast for adjustably
swingably supporting the spacer arms in azimuth,
whereby the antenna may readily be adjusted
for desired directivity.

It is also an object of the invention to provide,

in an antenna structure, means permitting rota--
tion of the spacer arms in a plane through lon-

gitudinal axes of the spacer arms for adjustably
mounting the spacer arms to determine the spac-
ing between dipole and reflector elements.

A further object of the invention is to provide,

in an antenna structure, means permitting rota-~-

tion of the spacer rods about their own longitudi-

nal axes for determining the angular relation-

ships between the dipole elements and the re-
flector elements.

For a better understanding of the present in-
vention, tegether with other and further objects,
advantages and capabilities thereof, reference is
made to the following description, to the claims
. appended hereto and to the accompanying draw-
ings, in which there are illustrated preferred il-
lustrative embodiments of antenna, structures in
accordance with the invention.

In the drawings: Fig. 1 is a top plan view of a
preferred form of half-wave dipole with reflector
in accordance with the invention; Fig. 2 is a
front elevational view of the Fig. 1 embodiment;
Fig. 3 is a right side elevational view of the Fig. 1
antenna, showing clearly the reflector elements;
Figs. 4, 5, 6 and 7 are sectional views taken, re-
spectively, on lines 4—4 of Fig. 2 and 5—35, 6—8,
and 7—7 of Fig. 1, looking in the direction of the
- arrows; Fig. 8 is a top plan view showing the di-
bole side of the Fig. 1 embodiment as converted

to a folded dipole antenna. Fig. 9 is a front view-

of the foliied dipole of Fig. 8; Fig. 10 is a section-
al view taken on line 16—10 of Fig. 8, looking in
the direction of the arrows ; Pig. 11 is a front ele-
vational view showing a modified embodiment of
the invention in the form of a simple dipole an-
tenna; and Fig. 12 is a view, taken from the same
. point of observation as Fig. 2, showing a com-
pletely assembled half-wave dipole and reflector
.- antenna structure in accordance with the inven-
tion, as it appears when packed and ready for
shipment or storage. In certain views portions of
the mast, spacer arms, dipole elements and re-
flector elements have been broken away, so that
the inventive features may be more clearly illus-
trated and emphasized.
+ Referring now specifically to Figs. 1, 2, 3 and
. 12 there is shown a complete dipole-and-reflector
antenna structure in accordance with the inven-
tion. A central upright support or vertical me-
tallic mast 15 is provided with a guy-wire clamp
- 16 and adapted to be held in bosition by a plu-
rality of guy-wires 11, {8, 19 or the other suitable
conventional expedient. The lower end of the mast
is s0 mounted that the mast can be adjustably
turned about its own longitudinal axis. Also, the
mast can be adjusted to the vertical even when
the foundation is not horizontal. Specifically,
the antenna as a whole is supported by a base
- plate 20, having upturned sides 21, 22 (Fig. 3)
which overlap the downwardly turned integral
extensions 28, 24 of mounting clamp 25. Clamp
25 is of resilient metallic material and snugly
embraces mast {5. Screw 26 and itg complemen-
tary nut (not shown) are loosened rotatably to
adjust mast 15. Each of bolts 27 and 28 passes

10

4
through apertures provided in a pair of exten-
sions 21, 23, or 22, 24 and is provided with 2 com-
blementary nut 28 or 36, adapted to be loosened
to permit the mast to be adjusted to its vertical
position and to be tightened down to secure the
mast in position.

A pair of spacer arms 31, 32 are provided for
spacing the dipole conductors 33, 34 from the re-
flector conductors 35, 36. The spacer arms are
50 arranged that they are adjustable from the re-

. laxed position shown in Fig. 12, in which posi-

15

20

25

30

- 35

40

45

50

tion they are placed when the antenns is shipped
(i. e. substantially parallel to the mast { 5 to
the 180 degree operating position shown in Fig.
2, or to any operating position wherein the side
view (Fig. 2) simulates a V, whereby the spacing
between dipole elements and refiector elements
may be adjusted as required. In fact, the ar-
rangement herein shown is so flexible that each
Spacer arm is mounted for adjustable rotation
from the depending position shown in Fig, 12 to
the opposite vertical position. This feature. is
provided by -clamping-socket-shoulders 31, 38,
which are adjustably swingable and are com-
prised in fhe means permitting rotation in a plane
through the longitudinal axes of the spacer rods
to permit adjustment of the spacing between
dipole and reflector.

The orientation of the spacer rods is also ad-
Justable in azimuth so that the antenna may be
adjusted for desired directivity characteristics.
This feature is provided by clamping-socket~
head 39.

Referring now specifically to Figs. 2, 3 and 4,
the head comprises two complementary metallic
members 48, 41 grooved interiorly to form a
socket which receives in embrace the top end of
mast 15. The members 48, 44 converge above
the mast and terminate in integral extensions 42,
43, suitably apertured to receive g bolt 44. The
sides of the members 48, 41 have fiat centact por-
tions 45, 46 (Fig. 4), apertured to receive a plu-
rality of bolts such as 417, 48, each provided with
a threaded nut 48, 59, 51, 52 (Fig. 2). When nuts
85—52 are tightened down, the abutting flat in-
side surfaces of extensions 42, 43 and sides 45, 45
are in close tight contact and head 33 securely
embraces mast {5 to prevent rotation of the head
and the parts it carries. When nuts 46—52 are
loosened, the head and spacer arins can be ro-

- tated to provide for orientation of the spacer
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arms in azimuth, whereby the antenna, is adjusted
for desired directivity characteristics.

The clamping shoulders 37 and 33 are alike, and
it will be understood that the following cesecrip-
tion of shoulder 27 is equally applicable to shoul-
der 38.

As shown in Figs. 2 and 4, shoulder 37 com-
prises two main parts, a ilat inner member or
plate 53 and an outer member 54, bulged out to
form an interior groove which embraces the
inner end of spacer arm 3i. The side and inner
end marginal portions §5, 56, and 57 of the outer
member have interior flat surfaces whicn frac-
tionally abut the interior fiab suriace of inner
member 33. These marginal surfaces and inner
member 53 are apertured to receive a plurality
of bolts such as 58, 59, 60, which have cooperating
nuts &1, 62, 63 and 64. When nuts 6{—G84 are
tightened down, the inner end of spacer arm 3i

-is tightly compressed between members 53 and

54 and axial rotation of spacer arm 3{ is re-
strained. When the nuts 6!{—84 are loosened,

.the spacer arm 31 can be rotated about its own

75

longitudinal axis for the burpose of adjusting the
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polarization of the dipole or determining the
angle between the dipole and reflector elements.
Similarly, spacer arm 32 is rotatably adjustable
on shoulder 38.

As seen in Fig. 2, the inner and outer shoulder
members 53, 54 have an overall ninety-degree
arcuate shape and terminate inwardly in ex-
tended flat portions such as 57 to receive bolt
44. A washer 65 is interposed between member
54 and the head of bolt 44 and a spring lock
washer 66 is interposed between member 53 and
the extension 43 of head 39 (Fig. 4).

Shoulder 38 is arranged with its flat inner
member on the side toward the nner member
53 of shoulder 37 and it provides a socket and
clamp for spacer arm 32 (Fig. 2). A spring lock
washer is provided between extension 42 and the
inner member of shoulder 38.

Bolt 44 and nut €7 are loosened to permit the
spacer arms to depend (Fig. 12) or to be set at
an operating position (Fig. 2) at which the de-
sired spacing between dipole and reflector ele-
ments is achieved. When the broper operating
position of the spacer arms is attained, then
bolt 44 and nut 67 are tightened to secure the
spacer arms in position.

With the exception of the transmission line
80 and connecting links 99, 96 presently to be
described spacer arm 31 and the dipole elements
and mounting means it supports are the same
as spacer arm 32 and the reflector elements sup-
ported by it. Therefore, for purposes of simplicity
and brevity, the specific description will be con-
fined to the dipole subassembly (left-hand Figs. 1
and 2) for the present.

The outer end of spacer arm 31 is flattened at
68 to provide an extension to which clamping-
prackets 69, 710 are adjustably swingably secured.
These clamping brackets are alike and further

specific description will presently be confined to 4

Tt comprises a pair of generally
arcuate-sectional clamp members Ti, 12, having
abutting side portions and end portions, the side
portions being clamped together by a plurality
of rivets 13, 14, 15 and 16 (Fig. 1). The interior
of the brackets defines a tubular chamber tightly
embracing an insulating sleeve 11, which in turn
tightly embraces the dipole element 33, the latter
peing a conductive metallic tube having a con-
centric adjustable extension 97. As clearly shown
in Fig. 1, brackets 69, 10 are ninety-degree-angle
pbrackets and terminate in flattened ends (Fig. 2)
adjacent the flattened extension 68 of spacer arm
3.

Brackets 70 and 69 are similar, bracket 70 hav-
ing two members 18 and 19 corresponding to
members 12 and Ti, respectively, of bracket 69.
Members 18 and 12 are of lesser length than mem-
pers Tl and 19 (Fig. 1), to permit individual con-~
nection of the two conductors of transmission line
80 to the inner ends of dipole elements 33, 34.
Such connections are made in a conventional
manner.

Extension 68 and the end portions of the
mounting brackets 69, 10 are suitably apertured
to receive a bolt 81, provided with a nut 82 (Fig.
5) and suitable washers 83, 84. It will be seen
that the structure illustrated in Fig. 5 provides
means whereby the dipole elements 33, 34 are
foldable about the free end of the spacer arm 3,
the direction of the fold (Fig. 12) being opposite
to the direction of the fold of the spacer arms 3,
32, whereby the total length of the folded struc-
ture is determined substantially by the length of
the mast and the other dimensions are small rela-

bracket 69.
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tive to those of the structure in unfolded condi-~
tion (Figs. 1, 2, 3). Referring to Fig. 1, element
33 folds clockwise and element 34 folds counter-
clockwise when nut 82 (Fig. 5 is loosened. Nut
82 is tightened to maintain the dipole elements
in operating position. Suitable depressions on
extension 68 and projections (not shown) are
provided on adjacent surfaces of members 12, 68
and 18, 68 to prevent turning of the element 33
in a counterclockwise direction and element 34 in
a clockwise direction, relative to each other, once
they are in line.

Suitable - insulating supports 85, 86, for sus-
pending and spacing transmission line 80 from
spacer arm 31, are provided.

Tt will, of course, be understood that shoulder
38, arm 32 and the reflector elements may be re-
moved, in which case the remaining parts may be
used as a simple dipole.

Referring now specifically to Figs. 6 and T, it
will be seen that the mounting of the reflector ele-
ments 35, 36 on spacer arm 32 is the same as the
mounting arrangement for the dipole elements,
and consists of a flattened extension 87 on arm
32, a clamp bracket 83, a clamp bracket 89, a nut
92 and a bolt 91, with suitable washers and de-
pressions and projections on adjacent frictionally
contacting surfaces to hold the reflector elements
in the operating position shown in Fig. 1. :

To provide for adjustments of the lengths of
the dipole and reflector elements each such ele-
ment, such as reflector element 38 ‘(Fig. ), for
example, comprises an outer main tube having an
inner contacting concentric tubular extension 93,
slidably axially adjustable in relation to the outer
tube. A circular knurled adjusting compression
nut 94 having tapered threads is screwed on to
the split tapered threaded outer end of the main
tube in such a way that the inner tube is com-~
pressed and securely held when the nut is tight-
ened down but is free to slide when the nut is
loosened. This compression nut arrangement for
adjusting the length of dipoles and reflectors is
conventional and need not be further described
herein. .

As shown in Figs. 5, 6 and 7 suitable conven-
tional arrangements are made for connecting the
transmission line conductors to the dipole ele-
ments and conductive links 95, 96 are provided
for connecting the reflector elements 36, 35 to
the brackets 88, 89 and effectively to each other.
"It will be seen that the above-described em-
bodiment of Figs. 1-7, 12 has the following ad-
justments:

(1) Angle of tilt of mast 15 relative to the foot-
ing 20;

Rotational position of mast 15 relative to its
own longitudinal axis, by turning in clamp
25;

Directivity of antenna, by rotation of head
39;

Angular relationship of dipole and reflector,
by rotation of spacer arms 31, 32 relative to
own longitudinal axes;

Spacing between dipole and reflector, by
turning of spacer arms 31, 32 relative to the
axis of bolt 44;

Length of dipole and reflector elements by
adjustment of nufs such as 94 and sliding
of tubular extensions.

2)

3)
4)

6)

(6)

Three additional adjustments are provided.
Spacer arms 31 and 32 can be maintained sub-
stantially colinear but turned in unison to posi-
tions not at right angles to the mast, as indi~
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cated by the dashed lines in Fig. 2. Dipole ele-
ments 33, 34 can be likewise adjusted so that
they are colinear but are not at right angles to
spacer arm 3{. Similarly, reflector elements 35,
36 can be adjusted relative to arm 32. FEach di-
pole and reflector element and spacer arm is
capable of independent adjustment.

‘This construction not only provides sufficient
flexibility to meet the varying requirements of
individual installations but it can be packed and
shipped fully assembled in a very conveniently
handled container and installed in a few minutes
of time. The dashed line (Fig. 12) indicates the
proportions of length to width of the packing
container required.

- Figs. 8, 9 and 10 show a modified form of ‘the
invention, wherein there are substituted for the
dipole extensions 87, 98 (Fig. 1) a trombone
device comprising two U-shaped tubular metal-
lic sliders 88—i88 and an outer tube | 0t, fitted
at-both ends with the usual knurled adjusting
compression nuts. The Fig. 8 embodiment con-
stitutes a folded dipole wherein elements 99, {00
may be slidably adjusted to vary the length of
the two dipoles of the folded dipole. Parts 99:;
80, 101 are installed after dipole elements 33,
34 are lined up. Tube 18f is fitted within an
insulating sleeve 182, clamped by the curled end
of a link 183, secured in place by nut 82 (Fig. 10).

"'Fig. 11 shows a simple subcombination in ac-
cordance with the invention, wherein dipole ele~
ments are provided, without reflector. Here the
mast {6 is flattened at its upper end, in like man-
ner as portion §8 of spacer arm 31, Fig. 1 and the
slibassembly of brackets $9, 73, dipole elements
33, 34, dipole extensions 91, 98, nut 82, bolt 81
and washers 83, 84 are mounted on that Aattened
end.

" It will be seen that the Figs. 1-7 embodiment is
not confined to use as a half-wave antenns. The
dipole elements 23, 34 and extensions 91, 98 may
be so proportioned that the antenna approxi-
mates in length a desired multiple of one-half
wavelength. Further, by providing a transmis-
sion line and omitting the connecting links 95,
96 (Fig. 5) the reflector elements may be used
as another dipole. In such case the two dipoles
may be placed at any desired ‘angle to each
other.

" The operating principles of half-wave antennasg
are well known and need not be stated herein,
The length of each quarter-wave section of the
dipole varies with frequency and should be ad-

justed to the middle of the frequency band to be

received. Each dipole element (including ex-
tension) is generally adjusted to a length slightly
less than one-quarter wavelength, free space, ac-
cording to a well-known formula.

" Since the dipole has, in addition, the well-
known directivity feature and also ‘has com-
paratively small physical dimensions in the. FM
and television range of frequenecies, it can be
turned into a position for maximum ‘reception
of a desired station. It can.also be turned to a
position in space that weakens appreciably an
undesired signal with respect to the desired
signal. With present-day PM and television
transmission, a dipole that can be ratated around
a..vertical axis so as to keep the colinear dipole
always horizontal is very satisfactory for most
cases. However, it often happens that a dipole
i-dn inclined direstion toward ground -and at
the same time eapable of rotation about a verti-
cal -axis may give even better reception effects.

The directivity is increased when a refleetor:
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is used behind and paraliel to the receiver dipole.

In practice, the spacing between the dipole ele~
ments and the reflector elements is generally ad-
justed to be from 0.1 to 0.25 wavelength free
space spacing at the middle of the frequency band
to be received.

At resonance the impedance of g half-wave
simple dipole antenna isolated in free space is
approximately 73 ohms at the center, while the
impedance of a folded dipole is approximately
300 ohms. Nonresonant, “current fed” trans-
mission lines are preferably employed and suit-
ably matched to the antenna, according to well-
known principles.

The parasitic element or reflector is preferably
slightly longer than the dipole. It absorbs power
and reradiates it with such g phase relation to
the original radiation that the fields of antenna
and reflector add in one direction, whereby gain
and- directivity ave increased. It will of course
be appreciated that the parasitic elements 35, 36
and their extensions can also be used as a direc~
tor, in which case the director is preferably
slightly shorter than the dipole.

It will be understood that the Figs. 1-7 em-
bodiment is also of utility as a transmitting
antenna.

In one successful commercigl embodiment of
television receiving antenna in accordance with
the invention, aluminum Spacer arms, brackets,
clamps, dipole elements and reflector elements
were employed.

While there have been shown and described
what are at present considered to be the pre-
ferred embodiments of the invention, it will be
cbvious to those skilled in the art that various
modifieations, changes and substitutions of equiv-
alents may be made without departing from the
invention as defined by the appended claims.

Having clearly disclosed and fully described our
invention, we claim:

1. A dipole antenns in combination with g re-
flector, comprising a foldable frame having g pair
of angularly adjustable members comprising a
crossbeam, a clamp for securing said members to
a mast, a pair of rigid conductors, means for
pivotally mounting said conductors on one end
of said crossbeam, said conductors constituting
said dipole, another pair of rigid conductors,
means for pivotally mounting the other pair of
conductors upon the cther end of said crossbeaim,
the last named conductors constituting said re-
flector when dispesed parallel to said dipole,
means for locking said pairs of conductors in
position in which the conductors constituting the
dipole are parallel to the corresponding conduc-
tors constituting the reflector, and dielectric
means for isolating each of said dipole conductors
from its mounting means.

2. The combination 23 set forth in claim 1
wherein thie means for pivotally mounting the pair
of conductors constituting the dipcle on one end
of the crossbeam comprises g flattened said end
of said crossbeam and g bair of generally L-
shaped clamping brackeis rivotally mounted on
said flattened end portion.

3. The combination set forth in claim 1 where-
in the dielectric means for isolating each of said
dipcle conductors from its mounting means com-
prises an insulating sleeve mounted on each of
said dipole conductors and within its said mount-
ing means.

4. The combination set forth in claim 1 where-
in the clamp for securing said crossbeam mem-
bers to said mast comprises a pair of generally L.~
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shaped brackets pivotally mounted on said mast,
each of said crossbeam members being pivotally
mounted in one of said brackets.

5. The combination set forth in claim 1 includ-
ing dielectric means for isolating each of said
reflector conductors from its mounting means and
conductive means for electrically connecting said
reflector conductors to each other and to said

frame.
HAROLD A. NEWELL.

ALBERT W. KRAMER.
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