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ANTENNA ARRAY

Charles F. Valach, Berwyn, Ill, assignor to Amer-
ican Phenolic Corporation, Chicago, Ill., a cor-

poration of Illinois

Application December 8, 1945, Serial No. 633,732
' (Cl. 250—33).

" 8 Claims.
1

This invention relates to improvements in an-
tenna arrays of the type now commonly employed
with television, high frequency modulation, or
conventional AM receiving sets, and has for an
object the provision of an improved insulator
mounting adapted for use in supporting antenna
‘elements in forming various types of antenna ar-
rays such as single dipole; folded dipole; dipole
and reflector; folded dipole and reflector; dipole,
reflector and director; folded dipole, reflector and
director; J type antenna; and stacked arrays.

This invention further contemplates the pro-
vision of an insulator mounting which may be
interchangeably used with a single or folded dipole
with either vertical or horizontal polarity.

A still further object of the invention is to pro-
vide an insulator mounting of a standard type
which may be used in the construction of an-
fennas or antenna arrays, and which will lend it-
self broadly to the varying applications which
antenna arrays may require in each specific in-
stance.

This invention further contemplates the pro-
vision of an insulator mounting for antenna ele-
ments embodying means for detachably securing
antenna elements against displacement there-
from, and other means for securing the insulator
mounting to a mast or fo a cross arm supported
:on the mast.

This invention further contemplates the pro-
vision of an insulator provided with longitudinal-
ly extending apertures preferably disposed in
spaced parallel alignment to receive metallic rod-
like members which may be formed and arranged
to serve as dipole elements, folded dipole ele-
ments, reflectors, directors, ete. .

It is a further object of this invention to re~
-duce the cost of manufacture of the various
types of antenna arrays and to facilitate assem-
:bly of the several parts in mounting an antenna
-array for use with & receiving set. During in-
stallation of an antenna array, it is contemplated
‘that the antenna elements should be adjustably
-mounted to improve the reception of signals, and
-means are provided for pivotal movement of a
cross member upon a supporting mast for ad-
justably positioning the antenna elements.

This invention embodies other novel features,
‘details of construction, and arrangement of parts
‘which are hereinafter set forth in the specifica~-
‘tion and claims and illustrated in the accom-
-panying drawings wherein:

Fig. 1 is a top plan view of a single dipole ar-
ray embodying the improved insulator mounting.
- Fig, 2:is a front elevational view of the same,
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Fig. 3 is a sectional view taken along the line
3—3 of Fig. 2.

Fig. 4 is an explosion view illustrating the parts
embodied in the single dipole antenna array il-
lustrated in Figs. 1 to 3.

Fig. b is a perspective view showing the im-
proved insulator mounting employed in an an-
tenna array embodying dipole and reflector ele-
ments.

Fig. 6 is a sectional view taken along the line
6—+6 of Fig. 5, showing one of the shorting straps
employed for electrically connecting the reflec-
tor elements.

Pig. 7 is a front elevational view showing the
insulator mounting as employed in a folded dipole
antenna construction.

Fig. 8 is a sectional view taken along the line
8—8 of Fig. 1.

Fig. 9 is a schematic view illustrating a folded
dipole and reflector antenna array which may
be constructed from parts shown in Figs. 1
through 8. -

Fig. 10 is a schematic view showing an an-
tenna array comprising a dipole, reflector and
director.

Fig. 11 is a schematic view showing an an-
tenna array comprising a folded dipole, reflec-
tor and director.

Fig. 12 is a schematic view showing a J type
antenna.

- Fig. 13 is a schematic view showing a stacked
array.

Fig. 14 is a sectional view corresponding to Fig.
3, showing an eye-holt for detachably connecting
antenna elements to the insulator mounting.

Referring now to the drawings for a better un-
derstanding of this invention and more particu-
larly to Figs. 1 to 3 therein, a single dipole an-
tenna is shown as comprising an insulator 6 which
may be inexpensively molded of suitable insulat-
ing material to provide a base portion T having
a pair of end walls 8 and 9 projecting outwardly
from the upper face thereof in spaced parallel
relation. The end wall 8 is formed with a pair of
apertures {1 and 12 disposed in spaced parallel
relation, and the end wall 9 is formed with a pair
of apertures 13 and 14 which are also disposed
in spaced parallel relation. It will be noted that
the opening i is in axial alignment with the
opening (3 and that the opening [2 is in axial
alignment with the opening 14.

The openings i1, {2, 13 and 14 provided in
the end walls 8 and 9 of the insulator 6 are
formed to snugly receive and engage the inner
ends of dipole antenna elements 16 and 11, in the
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manner illustrated in Figs. 1, 2 and 3. The di-
pole elements 16 and {7 may be formed of rods
but are preferably formed of metallic tubing
to provide maximum strength with minimum
weight. The dipole elements 16 and 1T are also
preferably tapered from their inner ends toward
their outer ends. The inner ends of dipole ele-
ments 16 and 17 aré prévided with transversely
extending thréaded opeénings 18 to receivé cap
screws |9 disposed in openings 20 in the insulator
6 for securing the dipole elements against axial
displacement from the insulator.

The insulator 6 is also provided with a pair of
apertures 21 to receive bolts 22 for érigaging the
insulator to a mast 23. The mast is preferably
formed of metallic tubing having its upper end

flattened at 24 for line engagemniént dgainst theé

flat faces 26 of a pair of spaced parallel bosses
27 formed on the back side of the insulator. The
back face of the insulator is also formed with a
concave arcudte surface 28 betweenr the bossés 27
to receive a tubular supporting meniber, as here-
inafter shown and described in éonnéction with
cther forms of antenria arrays.

Figs. 5 and 6 in the drawings illustrate an
antenna array embodyitig a dipolé 3t and re-
flector 32. This form of antentia is shown ds
comprisirtg a mast 23 having a pair of swivel
plates 33 journaled on opposite sides of the flat-

tened end 24 thereof by means of 4 biolt 34. The 8

free ends of the swivel plates are formed arcudte
dt 36 to engage opposite sides of 4 transverse
supporting member 37. An adjustment bolt 38
extends through an aperture provided in the mast

f6r engagement in arcuate slots 89 provided in

the swivel plates 33. By mesns of the bolts 38
and slots 39, the transverse supporting member
37 may be angularly adjusted with respect to the
madst 28. If desired, aligning apertiirés may be
formed to extend through. thie swivel platés 33
and transverse member 31 t6 receive boits 41 to
secure the member 37 against axial or rotdtional
displacement with respect-to the swivel plafes.

However, it is contempldated that the hobs pio-

vided for the bolts 41 may be relocated, if de-
sired, to angularly dispose theé dipole and tefléctor
elements between a horizontal dnd & vertical
plane, or set screws (not shown) may bé sub-
stituted in place of the bolts 4f.

An insulator 6 is secured to each end of thée slp-

porting merber §7 by medrs 6f bolls 22 which
extend through the apertures 2{ provided i the
insuldator and through operings provided in' sup-
porting member 37. The conicave arcuate sitface
28 of the insulator is forfhed to correspond with
the contoufr of the supporting meniber 3T. The
dipole elements 6 and IT are mourited o the
insulator § by means of the screws (9 in the
manner heretofore described in cortiéction with
s, 1 to 5 in the drawings. The reflector ele-
‘ments 42 and 43 are also miounted on the in-
sulgtor 6 by means of screws {9 with & pair of
shorting plates 44 disposed under thie heads of
the screws |9 for electrically connecting the inner
enids of the reflector elements, as illustrated in
Fig. 6.

Figs. 7 and 8 illustrate a folded dipole antenna
45 comprisirig an insulator & adapted to be sup-
ported upon g mast (riot showr) similar to mast
23 to receive, for example, & hdalf-wave lerigth
antenna element 46 and a paii- of gqharter-wave
length antenna elements 47. The antenra ele-
fment 46 is secured to the insulator § ifitermediate
its ends by means of screws (not shown) similar
to screws 19, end the inner énds of the anteénna
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clements 47 are secured on the insulator & in
spaced parallel relation to the element 46 by
means of screws (not shown) similar to screws 19.
The elements 46 and 47 are connected at their
ends by means of a metallic shorting clamp 48
formed with loop portions 49 to receive said ele-

nents connected by a web 52. A pair of screws
51 are provided to clamp the Iodp portions into
tight enghgemerit around the antenna elements.

Fig. 9 is a schematic illustration of another
form of antenna array embodying a folded dipole
45 of the type illustrated in Figs. 7 and 8, and a
reflector 32 of the type illustrated in Figs. 5 and
6. The ihsulators § gre secured to the ends of &
tirdrisverse supportlng member 31 which is piv-
otally coritiééted t6 a mast 23 by means of swivel
plates 33 in the manner heretofore shown and
described in connection with Fig. 5 in the draw-
ings.

Fig. 10 is a schematic illustration of another

foFm of atitéring array embodying & dfpolé 3,

s reflector 31, and & director 54. The dipole 3
and refleéctor 32 afe coristrueted in thé manter
heretofore deseéribed with reférerice td Fig. & th
the drawings, and theé director is férmed of simi-
lar parts ineluding an insulater 6 and a pair of
director elements 53. Tlhe dipole, reflector and
director are supported upon g transveérse nieriber
3T which, in turn, is conniected to swivel plates ¥3
mourtéd on the mast 2§ in accordance with the
disclosiire in Fig. 5.

Tig. Tl is g schematie Hhistration of snother
forti of antenna array embodying a foldéd dipste
assemhbly #5, g reflector assembly 32, and a diréé-
tor assembly 54, said assemblies belng mounted
oh a transvérse meriber 37 pivotally connected to
4 mast 23,

Fig. 19 is & schematic illustration of & J type
antentia embodying & Half-wave length anterina
elemient 58 and d qiiarter-wave léngth antenfia
elemert 571 whitch areé ountéd upon a pair of
msulators 6 by means of screws (not shown) sifif-

Fig 13 is a schematic illustration showing a
stacked array of dritenna elemerits adapted te be
mouted in nsulators 6 securéd to the ends of
tratisverse mémbers 37.

It somie forms of ahtennd arrays it may net be
desirable to secure the antenna elemenits to' the
insulator 6 by mestis of seréws ¥ ifi the manner
flfustrated in Fig. 3. g, 14 iHlustrates the ode
of eye=bolts 6F formmed with dn eye portion 62
to receive an antenna eleément; the boltd betng
thréaded at 63 for recéive & nut 64. By thréading
tte it 64 glong the thredded shank of the eye-
bolt 61, the antentia elements are secured in tight
frictional erigdgement against the walls of the
apertures adapted to receive them gs hefeinbefofe
described in conjunction with the insulater 8.

Tri the construction of aritenrs arrays of the
séveral types shown and déscribed; it will We
rioted that the mast 23, trarisverse supportihg
members 37, and antentig elements may be fotmied
from standard size tubing, if desired; and-that the
several parts may readily be assembled to provide
the desired type of antenna ar¥ay by means of
the improved insulater 6. It will thus be seen
that various types of anteriia srrays are réla-
tively simiplé and ifiexpensive to manufacture and
may readily be assembled at thie point of Use.
By providing swivel coriniection platés 33 between
the mast 23 and the éross s¥nis 37T, tHe sritenna
clements may readily be adjustéd to improve
high frédquency i'ééq‘i)ﬁﬁﬁ.»

Thioaghout the claimis, the tarm. “antenne ole-
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ment” is used as a generic term to define dipoles,
reflectors, directors, etc., unless limited to a speci-
fied type of antenna element.

‘While this invention has been shown in sev-
eral forms, it is obvious to those skilled in the
art that it is not so limited but is susceptible of
various changes and modifications without de-
parting from the spirit and scope of the claimed
invention.

I claim as my invention:

1. An insulator mounting for rod-like antenna
elements comprising a body portion having a pair
of walls extending outwardly in spaced relation
from the front face thereof, each of said walls
being formed with a pair of apertures to receive
rod-like antenna elements, and bolt receiving
apertures formed in the rear face of the body
portion to intersect each of said antenna receiv-
ing apertures.

2, An insulator mounting for elongated an-
tenna elements comprising a body portion having
an obverse face and a reverse face, a pair of
spaced ribs formed upon the reverse face to
provide a seat upon an antenna mast, a pair
--of walls extending outwardly from the obverse
face of the body at opposite ends of said body,
each of said walls being provided with a pair of
apertures to receive elongated antenna elements,
said walls being provided with bolt-receiving

apertures opening to the reverse face of said body &

and intersecting said antenna-receiving apertures
whereby said antenna elements may be secured
in said antenna-receiving apertures, said body
being provided with bolt-receiving apertures be-
tween said ribs whereby said body may be se-
cured in seated position upon an antenna mast.

3. An insulator mounting for elongated an-
tenna elements comprising a body portion having
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an obverse face and a reverse face, a pair of
spaced ribs formed upon the reverse face pro-
viding a recess between said ribs co-extensive with
said ribs for the reception in supporting regis-
tration of an antenna supporting member, a pair
of walls extending outwardly from the obverse
face of the body at opposite ends of said body,
each of said walls being provided with a pair of
apertures to receive elongated antenna elements,
said walls being provided with bolt-receiving gper-
tures opening to the reverse face of said body and
intersecting said antenna-receiving apertures
whereby said antenna elements may be secured in
said antenna-receiving apertures, said body being
provided with bolt-receiving apertures between
said ribs whereby said body may be secured in
seated position upon an antenna supporting
member.
CHARLES F. VALACH.

REFERENCES CITED

The following referenhces are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
2,199,050 Jenkins w oo Apr, 30, 1940
2,213,276 Gossel oo Sept. 3, 1940
2,240,298 Heindel e Apr. 29, 1941
2,255,520 Schuster oo Sept. 9, 1941
2,283,914 Carter —eeeee May 26, 1942
2,287,220 Alford o June 23, 1942
2,292,791 Mims coe e Aug. 11, 1942
2,299,218 Fener Oct. 20, 1942

FOREIGN PATENTS
Number Country Date
519,883 Great Britain ... Apr. 9, 1940




