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9 Clajmss {Cl, 250—33.51)

My invention refates to an improved ‘antenna for ‘tele-
aixion reception. ) .. ‘

Antepnas for use in television reception .must have: a
#iJe band characteristic giving good response over both
we low frequency (54-88 mepgacyeles) - television band

snd the high frequency {174-216 megacycles) television .

band. In addition, such antennas—particularly - those
wied in focations remote from television transmitting sta-
spe—must have a high response or gain in-order that

o relatively weak signals from the transmitter may be .

effectively received.

In accordance with the disclosure of:the -present ap-

piication, these objectives are' achieved in- a- structure
which utilizes a driven element in: conjunction with a co-
siynar director- array located - in front of: this.element.
‘the director array consists of dipoles approximately one-
#alf wave in Jength at-a frequency in the high frequency
wand and connected 'together by a.:folded transmission
wre. The latter acts as an . inductance in-the low - fre-

quency band to cause the dipole to act as-a simple direc-.
tor in the low {requency band of dess than one-halfrwave.

ia length.  These dipoles are spaced from-the driven di-
pole clements ahd from each other. and- are coplanar
wilh the driven element. In-addition to these dipole di-
pectors, the antenna.includes a:series.of unitary-direc-

tars located in- parallel, aligned, coplanar- relationship.

with the driven elements and with:the dipole: directors.
These tinitary directors are located .agpmximately mid-
wiy between the dipole ditectots and’ at like: distances
in front of the front director and in’ back:of the:rear-di-
yector,  Each of therunitary. divectors :Is  approximately

the same length ag one arm of the -dipole: directors and!

rewonates as a one-half wave unit:at:a:frequemey: some-
what below the low frequency end of the Ligh frequency
Bard, ' ~ ' .

It is therefore o general object of-the present-invention

to provide an improved: antenna: suitable - for - tefevision .

reception,

A further object of the present invention-is:to-provide
an improved ‘antenna:soitable for television receptiom and
charncterized by high': sensitivity: extending rover: the: full

Ielevision frequency -range -of: 54:8% megacycles; and’

1M4-216 mepacycles..
Further it is an-object .of: the-present-invention to-pro-
vide an:antenna of -the above type utilizing: an- inline

.tonstruction; having low. wind- resistance;: baving- low

cost; having mimimum weight; and: having: armaximam
degree of simplicity and reliability,

Additionally, it is an object of the-present invention to
provide an improved director systemn-for atelevision -an-
tenna and effective over both the 54-8B megacycle. band
and the 174-216 megacycle band;

The novel features which I-believe to be characteristic
of my invention' are:set forth' with: particularity in the
appended claims. My invention itself, however; both as
to its organization. and method - of: operation; together
with further objects and advantages thereof; will best-be
tmderstond by reference to the following description taken
in connection with the accompanying drawing in which:

Figure 1 is a-view in perspective of & television-antenna
vonstructed in- accordancewith: the:-present: invention,
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- connected .to- the. unitary bar 1456 by the rearwardly ex-
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Figure 2 is' an enlarged: fragmentary, top: plan:viewof

the support post and adjacent: portions-of the: antenna
structure; : - :
Figure: 3:is . view still: further enlarged and;showing
thc-gentral portions of:a dipele director-and the adiacent
Portions of the support-bar; ; _

. place.

~on by a-bolt 28a.
,-26ahas a._pair of condticting clamp .pieces 25, Figure 3,

2

Figure 4 is a view. in perspective of another television

-untenna having -director elements constructed in accord-
ance with the present invention; and,

Figure :5.is.a view in perspective of still another an-
tenna . utilizing -the: director e¢lements of the present in-
vention,

Referring now. 1o the. depwing, the aptenna ds sup-
ported by a mounting.mast ‘M which extends in vertical
direction.and is supported by suitable means (not shown).

“At the'top of the mast-M, a horizontal mounting bar 10

is affixed:by any suitable means. In the structure shown,
the bar 10 is held in place by the UJ-boat 12 which is

‘received in the bar-10 and is drawn tight by suitable nuts

12a; Figure 2, to anchor the mounting bar 10 rigidly in
As shown in the figures, the various antenna ele-
ments are affixed to and supported by the bar 10,

The front driven element is shown generaily. at 14,
This -element consists of a forward dipole portion defined
by arms 14aq and a rear unitary portion defined by the
continuous bar 145. As shawn, the dipole arms 14a are

tending: arms-idc, each of which is connected to the di-

- pole arm -14a at -approximately the mid-point of its length
-and extends rearwardly in direction parallel to the -bar

10... The reac.unitary bar 144 is affixed to the support bar

~10- by a.saddle bracket 14d which embraces bar 10 -and

forms:a partially cylindrical seat for bar 14h. The bar
145 is held tightly against the bracket 144 and the latter
is held tightly on bar 10 by boit 14¢ and thumb nut 14f.

The adjacent ends of the dipole 14a are joined by
spacer 14g which is of insulating material, such as Bake-
lite and has terminal posts 14A: to receive the ends of the
open transmission line 16 which are received in the ter-
minal posts and are drawn to tight seating relation by
the terminal posts. This transmission line is held ad-
jacent the binding posts 244 by the arm 16¢ which is

- affixed at-one end to the mast. M and at the other end has

i:t_n insulating sleeve 165 which receives the transmission
ine.

A similar dtiven element 18 is located rearwardly on
bar 19 in relation, to the unit 14.  The unit 18 is of like
construction . using. dipole arms 184, a unitary bar 18b
extending parallel to and in line with the elements and a

45 pait of.connecting bars 18¢ approximately midway on

the..dipole. elements and extending parallel to the sup-
port bar 10 between the dipole elements 184 and the uni-
tary rear element 185, The dipole elements. 184 are like-
wise connected_at.their adjacent ends to.the insulating
spacer 18y which has binding posts 18# to receive the open
transimission line 28 defined by conductors 20a and 206
which is received on_the..binding posts 144 at its front
end and receives the binding posts 18% at its rear end.
The forward driven element 14 is.of such length as to
receive most. efficiently in the high frequency television
band of 174-216 megacycles. In this frequency range the
transmission . line- 20, including  the stub .portions out-
board of element 18, acts as a one-half wave open line
to present a very high impedance across the transmission
line 16, The rear driven element.18 is of length to re-
ceive most efficiently in the low frequency television band
of 54-88 megacycles. In this frequency range the trans-
mission line 20 acts as a non-resonant line. .
Rearwardly of:the unit 18, there is provided a reflector

65"‘ 22 which - consists -of a:unitary bar-extending parallel to
. and 18. This bar is attached to the support bar 10 by the
- saddle: 22a-and by the anchor bolt 226 and thumb nut 22¢
+ag 'shown,

70 divectors: 24 and 26 respectively are provided, - These di-

and- in coplanar -aligned - relationship- with the. units 14

Forwardly of the driven element 14 a pair of dipole

rectors are carried from the support bar 10 by the in-

, sulating  ‘blocks 242 and’ 264, respectively, each block

being seated on the support bar 10 and held snugly there-
At its top face,. each block 24q and

-which :are held snugly down on. the arm of the dipole 24

by bolts. 285 which . protrude. beneath. the block. Each
~ Motk 24a-and 264 also receives.the ends.of the coupling
80

unit 246 or 26b as the case may be, thus establishing an

relectrical .contact- between the coupling unit. and. the di-
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rector. These coupling units are in the form of folded
-¢losed resonant fines as shown. :

The arms of dipoles 24 and 26 are made slightly
shorter than the arms of dipole 14a. The resonant lines
24b and 265 are resonant, in conjunction with the
capacitance of the adjacent parts such as bar 10, at ap-
proximately the frequency at which the dipoles 24 and
-26 are half wave in fength. Thus, at these frequencies
the dipole arms are effeciively disconnected. However,
at Jower frequencies the lines 245 and 26b do not func-
-tion_as resonant lines but rather as short-circniting con-
nections with some inductive effect thus causing the di-
-poles 24 and 26 to act as. unitary directors in these
frequence ranges and to appear fo have a somewhat
-lower natvral resonant frequency than their physical
length would indicate. -

A series of three unitary directors 19, 30, and 32 are
likewise mounted on the support arm 10 in positions
straddling the dipole directors 24 and 26. As shown,
these directors are mounted on the support bar 10 in
.the same fashion as reflector 22, that is, by the use.of
.a saddle and an appropriate mounting bolt, The di-
-rectors 29, 30, and 32 arc approximately the same

lenpgth as the arips of the respective dipoles 24 and 26,

Moreover, the directors 29, 30, and 32 are spaced from
- dipoles 14a, 24 and 26, by approximately the same dis-
stances so that directors 29 and 30 are substantiaily mid-
way beiween the respective dipoles and director 32 is
.about the same distance in advance of the dipole 26.

. In an actual television receiving antenna constructed
"in accordance with the present invention the foflowing
dimensions were used:

" Length of director 32 e 24 inches.
Distance -between director 32 and
dipale 26 e —w—= 6 inches.
Length of each arm of dipole 26._ 25 Mnches.
Length of resonant line 26b_..—..- 18 inches (to give an
antiresonant  fre-

quency of about
. 180 megacycles).

Distance between dipole 26 and di-
6% inches.

rector 30 e

Length of director 38 ____...—_ 25 inches.
Distance between director 30 and
dipole 24. . e ieee 5% inches,
- Length of resonant line 24b_ - 18 inches (1o give an
. antiresonant fre-

. . quency of about
. 180 megacycles).
Distance between dipole 24 and di- : :

rector 29 o e -7 inches.
- Length of director 29.__.__._.__ 25% inches,
‘Length of dipole arms 14a.—.._ 25 inches.
! Distance between director 29 and.
the parallel portions of dipole
carms Ea. oo e 4 inches.
Length of arms 14¢a e cnie—. 4 inches,
Yengthof bar 14 o oo 70 inches.
Length of transmission line 20_.-. 28 inches.
YLength of dipole arms 18a..._._ 338 inches.
Tength of bars I8¢ oo 4 inches.
Length of bar 18b_ . .. 99 inches. . -
Length of reflector 22— 110 inches.
Distance between reflector 22 and
bar 18be e 24 inches.

An antenna constructed in accordance with the abave
dimensions has been found to give pood response over
the entire television frequency ramge with an average
gain of about 6 decibels over a simple dipole.

1t will be observed that the antenna above descrqud
is an antenna wherein alf of the antenna elements lie
in a common plane. This provides a desirably low
wind resistance. It also makes it possible to mount the
antenna parts on the commen suppott bar 10, In ad-
dition, the antenua is of ragged construction and {s. sim-
ple in design, features which contribute to its general
usefulness.

20

4

tenna of Figure 1 may‘ be adjusted to vary the antenna

characteristics such as the impedance as seen by the
transmission line 16. Within reasonable limits thege
spacings are not critical although for normal television
use approximately the proportions of Figure 1 are pre-
ferred.

The characteristics of the resonant elements 244 ang
26bh are greatly influenced by the capacitance effects of
the adjacent parts, particularly the support arm 18 which
is of metal such as aluminum. The capacitance resull-
ing from this arm together with the capacitance of the
hardware such as the clamps 25, causes these resonant
elements to resonate at a frequency considerably lower
than their length would indicate, This is a highly de.
girable feature of the structure of the present invention
since the inductive reactance of these elements in the
low frequency band is lower than would otherwise be
the case. As a consequence of this lower inductance the
vnits 24 and 26 effectively act as directors in the ful]
54-88 megacycle band. Were it not for this effect, the
director action of these elements would be lost near the
high frequency end of this band, and, indeed, these cle.

-ments might even act as reflectors and defeat their pur-

25

30

35

ose,
P 'The action of the directors 24 and 26, in conjunction
with directors 29, 30 and 32 can be regarded as that
of a high band director system using elements 29, b
and 32 interposed on a low band director system using
clements 24 and 26. However, the action of the con
pling units 24b and 26b is to avoid the shiclding effert
otherwise associated with directors 24 and 26 and to
cause these directors to give rome director action in the
high frequency band. At the same time, however, the
coupling units 245 and 26b provide a degree of indue-
tive reactance at the low frequency band and thus give
rise to good director action in that band even though
the length of directors 24 and 26 would otherwise be
too small at the high frequence end of that band,
Figure 4 shows an alternative antenna structure using
a director system constructed in accordance with the
present invention, In this system the mast M carries

. a support bar or boom 110 which in turn carries re-

L1
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In the antenna above described it has been found pos-. .

sible to receive all television bands without difficuity.
'The directionai characteristics are approximately those
of a dipole with a single reBector so that the antenna dis-
plays a substantial degree of directivity without being
unduly critical, ’ ) . :
‘The spacings between the various clements of the an-

80"

& tion,

flector. 122. Forwardly of the reflector there is pro-
vided a two band driven clement 114 of the type de-
sctibed and claimed in my copending patent applica-
tion entitled “Dual Band Antenna,” Serial No. 446,010,
filed July 27, 1954. In brief, this driven element con-
sists of a pair of spaced colinear dipole arms 114q of
length to operate effectively in the low frequency band.
A pair of forward angled dipole elements 114 ase
mounted at the inboard ends of dipole elements 114a
by means of the connecting and svpporting arms 114c
and 1144. The entire unit is affixed to the boom 119

- by an insulating support 114¢ as described more partic-

nlarly in the above-identified application. Transmission
line 116 is connected to the inboard ends of the arms
1144 as shown.

The arms 114d are so positioned on the dipole arms
1145 and t14a as to define—in conjunction with the oul
board portions of these dipole arms—a half wave open
circnited resonant transmission: line in the high frequency
bapd. This reflects a very high impedance which cavses
the portions of arms $14q and 1145 inboard of arms
1144 10 operate substantially independently of the out:
bourd portions in the high band, thus giving rise to action
similar to that of a simple half wave dipole.

The boom 110 receives director 124 forwardly of the
driven element 114, This director is like director W4,
Figure 1, and includes a coupling fine 1245 to give the
dual band saction described above in connection wiih
director 24. The director 129-—-constructed like direclor
29, Figure 1—is interposed between director 124 and tht
driven ¢lement 114, -

In operation, the two arms_ of director 124 are effee:
tively disconnected in the high fréduency band and the
diregtor 129 opevates as a director, while the driven
element 114 operates in generally the same manner as if
it consisted only of the portions inboard the arms 1144,
In the low band the director 124 operates as s dircelof
with the coupling 124b contributing more inductive re-
actance and the arms 114a and 1146 of the driven ele
ment operate in a manner similar to a half wave dipole.

. Figure 5 shows still another antenna having a director
system _constructed in accordance with the present inven
In this antenna the boom 240 carries a pair of

o Eri et
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\paced Jow ‘band and high band folded dipoles, 218 and  the  pairs “of “director-tlements act individually as half
i wave ‘directors without shielding the first mentioned di-
" rectors and in the low frequency band the pairs of director

114, respectively, Transtnission line 286 is connectéd to
the dipole 218 and—through a resonant section 216a to
the low band dipoie 218. 'The'section 216a acts as an
open one-half wave line at the high band to decouple
-the low band dipole 218 in this band, wheteas the effect
of the dipole 218 is negligible at the low band, .

The director 224, constructed like director 24, Figure
1, is located forwardly of the driven elements 214 and
2j8 and acts prifariiy to give ditector action in the low
~frequency band, The resanant coupler 224a contributes
inductance to director 224 .at the low frequency band
and elecirically separates the arms of director 224 in the
high frequency band. A second director- 229 is focatéd
forwardly of the director 224 and Is ¢ut to length to.act
a8 a director in thie high frequency band. _

While the present invention is particularly applicable
(0 lelevision antenna applications, it is usable generally
where a high frequency antenna must operate. in two
frequency bands, one about twice the frequency of the
other. . One such application is that of amateur. radio
antennas for use in, say, both the 10 meter.and 20 meter
amateur bands, either for transmitting or receiving.

It will be noted that the directors 24, 26, 29, .30 and
"32 arc in paraliel coplanar relation with respect to. the
remaining elements of the antenna. In addition, ‘these
directors are symmetrical about the boom’ 10 and—hence
are aligoed - with - each- other . and -with- the - remaining
cfements, .

While 1-have:shown and -described a“specific embodi-
ment of the present invention it will, of course; be under-
swod that various modifications and alternative constroc-
tions may be made without departing from fts true spirit
-and scope.
dimensions: from those shown to: accent the response of
the antenna to particular frequencies-or to suppress such
response.  These adjusiments can be made on -a cut: and
try basis-to accommodate the antenna-to patticular con-
ditions or to provide a characteristic deemed superior
for genesal use (o that of the antenna as specifically
described above. I therefore intend by the appended
claims to cover all antennas falling within their true spirit
and scope. .

What I claim as new and desire to secure by Letters
Patent of the United States is: .

(. A television anteina to receive signals over a wide
frequency band comprising in combination: a pair of
coplanar parallel spaced driven units each having a for-
wird dipole and a closely spaced rear unitary element,
the dipole being connected to the unitary element by
iansverse conduciors positioned approximately midway
along each arm of the dipole; a plurality of dipole direc-
tors cach having total length approximately one-half
wave in length at a frequency near the low frequency
end of the band located forwardly and in coplanar par-
mllel relation with the driven units, the dipoles being
spaced from each other and from the forward driven
unit; antiresonant elements funed to a frequency mear
the high frequency erd of the band connecting the adja-
cent ends of the arms of the dipole directors; and unitary

b

6

- elements act in upison as low band directors. ]
3. An antenna for television use comprising in combi-
nation: a driven ¢lement adapted to receive signals from

- a predetermined .direction and over a wide range of fre-
* quencies; aplurality of parallel coplanar dircctor ele-

-ments’ in spaced relation and located in said direction

‘107 from the driven element, said elements being resonant

“at a frequency at the high {requency end of the range;
"o plurality of laterally. spaced pairs of like director ele-

_ments in parallel coplanar relation with and interposed

between the first director eleinents in said direction.to

‘18 'define dipoles; and voupling elements connecting the ad-

-jacent ends of the directors of said last pairs, the coupling
“elements being resonant at a freéquency in the high' fre-
- quency end of the range whereby in the high frequency
end of the range the pairs of director elements act indi-

20 vidually as resonant directors without shielding the first

mentioned director elements .2nd at the low frequency
-end of the range the pairs of directors act in unison as

- resonant directors.

4. In an -anfenna. for. television use to receive signals

‘28, in’ both ‘the high frequency and low frequency television

band, the improvenient comprising: a driven element
-adapted to-teceive. television signals; a unitary. director
located in parallel coplanar. relation with the driven ele-

- .ment, the director being approximately one-half ‘wave in

‘30 length - in the hizh frequency band; a dipole .director

- located . in - coplanar -paraliel . aligned . relation with the
-driven ‘element -and unitary. director, the dipole director

- having . total length substantially a. half: wave length in

In particular, ii is possible to vary-individual

45

5o

i3

60

direclors approximately one-half wave in length at the .

high frequency end of the band, the lisf mentioned di-
rectors being interposed approximately midway between
the adjacent dipole directors and between the forward
driven element and the adjacent first dipole director.

2. An antenna for use in receiving signals throughout
the frequency range of the low frequency and high fre-
quency felevision bands comprising in combination: a-

_driven element operable to receive signals in said bands

from a predetermined direction; a plurality of coplanar
parzlict  aligned director elements located in said direc-
tion from the antenna; each of said elements being ap-
proximately one-half wave in length at the high frequency
end of the high frequency band; a plurality of pairs
of dipole director elements in coplanar parallel aligned
relation with said first mentioned director eiements, the
toial length of each of said last directors being approxi-
mately one-half wave in the low frequency band,
the pairs of dipole director elements being interposed
substantially midway between the first mentioned di-
rector elements, and resonant couplings connecting the
sdjacent ends of the dipole director -elements, the
touplings being resonant at frequencies in the high fre-
quency band and having an inductive reactance in the
low frequency band whereby in the high frequency band

a6

70

78

80
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the [ow frequency television band; and. a resonant tyans-
-mission line ‘having.a large shunt capacitance connecting
“the inboard ends of the. dipoeie ‘director and resonant. in
the high. frequency band, whereby .in the high frequency
- band the dipole ditector acts as a pair of individual reso-
-nant- directors - without. shielding the -driven element or
unitary director and in the low frequency band the dipole
director acts as a unitary resonant director.

5. A director system for a two band antenna, the di-
rector system comprisiig in combination: a unitary
director of length to operate as a director in the high
frequency band; and a dipole director in coplavar par-
allel aligned relation with the unitary director, the dipole
director consisting of colinear dipole arms joined at thejr
inboard ends by a coupling unit resonant in the high fre-
quency band, the letigth of the dipole director being such
as to give director action in the low frequency band in
conjunction with the impedance of the coupling unit,
whereby in the high frequency band the dipole director
acts as a pair of individual resonant directors without
shielding effects and in the low frequency band the dipole
director acts as a unitary resonant director.

6. A director sysicm for a two band antenna having a
longitudinal support boorn, the director system compris-
ing in combination: a unitary director of length to operate
as a director in the high frequency band, the unitary
director being affixed in centered relation on the boom;
and a dipole director -mounted on the boom in coplanar
parallel aligned relation with the unnitary director, the.
dipole director consisting of dipole arms insulatingly
supporied in colinear relation from the boom; and a
coupling unit joining the inboard ends of the dipole arms,
the coupling unit comprising a closed parallel wire trans-
mission line conductively attached to the inboard ends of
the dipoie arms respectively, extending in parallel rela-
tion to the boom for part of its length adjacent the dipole
arms to embrace the same, and in a plane normal to the
boom extending in U-shaped configuration about the
boom for the remainder of its length, the coupling unit
being resonant in the high frequency band in conjunction
with the capacitance of the boom, the length of the dipole
director being such as to give director action in the low
frequency band in conjunction with the impedance of
the coupling unit.

7. An antenna for television use comprising in com-
bination: a conducting support boom; a driven element
mounted on the boom in centered relation and adapted to
receive signals from one direction lengthwise of the boom
and over a wide range of frequencies; a plurality of
parallel coplanar director elements mounted on the boom
in spaced centered relation in said direction from the
driven clement, said elements being resonant at a fre-
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quency at the high frequency end of the range; a plu-
rality of colinear pairs of director elements carried by
the boom in paraflel coplanar relation to and interposed
between the first director clements in said difection to
define dipoles, each director of each of said pairs being
insulatingly supported from the boom at its inboard end;
and closed parallel wire transmission lines conductively
attached to the inboard ends of the dipole arms, respec-
tively, each transmission line extending in parallel rela-
tion to the boom for part of its length adjacent the dipole

. arms to embrace the same and in a plane normal to the
boom extending in U-shaped configuration about the
" boom for the remainder of its length, each transmission

line being resonant in the high frequency band in con-

junction with the capacitance of the boom, the length of

each dipole being such as to give director action in the low
frequency band in conjunction with the impedance of the

" transmission line,

8. A television antenna to receive signafs over a wide

" frequency band comprising in combination: a conduct-

ing boom; a pair of coplanar parallel spaced driven units

- each having a forward dipole and a closely spaced rear

unitary element, the dipole being connected to the unitary

10

s

20

element by transverse conductors positioned approxi-

mately midway along each arm of the dipole, each of
said driven units being mounted on the boom; a plurality
of dipole directors having a pair of colinear arms insulat-
ingly mounted on the boom,. each dipole director having

- a total length of approximately ome-half wave in length

at a frequency near the low frequency end of the band
and located forwardly and in coplanar parailel relation
with the driven units, the dipole units being spaced from
each other and from the forward driven unit; closed

" parallel wire transmission lines connected to the inboard
© ends of the dipole directors, respectively, cach transmis-

sion line embracing the boom for a part of its length

the boom extending in -U-shaped configuration about the
boom for the remainder of its length and being tuned to

* a frequency near the high frequency end of the band 1o

0o

t

30

86

*- adjacent the dipole director and in a plane normal to -

40

8

canse the dipole director arms to operate individually g
the high frequency end of the band and in umison at the
low frequency end of the band; and unitary director
approximately one-half wave in length at the high fre.
quency end of band, the last directors being interposed
approximately midway betwcen the adjacent dipole diree-
tors and between the forward driven element and the
adjacent first dipole director.

9. In combination, for use in a TV antenna operable
over both the 54-88 megacycle band and the 174216
megacycle band: a conducting support boom; a drivey
element mounted on the boom and operable to receive
signals from a predetermined direction in both of sig
bands; a dipole director comprising a pair of colinesr
arims insulatingly supported from the boom forwardly of
the driven element with respect to said predeterming
direction, the total length of the director being approxi.
mately one-half wave in the 54-88 megacycle band; and,
a closed transmission line connected at ifs ends, respec.
tively, to the dipole arms, said line straddling the boom
over the part of its length adjacent the dipole arms and
in a plane normal to the boom extending in U-shaped

‘configuration about the boom over the remainder of ity

length, the transmission line being tuned to resonate in

5 conjunction with the capacity of the boom in the 174216

megacycle band to cause the dipole arms to aperate ay

_individual directors in that band.
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1 Claims.

The present invention relates to directional
wircless aerial systems such as can be used elther

for transmission or for reception of electro-mag- .

netle waves. When used for transmission, they
are required to radiate the maximum portion of
the radiated energy in the direction of the re-
celving station. ‘When used for reception, they

. are required to receive as great a portion of the

20

£

radiation from the transmitter as possible, and
to exclude unwanted radiations such as interfer-
ence arriving in other directions, The arrays
can be of similar type for both transmitiing and

recelving. The gain in efficlency compared with .

& non-directional radiator or receiver, whether it
be expressed as the ratio -of wanted to unwanted
power radiated, or as signal to noise ratio, is the
same for a given type of array. The only differ-
ence between transmiiting and receiving arrays
{5 that In a receiving array, where the signal
strength is sufficlent fo ellminate any trouble
due to noise in the receiving amplifiers, the power
eficlency of the array is not of importance, pro-
vided that the correct directional diagram is ob-
tained in order to reduce interference pick-up as
much a8 possible, In a transmitting array it is
important to keep the power efficiency good in

order that a large radiation may be obtained.

Arrays may be designed either to give a good
hotizontal distribution (e. g. to transmit maxi-
mum power westward towards a westerly recelv-

¥ ing statlon), or they may be deslghed to give a

C el

L]

L

t=

good vertical distribution (e. g. radlate maxi-
mum power horizontally instead of up and down),
or to glve & combination of both these desirable
properties. .

Por convenlence in description reference will
be made more particularly in this specification to
transtmitting systems and it is to be understood
that the systems discussed are also applicable to
reception.

In order to obtain such directional arrays it
Is usual to use radiating elements (which may
generally be a quarter to a half a wavelength
long), spaced at intervals of a quarter to s half

» wavelength apart and suitably phased so that’

radiation adds up for the wanted direction but
subtracts for unwanted directions. The elements

C'of the array may be separated vertically, along

)

the direction of transmission, or across the di-
rection of transmission, ' )

The clements of an array are usually arranged’

vertically, although other arrangements may he
used for some purposes, and they may be spaced
&part vertically (for example-arranged one above
the other) or horizontally. In some cases:the

(€1 250—33)

line of elements is along the direction of trans-
mission and in other cases it 15 geross it. The
resulting radiation diagrams obtained from vari-
ous arrangements have been very fully plotted in
publications.
that a separation between elements of about a-
quarter wavelength Is necessary in order to de-
velop directional diagrams, since without this
separgtion it is impossible to obtain addition of

the effects of two elements in one direction and 10

subtraction in another. Conseguently, these di-
rectional arrays occupy considerable space, and
cannot satisfactorily be employed on any but
very short wavelengths.

It is the principal object of this invention to 15 -

provide new or improved directive arrays where -
the separations between successive. elements are
shorter than a quarter wavelength, thus allow-
ing a great saving in space to be effected. '

According to the present invention there is gq:

provided an aerial array comprising a centre ele-
ment and two outer elements arranged side by .
slde and substantially co-planar and parallel with
che another, the two outer elements being spaced .

apart from the centre element by a distance less g5

than cone quarter of the wavelength of signals
to be transmitted or received and the elements -
being so connected that the outer elements are
phased at least 135° out of phase with respect.

to the centre element and that the product of the gq-

effective length of and the current flowing in each
of the outer elements is substantially half the
product, of the effective length of and the current
flowing inh the cenfre element, characterized In

that the said elements are connected to two mem- g5 -

bhers of a feeder through lengths of conductor or
impedance elements or through both lengths of
conductor and impedance elements, whereby the
phases and magnitudes of currents flowing in the

elements ate arranged to have values such that g9 -

the resultant polar diagram of the array is sub-
stantially in the form of the product of a cardioid .
and a figure of eight.

The electrical phasing described above refers

plied to an element of & transmitting array since
the interaction of the elements may modify the
phase of the currents within the elements. The
phase relationships described refer In a transmit-

ting array to the phase of the actusal currents in §0 -

the transmitting elements. Similerly the phasing
in a recelving array (which involves the same -
electrical connections) refers to.the phase rela-
tionships introduced bebween the voltages appiled -

to the recelver input. The connections are more g5

It is however usually considered p:.

not necessarily to the phase of the currents sup- 45
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simply consldered by treating an array as being
a transmitting array and adjusting the phasing
connections so as to obtain correct currents in
and voltages on the elements: the array so de-
signed may then be used as & recelving array by
replacing the generator by a suifable recelver.

The phasing of the connectlons fo elements
of the array may be modified so as to gllow for
capacity and mutual induction effects of adia-~
cent or closely mounted elements of the array
being greater than such effects between widely
spaced elements of the array.

The impedance of the feeder and transmitting
or receiving apparatus is matched to the Imped-~
ance of the array, due allowatice belng made for
the change in radiation resistance of any ele-
ment produced by the adiacent action of ele-~
ments which are electrically phased almost in
opposition. )

The invention will now be described by way
of example with reference to the accompanying
diagrammatic drawing wherein-——

Fig. 1 shows an array according to the inven-
tion,

Mg, 2 shows n typlcal polar diagram of an
array according to the inventlon, and

Fig. 3 is a vector diagram of the currents in

the elements of Fig. 1,

Referring to Fig. 1 of the drawing, a two wire
feeder 1, which Is shown as being of the concen-
tric type, is coupled at one end to a wireless
transmitting apparatus (not shown).

the references A and B and to each of these
ends three resistance .elements are connected.
Those connected fo end A are denoted by ref-
erences Ai, A: and As and those connected fo-
end B are denoted by Bi, B2 and B, - The cen~
tral element ¥ of an aerial array comprises a
pair of conductors 4, B in the form of straight
tubes or rods, each having a length equal or
nearly equal to s quarter of the wavelength of

signals to be transmitted. These two conductors =

are arrangetd in a vertical Iine, the lower end
of the upper conductor 4 and the upper end of
the lower conductor § being adjacent the end of

- the feeder remote from the transmitter, and

being connected to the free ends of resistance
elements A: and B: respectively. A second pair
of conductors &, T constituting the second ele~
ment X of the array and also of length equal or
nearly equal to one quarter of the wavelength,

. are cohnnected at one end to the free ends of

reststance elements Bz and Az respectively. These
‘conductors are arranged to extend horizontally
for a distance egual to about 34; of the wave-
length and they are then each bent through a
rightangie, in a vertical plane through the cen-
tral aerial element, so that the conductor 6 ex-

‘tends vertically upwards from the point of bend-

ing and conductor 1 extends vertically down-
wards as shown, A third psir of conductors

8, 8 similar to the second pair 6, T is arranged .

to form a third element Z, co-planar with ele-

‘ments X and Y, in such & way as to form a struc-
ture which is symmetrical about element Y. The’

upper conductor 8 of element Z Is connected to
the free end of resistance element Bz and the
remaining conductor 9 is connected to the free
‘end of the resistance element As,

The complete array therefore comprises six
conductors forming three aerial elements X, Y

- and Z, each conducfor being connected, through

o resistance element, to one conductor of the
feeder f.

The other
ends of the two conductors 2, 3 are Indicated by

The currents in the elen_lents X and -

% differ in phase from the current in element
Y by 180° (caused by the reversal of connec-
tlons to the feeder wires) less the comparatively
small phase change introduced by the resistances
and the residual reactances of the elements.

A spacing of about 1; of the wavelength
between adiacent eclements is preferable since,
with this spacing, it has been found that the
resistance elements require 2ll to be of substan-
tially the same value. The frequency selectivity
Is then the same for all the elements and the
currents in the elements remalin in the same
ratio to one another at the side band frequencies
and at the carrier frequency. The polar diagram
is therefore substantially independent of fre-
quency over a substantipl range of slde band
frequencies. :

When the aerial elements are accurately tuned,
they operate as series resonance clrcuits, and
thelr reactance is therefore zero. A change in
the coupling resistances has then no effect on
the phase of the currents i{n fhe elements hut
merely serves to adjust the current amplitudes.

The polar diagram which is required is that
obtained by multiplying each radius vector of a
cardioid by the radius vector in the same direc-
tion of g figure of eight., An example of such a
polar diagram is shown in Fig. 2, in which the
elements X, Y, Z of Fig. 1 are shown in plan view.

Fig. 3 shows a vector diagram of the currents
in the elements of Fig. 1. The products of the

b
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effective currenis. in and the lengths of the ele-

ments X, ¥ and Z are denoted by Ix, Iy and Iz
respectively, If ¢ is the angle (in radians) such
that the phases of Ix and Iz are =—¢@ and 46
with respect to the current in element Y respec-
tively, and if Ix=Iz, then for zero radiation in
& direction perpendicuiar to the platie of the ar-
Iay

2Ix cos o=Iy (¢3)

For zero radiation in the direction X—2
Ix—1Ir¥ cos (¢-—a) +7Iz cos (2p—20) =0 (2)
where ¢ represents the phase angle introduced by
the separntion of adjacent elements. Thus if &
is the distance between adiacent elements
2o
When Ix=/{z, this equation reduces to

- 2Ix cos (¢ 0=y (3)

25 -

1]

From Equations (1) and (3) it will he seen that -

€os f== cog (¢p—¢) from which

$_xd
_ =3
Thus if
A
. =57
then '
a——li— about 16°
The current in one outer element must there-
fore be advanced in phase by
L
11

and the current in the other outer element musé
be delayed by

-
i1
would flow if the connections and lengths were

8

a5

LR

" with respect to the phases of the currents which

i3
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exactly as deseribed above. 'This advancement
and delay of the phases of the currents in the

ottter elements may be obtained by adjusting the -

tengths of the conductors of outer elements X
§ and Z, conductors 6 and 7 being arranged to have
& length slightly less than one quarter of a wave-
length thereby relatively advancing the phase
of the currents In these elements and conduc-

tors 8 and 9 belng arranged to have a length’

10 slightly greater than one quarter of a wavelength
thereby relatively retarding the phase of the
gurtents thereln, 'The outer aerial elements X
and 2 are then no longer tuned series resonance
elreuits and an Increase in the wvalues of the
resistance elements Az, Bz, A3, Ba decreases the

o

phase difference of the outer elements X and Z-

with respect to the centre element Y.
A small change of phase or amplitude of the
currents in the elements changes the normal
g polar diagram (the disgram obtained by mulii-
plying the magnitude of the radius vector of a
ficure of eight by the magnitude of the radius
vector, in the same direction, of a cardioid) so
that the resultant may be in the form of the
g5 diagram cbiained by muliiplying together the

magnitudes of corresponding radius vectors of
. ¢€lements being spaced apart from the centre

two limacons. .
The radiation for s given current In an aerial
glement will be less with the {ype of array here
30 discussed than would be obtained with the more
normal widely spaced elements. On the other
hand, the effect of the proximity and substan-
tially opposite phasing of the element is to re-
duce the radiation resistance of the individual
3 elements so that, if the ohmic resistance and
dielectric losses are small, the same power in
the array will generate much larger currents
and so compensate for the reduced radiation
obtained per ampere. The effect of the proxim-

40 ity of the nerial elements in the array here con-

sidered, Is to modify the radiation resistance of
the elements so that the matching conditions
for the feeder are quite different for this type of
prray from what they are with the usual widely
& spaced arrays. In order to utilize the geod power
efficiency possible from. closely spaced arrays, it
is necessary to match the feeder with due allow-
ance to a modified radiation resistance and to
ensure that the ohmic and dielectric -losses are
§0 not unnecessarily Jlarge. A {ransformer for
matching the feeder to the array may be of the
quarter wave type comprising a quarbter wave

section of feeder adjacent the aerial of suitable.

characteristic impedance or of any other known
&5 or suitable type.
We claim;:
1. An aerial array comprising a centre aerial
element and two outer aerial elements arranged
side by side and substantially co-planar and

80 parallel with one another, the two outer aerial

=

elements heing spaced apart from the cenire’

aerial element by & distance less than one guar-
ter of the wavelength of signals to be transmitted
or received, a fecder comprising two conductor
¢ members, and connections including impedance
elements between said aerial elements and said
members for arranging that the product of the
effective length of and the current flowing in
each of the oufer aerial elements 1s substantially
10 half the product of the effective length of and
the current flowing in the centre aerial element
and that the outer serial elements are so phased
at least 135° out of phase with respect to-the
centre aerial element that the resultant polar
18 diangram of said array is substantially in the form

2,108,589 3

of the product of 5 cardioid and a figure of eight.

_ 2. An gerlal array comprisihg a centre aerial
element and two outer aerial elements arranged
side by slde and substantially co-planar and par-
aliel with one another, the two outer serial ele-
ments being spaced apart from the centre aerial

“element by a distance less than one quarter of

the wavelength of signals to be transmitted or
received, a feeder comprising two conductor
members, and connectlons including Impedance
elements, comprising lengths of transmission line
betweon endid eerlal elements and said mombers
for arranging that the product of the effective
length of and the eurrent flowing in each of the
outer aerial elements Is substantially half the
product of the effective length of and the cur-
rent flowing in the centre aerial element and
that the outer aerial elements are so phased at
least 135° out of phase with respect to the centre
aerial element that the resultant polar diagram
of said array is substantislly in the form of the
product of a cardioid and a figure of eight.

3. An aerial array comprising a centre aerial
element and two outer aerial elements arranged
side by side and substantially co-planar and
parallel with one another, the two outer aerial

aerial element by a distance less than one quar-
ter of the wavelength of signals to be transmitted
or received, a feeder comprising two conductor
members, and connections including impedance
elements comprising resistances beétween sald
aerial elements and satd members for arranging
that the product of the effective length of and
the current flowing in each of the outer aerial
elements is substantially half the product of the
effective length of and the current flowing in the
centre aerial element and that the outer serial
elements ate 50 phased at least 135° out of phase
with respect to the centre aerial element that
the resultant polar diagram of sald array is sub-
stantially in the form of the product of a cardi-
old and g figure of eight. .

4, ‘An aerigl array comprising a centre aerial
element and two outer aerial elements arranged
side by side and substantially co-planar and par-
allel with one another, sald aerial elements each.
comprising two conductors each of length sub-

- stantially equal to one quarter of the wavelength

of signals to be transmitted or received, the two
outer aerial elements being spaced apart from the
cenfre aerial element by a distance less than one
quarter of said wavelength, a feeder comprising
two conductor members, and connections includ-
Ing impedance elements between said aerial ele-
ments and sald members for arranging that the
product of the effective length of and the current
flowing in each of the outer aerial elements is
substantially half the product of the effective
length of and the current flowing in the centre
aerial element and that the outer aerial elements
are so phased at least 135° out of phase with re~
spect to the centre aerial element that the re-
sultant polar dlagram of saild array is substan-
tially in the form of the product of a cardioid and
a figure of eight,

6. An serial array comprising a centre aerial
element and two outer aerial elements arranged
side by side and substantially co-planar and par-
allel with one another, the two outer aerial ele-
ments being spaced apart ffom the centre aserlal
element by a distence substantially equal to one
eleventh of the wavelength of signals to be trans-
mitted or received, & feeder comprising two con-
ductor members, and connections including im-

v
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pedance elements hetween sald serlal elements

and said members for arranging that the product
of the effectlve length of and the current flowing
In each of the outer aerial elements is substan-
4 tHally half the product of the effective lenzth of
and the current flowing in the centre aerial ele-

ment and that the outer aerial elements are so.

phased at least 135° out of phase with respect to
the centre gerisl element that the resultant polar
diagram of said array is substantially in the form
of the product of a cardloid and a figure of eight.

6. An gerial array comprising s centre aerial

10

element and two outer aerial elements arranged .

slde by side and substaniially co-planar and par-
allel with one another, sald aerial elements each
comprising two conductors, said conductors of
sald centre perigl element each being suhstantially
equal to one-quarter of the wavelength of signals
to be fransmitted or received, the conductors of

16

20
have an effective length slightly less than a

quarter of said wavelength, while the conductors -

of the other outer aeriasl element are each ar-
ranged to have an effective length slightly greater

25
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one outer aerial element each being arranged to '

than one-guarter of sald wavelength, sald two
puter aeri'ql el_em_ent.s being spaced apart from the

2,108,669

centre aerial element by a distance less than one-
quarter of said wavelength, high frequency trans-
lating apparatus, and connections from sald ap-
paratus to sald aerial elements so arranged and
designed thet the currents in one outer aerial ele-
ment lead in phase and the currents in the other
outer aerial element lag In phase the currents in
the centre aerial element.

7. An geria] array comprising a centre saerial
element and two outer serial elemenis arranged
side by side and substantially co-planar and par-
allel with one ancther, the two outer aerial ele-
ments belng spaced apart from the centre aerial
element by a distance approximately one-eleventh
of the wavelength of signals to be transmitted or
received, g feeder system for sald aerial elements,
and means for causing the currents in the outer
nerial elements to differ in phase by substantially

‘the same amount with respect to the phase of the

currents in the centre aerial element, the cur-
rents in sald outer aerial elements differing in
phase from fhe current in sald centre aerial ele-
ment by greater than 90° but less than 180°,
ERIC LAWRENCE CASImG WHITE

- 'WILLIAM SPENCER PERCIVAL.
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JED EXHIBITS

J-1 Blonder et al 3,259,904

J-1la Enlarged drawings of J-1

J-2 (BT 33)
J-3 (BT 49)

J-ba(BT 19)

J-4b(BT 20)

J-5 (BT 3)

J-6
J=7
J-8

Radio and TV News Oct. 3, 1966

Sketch of JFD antenna

JED antennas - sales material

JFD antennas ~ sales material

BT Color Ranger antenna

JFD Electronics ad - Popular Electronics - Sept.1965
BT catalog - Val-U-Rama

Blonder patent 3,016,510
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the first major VHF antenna advance
since the invention of the JFD LPV Log Periodic!

Deveioped #t the JFD Antenna-Research Laboratories, Chamgpaign, Hlinois under the
direction of D, Paul E. Mayes, co.invantor of the acciaimed LPV Log Periodic concept,

UNITED STATES DISTRIGT COURT
NORTHERN DISTRICT OF ILLINOIS
. BEFORE JUDGE HOFFMAN
) - DEFENDANT EX. NO_
DOROTHY L. BRACKENBURY
OFFICIAL COURY REPORTER




C Tl

'—D( R e

OuAR
T s

i btﬁl] D(;

g )

e EEES

':.\\\".‘-‘A\‘.\\\"&\\1\\‘;\\\'!‘NWM‘N&W&M&WW&WW@WM“MMMV%’WW‘ AR

/" BY PAR-the bes antomna for VHR COLOR
performance because it combines..,

SR

® The electronic perfection of the patented frequency indepen-
dent Log Periodic concept of the University of filinols Antenna
Research Laboratories.

R ® New capacitor-coupled Gap-Electronic elements that respond
serins was : on the third harmenic mode for highest effective gain. More
: harmonically resonant elements mean higher signalto-noise
ratios, better ghost rejection, sharper directivity on high VHF
band—where it's most needed, especially in color,

@ True dual-band dirsctors separately tune to high and low bands
for added gain and directivity on all channels.

A e geridrman Ghiectives
i ! every comipet 2 Flat frequency response (& 4 db atross entire channei) for
P : fthve wakd--model oo sguivg . studic-guatity color regardless of channel tuned.

' gl gain, dhecivily, i MNew LPV-TV Log Pertodic antenna series intorporates new capacitor-
| E g, VEWR, & A Beatlo coupted elerment concept for improved response, especially in eolor,
'-; id the ’ Qomme. on channels 2 o 13,

Fig. 1 shows how & YHF log periodic with
gight conventional V.dipoles might look.
The resonant frequencies of the dipole

{1 .

ks elements in the low VHF band are indi- :

i // catad near midpoint of each dipole. The :
3/2 wavelength resonant freguencies are

indicated near the ends of each dipole,
FIG. I (Note that only three dipoles resonate at
\ \ frequencies in the high VHF band.)

LT E.\&Sc_}' . ngeuer,_ by in‘trodpcing paralie p‘»a‘:i ca-
e . E?T;T‘L@i—. paciors mfo the dipoles and by carefully
. 3 251 adjusting the value of this capacitance
7““""’;5"’#-5,'3;, % / and its pasition on the dipole, as shown in
A '}"r‘f*l':};%,g; Figure 2, the resonant frequencies of the !
L dipole can be shifted in the 3/2 wave- i

Fa. 2 fength mode, In this way, the dipole can
' be made io resonate at twe desired fre-

e tap guencies: e.g., 88 and 216 me,
Resuil: the active region in the high band
extends over five of the eight original dis
poles instead of three, as in Fig. 2, with a
performance improverent of 66%%. The
new capacitor-coupled dipoles aiso pre-
sent rore caplure area on the low band
than ordinary dipoles. Thus LPV-TV an-
FiG. 3 tennas offer, on both bands, higher and
more uniform gain, lower side-lahe levels,
narrowear beamwidths, for vastly improved

.ghost rejection {ses Fig. 3).
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SEFD ELECTRONICS CORPORATION . . N
15th Avenue at Bind Street, Brooklys, N.Y. 11219 '

JED International, 64-14 Woodside Ave,, Woadside, N. Y. 11377
JFD Canada, Ltd., Canada

©1966, JID

See whal's NEW from JFD ar BOOTH 2101 in San Francisco Parts Show June 3, 4, 5 T
2 2 —

UNITED  STATES BISTRICT cou%;'
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TV/FM
ANTENNA

Enjoy Al Chas

PY Loz Ferindic Helps Your TV Get
Hant Fiotures —COLOR & Black/White

LPv fatlows tne new leg periadic formula
ped for space telemetry by the famous
Resezrch  Laboratories of the Usiversity of

The LPV also features new capacitor-coupied

poies that work electranically for full picture powes
ar gk 82 VHF & UHF channels. No other antennz em-
ploys this revolutionary new patented TV antenna design.

3, ahis

AR NG BB
O T Ban
PREOCED BY ILT
[BAzo)

Own 3 © ~ JHF/VHF BZ2-channel TV receiver? Convert-
ing youi ,esent TV for 82-channel performance? Don't
be -be all set to receive all channels 2 to 83,
in br COLOR, and black and white plus FM stereo.
Pt mew TY zntenna discovery, the JFD LPV Log
© watch your picture come alive with crisp
o+ contiast — nel on some channels but all
chanreis  .pear and far. The reason? All antenna
efemen’.  mt st some as in other antennas)respond
for maximam pictuia on every channel —- because of
the JIDLFV' space-age fog periodic design. SEE YOUR
LQCAL 370 @y DEALER TODAYI
woeld '« argest manufacturer of TV & FM antennas
JFD ELECTRONICS CORPORATION
1.e24 - 52 Street, Brooklyn, N.- Y. 11219
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How TV signal

amplifiers |mprove
reception

by Ben H. Tongue

{President, Biender-Tongue Laboratories)

™™V ampllﬁels can improve TV ! ‘-
reception in many cases, There ?.
are, however, situations where no .
improvement is to be expected. :
This article will cover both situa- -
tions to help you recognize po- |
tentially profitable installations. . il
Amplifier performance is determined by the level nf in-
ternally generated noise (snow), amplification level, and
degree of freedom from overload by strong local signals.
Amplifiers are used as follows:

1. INCREASE CONTRAST Low cost TV sets generally have
insufficient gain for weak signal reception. Old TV sets (low
or high cost) often have aged tubes and insufficient gain.
Low gain generally is the eause of poor contrast on weak
signals, If the contrast of “snow” when the TV set is
operating at full gain (ne signal input) is much less than
picture contrast on a strong signal, low gain is at fault
A good amplifier, indoor or outdoor, will improve poor con-
trast caused by low gain. Contrast is reduced if the trans-
mission line from antenna to TV set has a high loss. Noise
{snow) is also increased by this condition. Let us assume
that a good antenna is well installed and that quality trans-
mission line is used (flat twinlead for VHF and round foam-
filled twinlead for UHF).

FREQUENCY Length for 3db Loss
Low Band VHF (Ch 3-6) 50" Wet 300° Dry
High Band VHF (Ch 7-13) 26' Wet 158' Dry
Low Half UHF (Ch 14.48)  45'Wet 90’ Diy
High Half UHF (Ch 49-83) 37 Wet 74 Dry

2. REDUCE SNOQW Snow appears when the TV signal-to-noise
ratio is reduced. A good antenna reduces snow because of
increased signal pickup. Transmission line loss increases
gnow because it reduces the signal reaching the first ampli-
fier stage (booster or tuner RF stage). This reduces the

signal-to-noise ratio. Here's how snow can be niinimized:.

a. Increasing signal pickup by using a higher gain antenna,
b. Using an amplifier which generates less noise than the
TV input stage.

¢. Amplifying at the antenna. If the amplifier has the same
noise figure as the TV set tuner, the amplification overcomes
transmission line loss, and the picture signal-to-noise ratio
i3 nearly the same ag if the TV get were at the antenna.

Point “A” applics at all times. Point “B"” generally applies
to low cost (tetrode tuner) and older TV sets when the am-
plifier is mounted near the set, Point “C"” applies when the
transmission line loss is appreciable, {See table 1). In this
case we c¢an improve the initial signal-to-noise ratio by
using a low noisc mast-mounted amplifier.

3. OVERCOME SPLITTING LOSSES Splitting a signal to drive
several TV sets causes loss to cach set. If the signal power
is divided among two sets, cach will receive % the original
power (3db loss), This is equivalent in points “1" and “2”
to an extra 3db of transmission line loss. The solution is
amplification before splitting. This can restore contrast and
re-establish signal-to-noise ratio (or even improve it).
One transistor amplifiers are most susceptible to overload.
Two transistor amplifiers are much less susceptible, per-
forming about the same s single tube units. Two tube and
dual section tube amplifiers overload least. Frame-grid tubes
provide exceptionally low noise and last longer than ordinary
- tubes. If interference oceurs, attenuation filters ean be used,

Guide to selecting t

BLONDER-TONGUE TV/FM SIGNAL AMPLIFIERS

Brilliant color. TV, sharp black and white TV and lifelike FM
stereo reception vequire strong, clean sip;nals To provide TV
viewers with the best possible reception in any area of the
country, Blonder-Tongue offers the world’s largest selection
of signal amplificrs. There are VHI® amplificrs, UHF ampli-
fiers, M amplificrs. And, fér the first time, all-channel TV
amplifiers covering every channel from 2 to 83.

When you. select a Blonder-Tongue amplifier, you can always
be sure of getting the best amplifier for your specific reception
problem. There are mast-mounted amplifiers designed to take,
advantage of the best signal-to-noise ratio available at the.
antenna for weak signal aveas, There ave indoor amplifiers, -
that offer convenient installation and can provide excellent
results where there are relatively strong signals. You also have
a choice of either tubed or transistor amplifiers. For example,
transistor amplifiers offer greater gain and are most effective
in weak signal areas where there are no strong local channels
to cause overload.
Bl The firest signal amplifiers in
the world are also the easiest to
install. Many of the mast-
mounted amplifiers feature the
exclusive ‘Miracle Mount’. All
mast mounted amplifiers fea-
ture a separate remote power
supply which can be installed
easily indoors near the set. Fi-
nally, secure, positive 300 chm
connections can be made in a
jiffy with Blonder-Tongue pa- -
tented stripless terminals.
The chart on the right hand
page will serve as a guide that,
will help you select the best sig-"
nal amplifier for your area.

V/U-ALLZ

U/ Vamp-2

U-BOOST. | ABLE.UZ




Blonde;-fongue ampliﬁar 'ﬂaa’&’s best for y

BLONDER-TONGUE SIGNAL AMPLIFIERS—VHF, UHF, VHF-URF, FM

U/ Vamp-2

World's first mast-mounted UHF /VHE ampli-

fier. 2 transistors, Built-in I'M filter. Remote
AC power supply. Separate inputs for UHF
and VHI' Single 300 ohm input nf power sup-
ply accepts combined UHP/VHT twinlead.

2-83

$19.25

Vamp-z

‘Manst-mounted VHIF amplifier. 2 transigtors.

Separate remote AC power supply. Streng
overlond handling capability. 2 or more sets.

213

$26.85

Vamp-1

Magt-mounted transister VHI' amplifier. Sep-
arate remote AC power supply. FM trap.

213

§17.10

Vamp-2-75°

Mast-mounted 76 ohm VHEF home TV ampiifier

- gyatem. 2 transistors. Uses coax cable. Single
76 ohm output can be split to 2 or mwore TV -
" gets, Strong overload handling capahility. Re-

mete AC power supply. FM trap,

© 213

1(76 ohm)

$29.55

AB-%

Deluxe, mast-mounted TV /FM amplifier. Low |

noise frame-grid tube. Can be used up to a
mile from A( source. 756 and 300 ohm outputs.

2-13,FM

1 (7501200
ohm)

§78.50

ABLE-U2

V/U-ALL2

Mast-mounted UHF amplifier. 2 transistors.

Uniform response on all UHF channc]s Re~ :
mote power supply Miracle Mount. .

- 14.83

World's first indoor UHF/VHF amphﬁer 2 B

trangistors. M filter. Single 300 ohm input
accepts combined VHF /UHF twinlead. 2 sets.

$26.95

$27.50

B-24¢

Indeor VHF/FM amplifier. Uses high gain,
lew-noise frame-grid dual-section tube. 4 =ets.

2-13, FM

$17.25

1T-4

Indoor transistor VHF/FM amplifier. Excel-
lent interset jselation. Up to 4 sets.

2-13, FM

$19.25

B-42

- Indoor VHF/FM using high gain, low noise,
frame-grid tube. Up to two sets.

218, TM

2

$14.25

U-BOOST

Indoor tumeable UHF amp Frame-grid tube.

“14-83

1

' $17.35

HAB

Deluxe, indoor VHF /M amplifter for profes-

- sional home installations,

C2-13, FM- -

1 (75 0hm)

$49.65

" Indoor FM amplifier jdeal for stereo and regu-_"

. frame-grid tube.. - -

V81465




- UHF converter and antenna

Selection of right
converter
and antenna

critical for UHF

by 1. 8. Blonder

Chairman of the Board,
Blonder-Tongue Laboratories, Inc.

There has been 2 long-standing prejudice against UHF. Since
the band opened in 1952, many otherwise knowledgeable tech-
nicians have considered UHF reception to be inferior to VHFE.
Yet, the recent New York City tests conducted by the FCC have
proved that this is simply not so.

There is a reason for this paradox — equipment. In 1953, the
state of the UHF art was relatively primitive. Today, experi-
enced manufacturers like Blonder-Tongue are able to produce
equipment capable of providing UHF reception that is, in many
ways, superior to VHF.

The latest advance in UHF converters is solid-state circuitry.
The use of transistors and tunnel diodes insures longer-life
and generally lower noise figures. Also, the Blonder-Tongue
patented tuners provide pinpoint, drift-free tuning. The result
is brilliant color pictures and sharp black and white reception.

As for antennas, UHF has a definite advantage over VHF,
Because the UHTF wavelength is so sinall, high gain, efficient
antennas are small and cost little. The periodic principle
proved so successful in the U.S. Satellite program is especially
applicable to UHF. The Blonder-Tengue Golden Dart (outdoor)
and Golden Arrow (indoor) antennas utilize this priniciple.

suide

While they are compact, these antennas provide more gain

than the lavge VHI? yagis, What's more important, their.

patterns are clean, rejeeting unwanted “ghost’” signals.
With a little extra care in selecting and installing UHF equip-
ment, you can often provide your customers with better UHF
pictures than they've been watching on VHT.

Blonder-Tongue UHF converters

"These all-channel UHF converters, your hest investment in

TV enjoyment, add channels 14-83 to your prescnt set. They
are particularly suited to meet the eritical demands of color TV,
The new BTX-11 and BTX-99 converters refain traditional
Rlonder-Tongue features such as peak performance on all UHF
channels, easy installation and reliable, long-term operation.
To these well-known features have been added the advantages
of all-transistor cireuitry; maximum stability for drift-free
performance and lower noise figure for snow-free reception.
The BTD-44 employs a tunnel diode eircuit for excellent, low
cost battery operation.

Blonder-Tongue UHF antennas

The UHF antennas are designed to match the high perform-
ance standards on all UHF channels of our famed UHF con-
verters. They employ the well-known Periodic principle, to

. provide uniform, high gain across the entire UHF spectrum

for sharp, ghost-free pictures. Full bandwidth makes these
UHF antennas excellent for color and black & white TV.

The Golden Dart is an outdoor UHF antenna which comes
completely pre-assembled with nothing to snap out, no screws
to tighten. The Golden Arrow iz an indoor UHF antenna,
which outperforms all other available indoor UHF antennas,

ALL-CHANNEL UHF GONVERTERS

TH11 — Deluxe a!l-cha-rllﬁ.;l;“e‘\-il.:t.mn»

i sistor UHEF converter/amplificr. {\dds
+ ull WHF channels to any set. Triples
TV gignel strength. Easlest tuning . .

< with dualspeed channel selector.

L I A

bt

1 e S w2 A =
Used with an cutdoor antenna
anywhere up to 50 miles from B )
station, With indoor antenna, - .  14.88 Goré
up to 25 miles. .. . S :

UBTX-99 — All.chennel, all-transistor
L WTHF converter, Adds all UHF chan-

snels to wny set. Provides maximum

tgignnl power. Drift-free, distortion-
ree, :

Can be used with indoor an-
tenna for prime signgl arens .

 and outdoor;antenna up to 25 14-83 Sorf
milos from s_é;.t.ion. ' : P

{ BID-44 -.- All-channel, tunnel diode
UHF converter, Utilizes tunnel diode
. for maximum reliability. Operates on
tordinary flashlight hattery which
: lagts from 6 to % months, .

. GOLDEN DART outdoor UHY antenna
Uses Periodie principle, 11 working

; elements for uniform high gain.

- acrode the entire UHF spectrum..

ALL-CHANNEL UHF ANTENNAS

Cnn e used with indeor pn-

tennn, for prime signsl arens 14-88
and outdoor pntenna up to 26 B
miles from the statleon.

Up'to 50 rhiles. " 20db min. B

 GOLDEN ARROW indoor UHF aitenns - -

" limploys 10 working elements: to pro=
vide constant high gain and matehed

impedance. Full Bandwidth - flat

Teépponse,

Yp'to 20 miles. 20dgamin.

*In wesk signal .a,reas, ude & medel Able-1U2 THF amplifier,

ENJOY BETTER
TV REGEPTION WITH
BLONDER -TONGUE.

SAVE DURING

THE VAL-U-RAMA

NOW GOING ON.

BLONDER-TONGUE

9 Alling Street. Newark, New Jersey 07102

home TV accessories ® closed circuit TV
* community TV * UHF converiers ® master TV

Canadian Div.: Benzo Television Assoc.. Ltd., Toeronto. Ont.
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I S. BLO?NDER ETAL v 3,259;904

ANTENNA HAVING COMBINED SUPPORT AND LEAD-IN™"

" Filed Nov, 21, 1963
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