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Use this antenna with or without a rotator
to pull-in TV channels over 200 miles away.

fringe area TV reception is that of

obtaiming multi-channel reception.
Where only one orf two slations are
within reliable ronge, separate anten-
nas for each channel is the ideal solu-
tion. Howsver, where a location |8
within range of a number of stations
both on the high and the low band,
separate antennas become impractical.

It iz true that there are a number
of antennas which provide [air multi-
channel or all-channel reception,
Among these are the stacked conicals,
modified yagis, and colinear arrays
with reflectors. The trouble s that,
being resonant, most of these arrays
provide optimum pickup on only & few
channels and optimum  impedance
mateh on even fewer and, unless some
form of tunable matching network s
used. they fail ta deliver optimurm
gain. Moreaver, their directional char-
acteristics vary from channel to chan-
nel. They work well In the near-fringe
areas but seldom live up to expecta:
tions in the far fringe.

The nontesonant, transmission-line
rhombie antenna  provides excellent
gain on most of the channels and, be-
ing nonresonant, does not suffer mis-
mateh losses. from channel to channel.
However, for appreciable gain on the
low bands, a thombic needs to ‘be at
least 40 feet long. Where all the sta-
tions lie In the same direetion, a fixed
rhombic provides an excellent solution;
but since it is virtually impossible to
rotnte & rhombic 40 {eet long, it is not
suitable for reception from several di-
reciions.

Horn antennas have found great use
in the microwave bands, notably m
radip-relay systems, but they are not
easily applicable to the vhi. TV freo-
quencles becausa of their bulk. weight,
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wind resistance, and the problem of
transferring the -signal from horn 1o
feedline. However, some modifications
an the conventional horn antenna, in-
troduced by Dean O, Morgan of (-E,
makes this antenna practicable for use
on the TV frequencles. The first and
most obvious was that of using wire
instead of solid metal for the horn
sides. The second wus that of ellminat-
ing two sides of the horn. Sinee TV sig-
nals are horizontally polarized, only the
twao vertical sides of the horn are neces-
sary. Finally, for a two-sided horm, the
fecdiine could be connected to the 1wo
npexes. The result Is anantenni which,
although bulky, has extremely high
gain, broad bandwidth, is capable af
being rotated, and presents a nearly
uniform impedance over a great fre-
quency range.

Although the loeation at which the
antenna shown in Fig, 1 s erected is
140 airline miles from Atlanta, Georgia
—some 20 caleulated miles beyond line
of sight—phenomenally good reception
iz obtained on channels 2 and 5 In At~
lanta: Channsl 8, which could not be
received with any degree of dependabil-
ity despite considersable effort, has been
brought in by the horn antenna where

Fig. 2. Graph of relotive galn el the
hars onfsfing ever iz fegquency range.
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Fig, 1. The hem anionno whoag SN
construction §a  described - In i‘
l]]EI. Mr I.. ‘hﬂ“ Hin l'_ I','
mounied on @ tolzinr for mulie
direcilonal receplion, Although '8
if in feisly lorge, the cnlenns’
Is light becouse the sides mﬂﬂ.‘
moda of chicken meah wirg S8
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all others fafled. Unlike most antenis
nas. the horn spparently delivers i .
practice the theoretically datermined ) S
performance. Mereover, it o oved
he completely non-critical in ::ﬂHjSI.I_:'_'I_.I;Ei_‘,é 7
tion. adjustment, and erection. 1ts perg
formance  Is really phenomennl  and T8
very much worth the small troublsses
invalved In its construction. A
Fig 2 gives the ealeulated pain of and
11-foot horn (mouth size) over '_-*.1«_...,_
a resanant folded dipele at ench (eSS
quency: It will be seen that it providesy
aimost 6 db gain on channel 2, over 3
gh on channel 8 and between 15 ara
17 db on the high vh.f. band channel i B
as well as 10 db in the FM band. Thia &
impedance is 450 ohms on channel 2
and 400 chms above that, Egperiencs
indicates that the theoretical gain BN
actunlly achieved in practice. In oth T8
words, the horn provides 2 gain equal g
tg or exceeding that of most -ﬁm.;b:gﬁ- :
eommercinl yagis on channels 4, 5, and=s
&: equal to that of a single eommercial B8
yagi on channels 2 and 3; and twict 8
the voltuge gain (or 4 times the powek Fae
gain) of stacked yagis on channels 7
to 13. . 'EE:
Where channel 5 suffers fron. DSt e
ference from an FM station, as it ot
in the author's neighborhood, use af ik
nnrrow-band yagi for that chanfGEEss
slone will reduce the Interferentess
Channel 4 in Birmingham, Alabamis
200 nirline miles distant, can be I¢
ceived nlmost constantly, and so £
chanpel 3 in Charlotte, North (AT
line. 225 miles away over the m
taine, Sporadie reception of other |
tions hos been experienced on alm
every channel. e
Wien the FM receiver was conne
od to the antenna, stations DREE
pap out of the noise all over the d

Every FM station in Atlanta, ever th
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joW~poWeIed, Ones, i now. recoived.
with il quleting alawst 100 per-cent.
of the Hime, The recefver is extremely
songitive, to be sure, ‘ut nevertheless,
quly ‘the three most powerful stations
had ever Doen logged previously.

Finally, the sntenna works more
ihan adeguately on the short-wave and-
prondeast bands with an “S¥I2" re-
cofver. This, despite the fact that the
qitenna ceases 10 operate efficiently as
a2 horn when its sides are smaller than
ane-half wavelength at the signal [re-
quency received. Under these condi-
ions, it becomes w very large, broad-
pand conical dipale. The 11-foot anten-
an shown in Fig. 1 is resonant at about
ap me. and gives good performance
(rom nbout 13 to 40 me- Below this,
anil especially at broadeast [reguen-
¢ies, it operates simply as a large plek-
up sheet, and because of Its area, ab-
«prhs o considerable amount of energy.
11 15 not, of course, very directional
pelow 30 me. The antenna is, in cffect,
a singzle all-wave, all-channel radio and
TV antenna, which Is simply switchedl
trom TV to FM and AM receivers.

The results are all the more striking
pecanse the cost is very low and the
ponstruction simple. Fig. 3 glves the
Jintensions of an 11-foot horn. This Is
ahout 1 wavelength on ehunnel 6 and
wiha chosen becnuse the necessoTy wood
sttips can be cut from a single 12-foot
hodrd, wherens longer boards are hard

o find.

The four main wood sirips are 115
inches wide and % or T inch thick.
‘The warious braces can be 1 inch wide,
and the horizontal joining pieces should
he about 4 inches wide. The two wire-
sovered trinngles which form the sides
are mssembled first, Joinis are made
with 215~ and: 3l-inch carriage bolts.
The long cross pieces are drilled to
inke the horizontal boards, s0 that the
harn can be nssembled casily by set-
tine and tightening boilts.

The wire for crch triangular side
can be eut from one ld-foot length of
chicken wire, 5 feet high. The two tri-
angles ave assembled into the horn by
holting the cross pieces in place. Two
vertienl braces can be nailed at the
wmuth to keep the horn from twisting.
The mast s mounted at the peint of
kntance, which can be determined ex-
perimentally. by moving the mount
back and forth between or under the
froes pleces until the point iz found at
which the antenna will balance o H
korlzontally. I o broad-based mast
mount is uszed, no strutting or bracing
5 Necessary. :

Fig, 5 is a universal design chart for
horns of various mouth sizes with o
fare angle of 50 degrees. This is an
sxpollent  compromise  angle; narTOW
enough to give sharp directivity and
not so broad as to offer maximum re-
sistanee to the wind, Fig. 4 is a uni-
versal gain chart for & S0-degres harm.
It will be noted that, whereas in ordi-
nary antenna arrays the power gain
doubles as the antenna size is doubled,
in the horn antenna, the power gain is

quadrupled as the antenna  slze
doubles, ‘The chart shows that a gain
June, 1955
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Fig. 0. Dimensions ol the hom enlens
top view of the anlennc struciure, 1]

of 20 db ean be achieved with a horn
312 wavelengths wide at the mouth.

For vertically polarized signals, the
horn-can be turned so that the sides
lie in the horizontal plane.

To use the design chart in Fig 5
hold a straiphtedge joining - the equil
numbers on the Hnes AA and A",
which represent the desired mouth
width and height. The point where the
straightedge Intersects the diagonnl
line B gives the length of the strip B
in each side of the triangulnr sides.
Thus, for instanes, for a horn with'a
mouth 11 feet wide, the strip B is just
a little aver 12 feet long.

The antenna dimensions 1o suit your
partieninr situation depend. of course,
on the stations you desire to receive.
Tt is best to cutl the antenna for the
conter of the frequency range yoi arc
Interested in. For TV, ior example,
channels 2 to 4 cover the frequencles
from 54 to 72 me.; channels 3 to 8, 76
throwgh 88 me.; channels T through 13,
174 to 216 mc., and channels 14
through B3 cover 470 to B30 me. Far
ehannel 10, therefore, the lower fre-
quency limit is 174 plus 18, or 192 moe.
(Each channel is 6 me. wide.) The
wavelength. you need is that of the
video carrier, which is 1.25 me added
ta the lower [frequency limit of the
channel. For channel 10, the wave-
length is 984 divided by (182 +— 1.25)
ar 5 feet.

There is plenty of room for im-
proved mechanical engineering, al-

n doslgned for chennel & {A) 1z the ~
1s the sids view for ono of lis sides.
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Fig. 4. Grogh of onlenna wolloge gain.
{er various horn antenna mouth widihe.

T

though the model shown here has with-
stood winds.of about 40 miles per hour.
For instance, the booms could be trado
of aluminum tubing and the sides of
wire or small-diameter tubing splines,
as is done in corner reflectors. An all-
metal design, however, would require.
that the horizontal cross peces which
farm the two sides into a born be in-
sulated from each side.

The transmissfon line to the recelver
iz eonnected at the apex af the horn,
one wire to the end of each trinngle.
Any good low-loss transnmission  line
ean he used. —3l3

Flg. 5. Nomegraph for delcemining the longih of the hom cntenndg sidos. Rucwing

ko helght end widith (which are tho
the top line to the bollom fine ai the
{he stralghtedge inlercepls lhe dicgenal

gomo). To dBe:

place o siraighledge from

dimenslon chosen for the haight, whore

ling read o the lengih. ghown os "B
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