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G5RV ANTENNA HISTORY

This information from the 1936 Antenna Handbook by the staff of
oRadio Magazinepre-dates Louis Garv&/first published works by a
decade.

This information isimilarto the G5RV and is valuable information for
those designingMulti-bandantennas.
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Figure B
The “Double Zepp.” See Figure 7.

Zepp. Feeder Table

Peeder Voltage Current
Length Fed Fed
N
— Parallel Series
3
3N
= Series Paraliel
£ 8
e Parallel Series
n -
-—;—- Series Parallel
LN
— Parallel Series
8
1A
—8' Series Parallel

The feeders ean be shortened from the
lengths shown up to about 10% of a hali
wave at the operating frequency without
(ham.mg the tuning system. Freder spacing
15 not critical, 6 being about average.
Spacing may be decreased at the higher
frequencics, and vice versa.

3
ANY LENGTH

Figure 8 A

Feeding the Double Zepp. with an Untuned Line
by Means of “Q" Bars, (See page 18.)

The Collins Multiband Antenna System

The Collins Multiband Antenna System
is a special type of center-fed Zepp. using
copper tubing as the resonant feeders in
order to minimize the losses inherent in
this type of fceder. The simplest type of
multiband antenna, knowsn as the Type A,
consists of a half-wave radiator at the low-
est desired frequency, plus two copper tub-
ing feeders which are each exactly a quarter
wave long. See figure 9. As the feeders
arc exactly the right length to make them
resonant at the operating frequency and
all its even harmonics, the station cnd of
the feeders acts like a pure resistance (with-
out any reactive components) and thus no
loading coils or condensers are nceded at
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Firure 9
The Type A “Multiband™ Mm Syuen {Center-
fod Zopp, with Special Feeders),

the station end to tune this system. The
nominal input impedance is twelve hundred
ohms on all bands Thus there is high
voltage at the station end which, though
generally undesirable, is satisfactory in the
Collins version of the center-fed Zepp, due
to the special construction of the feeders
The main advantage of the Collins feeder
system over the conventional center-fed
Zepp. lies in the fact that the characteristic
impedance of the feeders instead of being
X ohms, as in the usual Zepp, antenna with
6 inch feeder spacing, is 300 ohms in the
Collins version, This has a very marked
advantage in that the input resistance of
the feeders never goes above approximately
1200} ohms instead of the 5000 ohms it would
become under certain conditions when using
the conventional feeders with six inch spac-
ing, The radiation resistance at the center
of a hall-wave Hertz antenna is 75 ohms on
its fundamental frequency and approximate-
ly 1200 on all of its even harmuonics, The
geometriec mean between 75 and 1200 chms
is 300 ohms, which is the ideal characteristic
imnpedance of the feeders for a minimun of
standing waves, The standing waves are not
eliminated from the line due to the fact that
there is always an impedance mismatch be-
tween the feeders and the antenna, but as
the feeders are particularly designed for
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low losses, the actual measured efhciency of
the feeders runs about 97% for moderate
lengths. The design formulas for the type A
Collins multiband antenna are as follows:

(K—05) 492,000
Antenna length = e
in feet
234,000 M
Feeder length = :
in feet fae

Where
K = number of half wave lengths desired.
== frequency in kilocycles.
M=number quarter wave lengths desired.
Several different models of such an an-
tenna system are possible and Table I shows
representative combinations designed for
use on amateur bands. In cach of the ar-
rangements shown in Table 1 the length of
the multiband transmission line is so chosen
that the reactance at the transmitter end is
negligible and the line can be coupled to
the output tank circuit of the. transmitter
by a simple pickup coil. An impedance
matching network need not be used provid-
ed the number of turns in the pickup coil is
continuously adjustable. The feeders can be
tapped on cach side of a split plate tank
through (002 ppfd. blocking condensers. Fig-
ures B, E. J, K, O, and Q on pages 35 and 36
show different methods of coupling the Col-
lins feeders to various types of plate tanks.
In cases when it is not convenient to usc
a transmission line as long as is shown in
Table 1 it is, of course, entirely practicable
to reduce the length of the line to a con-
venient value and build out the equivalent
electrical length by inserting an impedance
matching network between the transmitter
and the line. When such a network is used
the line can be made any length, and then

Figure 10
Shewing how the “Multiband" line is contected
to the antenna,

the only important dimension is the antenna
itseli. The only precaution which must be
observed is that the transmission line should
not be 34, 34, 34, etc. wave length long at
any of the operating frequencies. If the line
happens to be cut to a length equivalent
to an odd number of ¥ wave lengths, trou
ble may be encountered due to the network
transmitting not only the fundamental fre-

TABLE 1
MULTIBAND ANTENNA SYSTEM DATA
Madel A B C D E 3 G
Antenna 136 138 276.5 250 67 67 mns
Length--Feet
Feeder (13 115 s 122 5 3% 828
Length—Feet
Frequency 1.5- 4.0 37 40 1.7. 2.0 1.7-2.0 7.0. 7.3 7.0. 1.3 3.7- 40
Range 70. 73 1401404 5. 40 8.7-40 14.0.144 14.0-14.4 70- 7.3
Mc 140144 70- 7.3 25.0.29.0 28,0-20.0 140144
14.0-14.4
1200 ohms 75 ohms
Nominal 1200 cdimy | 76 chme 1.7, 35, | 1200 ohms 7 Mc 1200 ohms | 1200 chms
Input All All 14 Me, All 1200 ohms All Al
Impedance Bands Bands Ig o‘l‘::s Bands }: =c. Dands Bands
r3
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Figure 11
Conductor and Spacing Versus Line Impedance.

quency but also harmonic frequencies. This
difficulty can be overcome by proper ad-
justment of the impedance matching net-
work, but in general it is better to avoid
these specific lengths,

Table 1 can be used directly for design-
ing multiband antennas for amateur vsc. It
will be noticed that the antenna lengths
shown are an even number of one-quarter
wave lengths long at the lowest and highest
frequencies. In the case of antennas for
14000 ke. and 4000 ke operation the fre-
quencics are not harmonically related, but
the lengths are chosen for the highest fre-
quency, and they are also approximately
right for the lower frequency where small
variations in length do not represent very
large percentages of a wave length,

In designing similar systems for other
groups of frequencics, the antenna length
should be (k—05) 492000/f fr. where § is
the frequency in kilocycles and k is the

_ number of half-wave lengths. Thus, for two
or more frequencies integral values of k
should be chosen to give approximately the
same length and the exact length should be
that for the highest frequency.

For example, consider a model A antenna.
At 14300 ke and k=4 (a two wave length
antenna) the length is 136 feet, This length
is also correct for f==705 and k=2 or
f==3#0 and k=1, The frequency range of
the amateur bands may be tolerated by this
length even though the transmission line be
terminated in an antenna impedance not
a pure resistance.

The feeder length should be determined
by the relation 234000 m/f feet where f is
the frequency in kilocycles and m is the
number of quarter wave leagths, That is,
the 66 ft. feeder of model A antenna is one
wave length at 14,200 ke, a half-wave length
at 7,100 ke, and one-quarter at 3,550 ke,

THE "RADIO" ANTENNA HANDBOOK



- 3
8
i
JL : Seiss --: < Jf
w 'y .
.
g lHEE :
| —
a4 IM:
3 2t 3 2 -
9 b i3
g d SRk
U bos 3t s ! e
g ree E: H
i HEE SRR
| Ea et (S8 ;' oo
EQUENCY « KILOCYCLES PER SECOND
LOSS VERSUS FREQUENCY (OOMPUTED LOSS PLUS 509%)
%—Fo. iz Incd:nm Z 600)
1" copper t (
3——'—." aluminum ng moz 133~ ( 300)
os - - = o)
i i i
- it - i‘x
w Peaistinmetses: gkt
e g, i EiE
34 44 i3 ‘"
l o 1 v Basali
3 -—J; :1.:- 'y >
3 possi
3 ::: 1
3 "
‘? e 1 s
< 3 sb
2t 3 HgiE
re -
“+ e : .W: 00 A

FREQUENCY — KILOCYCLES PER SECOND
LOSS VERSUS FREQUENCY
sured I.nu

(Mox
¥ COPPER TUBING SPACED 14
Velocity ?I Propagation Equ

)
" (Z SQUM-S 300 OHMS)
& 95 of Free Space

Sarge l-pdancc of Linc)

A slight variation from the above proced-
urc is indicated in Model G. In this antenna
the length of 103 feet is 134 wave lengths
at 14,100 kc. and approximately 35 and 3¢
wave lengths on the 40 and 80 mcter bands.
The feeder length of 85 feet s 114 wave
Iengths at 14,20 ke, and approximately $4
and 3/16 wave lengths at the 40 and &)
meter bands. That is, on 40 and 80 meters
the transnnssion line is terminated In an
impedance largely reactive but is of such
length that the impedance at the input to

the transmissdon line is approximately a
pure resistance. The loss in the transmission
Tine is slightly larger under this condition,
but this antenna may be used successiully
where space 15 a factor.

Many amateurs are using so-called “Zep-
pelin®” antennas rather than antennas fed
at the center hiecause their transmitters hap-
pen 10 be located nearer the end than the
center of the antenna and the transmission
line is shorter if it is connected to the end
of the radiator. The Zeppelin antenna is an
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