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Notes on Ethereal Adornments

Practical Design Data for the Single-Wire-Fed Hertz Antenna
By L. G. Windom*

data on s desion and adjustrent, This grticle ceplair

will be correct,

T'he uxe of the itnear Hertz radictor jed by a single-wire line hos been re atrwh’d 10 gmateur uvnrk hwrmlw vf Irm’» of

unternnw iay then be erccied with the assurancy that the voltage and mrrmt dumhm‘mn on n‘mth tlze ra,dmto'r (md

e EpIvoR,

QONER or later in the course of siateur
development, one must have some sort
of antenna, skvhook, or ax vou like it.
In the earlier stages it consists generally

of merely o’ antenna, then later after wmuch
deep (7) thought, it is “the’ antenna. These few
notes coneern themsclves only with that much-
cussed atrocity, the single-wire-fed (cross-breed,
voltage-cwrrent) Hertz. This type has the ad-

vantages of simplicity, ease of erection, very
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FIG, 1. — THE TROLLEY ARRANGEMENT USED

T PLOT THE CURRENT DISTRIBUTION ON THE
HADIATOR

The seuny length of wire 35 5
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unis the ammeter acr

e pgrunfmw of the

aintained helween the tino outer
wd 10 the andneter, This eﬂec-
a lewygth of « 7

srent to flow thrmu/h the mefer.
snirolled bay the two xirings which
n along the
described wax delermined by means

ntennag during the e
af a transit,

high efficiency and, as will appear later, ean be
designed on paper and ereeted withouts the usual
pruning operation,

The information herein eontained is due to the
offorts of John Byrne of the Bell Telephone
Laboratories, exSLT, W8GZ, W8ZG, WsDKJ;
d. Brooke, ulso of the Bell Telephone Labora-~
tories, W2QV and ¢x8DEM; and Jack Ryder,
W&DOZ, under the direction of Prof. W, L.,
Everitt of the Department of Electrical Engineer-
ing, Ohio State University. The writer acts
solely ag a reporter and all eredit is due the above-
named men,

Interest in the single-wire-fed Hertz antenna
for amateur work started mainly with an article
by Williaws, 9BXQ, in the July, 1925, QST fol-
lowed by several, others including the re-hash in

* WSGIZ~-W8ZG. 1575 Franklin Ave,, Columbus, Ohio.

the July, 1926, issue, 1t is perhaps best to disre~
gard all this previous material in relation to the
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FIG, 8 e THE COMMONLY-USED METHOD OF DE-

TERMINING THE FUNDAMENTAL OF THE :tN-

TENNA I8 TQ INSERT AN AMMETER IN THE

CENTER Of THE RADIATOK AND ADJUST FOR
MAXIMUM CURRENT

T'his system 4n mot satisfactory and the results obfained are
wery misleading,
single wire feeder systern and start from the
beginning.
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FiGh 3. - WHEN THE CURRENT IN THE CENTER
OF THE RADIATOR WAS MAXIMUM IN THIS
FPARTICULAR CASE, THE CURRENT DISTRIBU-
TION WAS A¥ SHOWN

This i by no means n sadisfactory condilion, ulthough 1t
wonldd be constdered us such 1§ only the ammeler readings were
being considered,

Byrne and Brooke erected a special experimen-
tal station at W8XJ (Ohio State University),
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consisting of a {ransmitter shack, 2 very stable
oscillator and necessary ethereal equipment to
vary the antenna iu all possible ways. Measure-
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FIG, 4, — THIS SYSTEM OF DETERMINING
FUONDAMENTAL TWO
PLACED CLOSE JTHER

FEEDER )

THE
AMMETERS
WITH THE

dixpensed with entirely.

ments were made by means of meters placed on
trolley arrangements (Fig. 1) by which they were
shunted across a portion of the antenna and read-
ings taken at predetermined points through the
aid of a transit.

A normal half-wave radiator with a single-wire
feeder was erecied, using a meter at the center of
the radiator for tuning purposes, and with the
feeder some 6 feet off the center as in Fig. 2,

Tuning for muximum current at the center
of the antenna with this arrangement resulted in
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FIG, 5 -~ 1N THE TEST WORK, THE 1W0O AMME-
THERS AND FREDER WERE PLACED H}V }‘IIF
ANTENNA AT A RANDOM POINT i
TRANSMITTER FREQUENCY VARIED L

THE READINGS OF THE AMMETERS WERE THE

BAME

At was then Jound that the current distribution was as
nricaied,
a greatly distorted current curve on the antenna
and a bad standing wave oo the feeder as indi-
ed in Fig. 3. Note that this is the usual method
of tuning employed by amateur stations.

Obviously this wasn’t according to the theory,
s0 different lengths and feeder positiong were
tried—with the saume discouraging results, Now
let’s write this on our cuffs or where you will—
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the wiethod of tuning o single feeder Hevtz by means
of an indicator al the cender of the on &8 wWrony
and should not be used, T'rue, there gre some meuns
of so doing, but they are more likely to lead one
astray, even when you know what you are doing.
From the above it was apparent that the first
requirement was to hammer the current curve
on the antenna into shupe. Then, us says the
movie sub-title, “eame the dawn.” Just where
the glimmmer camwe from 1 never knew, but most
amateurs have a {ew spare ideas stored away
somewhere, The wmeter in the center of the an-
tenna was faken off and tossed into the lake—
it wasn't, their meter, so they conld afford the
procedure. Nevertheless, that step is essential to
results—discard all indicators at the vcenter of
the untenna—the neighbors will feel better and
the fire department will have fewer false alarms,
‘ext, two equal reading ammeters were placed
in the antenna at & random point—sany place
hetween center and end—and the feeder con-
nected between them as in Fig. 4. These meters
should be as close together as possible. Also, one
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BEEN L'I';EAR.LD T7P THE POSITION
DER WAS SHIFTED AND THE CURREN
’!‘RIBU.’I'ION iLO’V’; I MEASURED

When the proper

wn, the e

the length of the feed lz‘ne wiach when pv'ﬁpe': V.,y adjusted mll no(

souse any damaging radiation,

meter could be used by changing it from one side
to the other of the feeder and plotting two fre-
quency-rs. ~Current curves.

The transmiftter was then tuned (frequency
varied) until the two ammeters read exactly the
same. The current curve of the antenna was
again taken, snd the result was 4 perfect current
distribution as shown in Fig. 3.

Different lengths of anteuna were tried and
when adjusted by thiz method always gave a
perfect. current distribution curve, Suc
possible at the fundamental, hence this me
is the proper one for determining the fmulum
of o single feeder Hertz. A nuinber of fests were
run, and it was found that for the average ama-
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teur antenna the fundamental was approximately
2.07 times the length in meters, ie., A= L % 2,072
Wext the feeder was given a massage. Starting
with it at the center, current eurves were plotted
{turves on the feeder) as it was moved outward.
Again by the grace of the Wouil-Hong the stand-
ing wave o the feeder began to disappear, At a
very definite point, the feeder curve became a
atraight line. Bevond this point standing waves
again appeared. This procedure was repeated for a
number of various antennas, and it was found
that this magical position of the feeder from the
center was & fixed ratio, and that, given any
antenng length, we can compute the proper fecder
point. ‘this formula being: Distance of the feeder
from the center equals the antenna length times
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FEEDER DISTANCE FROM CENTER OF ANTENNA [9 ﬂur!

NG THIS 'Y'YI"E' OF SVSTEM,
ABOVE CURVES ARK GIVEN
They cover the iimensions of the feeder and 1
Sfundamental operation in the F0UO-ke, band, (n }uz@ n-ui fu
dectire wpon the frequency ai 1olich operation {s desired wnd
then pick the subues for Feeder and rediator length direcily
Jrom the chari, For the higher frequenecy bomds, the radintor
tany he operaled of @ harmonio Jrequenc the feeder position
will stll be correct,

THE

25 and the produet divided by 180; i.e,, feeder
distance {rom ceunter=
Length of antenna (feet) ¢ 25
150

These figures are for number 14 copper wire —
the size having a slight effect — until for number
24 wire the factor 25 above becomes 30, The
absolute factor for any size wire s thus easily
computed. Also it was found that the posilion
af the feeder hus no effect on the fundamentol of the
antenna,

Hecently at WSXJ, Ryder of WSDQYZ has
found that these formulas hold frue for feeders

U Thig agrees quite closely with the tigures obtained from
s number of sources and given on page 49 of the Qetober,
1928, issue of ST, Rearranging the fortoulus for the yeneral
,,mhlpm of determining the length of wire in feet nueded to
giv certain fundamental wave length in meters, i et
Length in feet = Desired fu
or Leugth in feet=

Desired frequency in kilocycles
e Biclitor.

amental in weters k56
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up to 1200 feet in length (that being the longest
distance available) and that the only losses were
those of resistance. The 1200-foot feeder had an
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FEEDER DISTANCE FROM CENTER OF ANTENNA FEET

FIG. & - THESE CURVES ARE SIMILAR TO THOSRE

GIVEN IN FIG, 7 EXCEPT THAT THEY APPLY TO

SYSTEMS HAVING THEIK FUNDAMENTAL FiRE-
QUENCIES IN THE 3300-KC, BAND

If 0 J4,000-ke, system 15 (o be desioned, these valnes mny

e divtdded by 4 or those given wn Fig, 7 may be divided by 2,

efficiency of over 859%. Anyway, it isn't usual
practice to pui yvour antenna in the next state.
Hence, we can say that the feeder length has o
effect, for all normal vperation.

Constructing an antenna by these two for-
mulas and tuning to the predetermined funda-
wental by & good accurate frequency meter, we
secure current distribution on the feeder and
aptenna as in Pig. 6, which is aboul as perfect
as ecan be desired. The feeder efficiency for
the average runs well aver 059,

Next, antennas for the 14,000- and 3500-ke,
bands were tried and the formulas given found to
hold true for all waves. A single feeder Hertz
will work well at its harmonies — in fact just ug
well ag at the fundamental, for the reason that
the feeder connection will continue to be ap-
proximately wt the correct distance from the
voltage nodes. We can, therefore, build the un-
tenna for the lowest frequency (highest wave)
to be used and then work at barmonics for the
other bhauds, or else use separate antennag,
At WBEG a 7000-ke. anterma has been working
very effectively on 28,000 ke.

To save time and computation, graphs cover-
ing the 7000-ke. and the 3500-ke. band are given
in Figs. 7 and 8. By choosing the frequency vou
desire to operate on, the antenna length aud
feeder positions are at hand. For a half-wave
14,000-ke. band antenna divide the figures of
the 7000-ke, graph by 2.

The feeder is tapped directly on the plate
inductance of the transmitter ab such a poini as
causes the tube to draw normal input — i.e.,
the feeder tap is moved from the {ilament toward
the plate end until the tube draws normal oper-
ating current. It is not advisable to push it oui
to the limit, ag this tap on the inductance has an




effect on the efficiency of the trapsmitter beyoud
& certain point. In addition, you can spoil a good
note by such excessive coupling. The formulas
are for average operation using inductances about
4 inches in diameter. For 23,000 and 14,000 ke.,
one turn from the lﬂament for 7000 kc.q two or

three turns; and for 3500 ke., five or six turns are
ample, depending, of course, on the total number
of turng used. A ground should be used on the
filament, circuit as & protective measure.

As a summary, the following st;eps should be

543

iConitnued o5 page &



Notes on Ethereal Adornments
(ontinwed Jrom page 33}

taken in erecting and operaling a single-feed
Hertz antenna:

1. Choose the frequency on which you desire
to operate.

2. Construet the antenna by following either
the two formulas given above or the graphs,
If you are more meticuloug you may follow the
entire procedure outlined.

3. Tune the transmitter to the fundamental
(the chogen frequency) by means of an accurate
frequency meter. Leave it there. A Hertz must
be operated as near the fundamental or & hae-
monic a2 possible 1o secure high efficiency, Oper-
ating away from the fundamental or harmonic
throws the whole system off,

Always remember the station iz no hetter
than the operator or the emitted signal, so before
you tell us how rotten the anienns is, take the
other factors into account.
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