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Filj . 2. Current Feed to the bent half·
wave antenna . K~ep the center in the clear

Th. Half-Wavo Ant.nna
The fundamental antenna is a st raight wire

one-half wave long electrically. T he formu la
for calculat ing such an antenna il'l -

Le I (. r ) ~68,OO()
ngt I 10 cet - •.

frequency (m kilocycles)

The antenna can be coupled to the transmitter
a t either end of the wire, which is known II.'! volt­
ugc feed, or curren t-fed to the center. In both
cases, as a characteris tic of the half-wave anton­
nn, maximum voltage occurs at eit her end or the
wire -a nd the current is maximum at the venter.
Theoretically, maximum radiation occurs at the
point of the most current . It is therefore im­
portant in any nntenna system to have the point
of maximum current (the center in the inst unce
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Benl anlenn•• will worSe and work well-e-elten without any apparent rhyme
or reeson. The worst we ever saw wa•• com promis. between 4 hair..pin and
• w8.h-dric, Itlung in .o me mcmory-.dcFyinlj manna between the 98'49­
and house . t W-4DVO.WLRB, Tampa, Florid. . W. doubt if ny part of
this slcy-hook-or-by.aook was more than 25 'cct above ground. It wa'
cnd..f.d on 80, 40 and 20 metc", and the sh.c5t: . IS so pl.stered with
a rd. that h.lf the r.di.tion went into the thumb t.cksl-Ed.
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DAVID M. SANDERS, W2HSY

Modifying the Horizontal Half-Wave
Radiator Where Space Is Limited

A
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BENT

Filj . 1 . the half-wave antenna , with the prelerred d i­
mensions lor Foldinlj. Half the horir:ontal space is saved

J uly, 1945

To MANY AMATEUItS,

especially those liv­
ing in the city, the
erec t ion of a suitable
an tenna presents a
maj or problem. Put­
t ing up a half-wave
antenna in limited
space is often impos­
sible. Wh ere sufficient
room (or a horizontal
straight wire is not available, a compromise
radiation system can be used. I t is not claimed
that the com promise will be as efficient as un
antenna constructed "according to Hoyle," but
if inte lligently considered and built, good results
can be expected.

Before erecting an antenna in restricted space
it is well to conside r first. some fundament al
nutennu characteristics. Almost anything con­
nected to a transmitter will radiate some energy.
Even a dummy aerial or a very short piece of
wire will radiate sufficient energy to be picked up
at n near-by locution. T he main differences be...
t ween antennas arc efficiency and radiation pat­
tern . For the ham without the room, the rudia­
tion pattern will usually huvc to be what it turns
out , but the efficiency can be worked on and in
most ca...ses made reasonably good.
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If the bent antenna suggested will not fit into
the available space, then the ends or the whole
wire can be folded to conform with condit ions .
However, t he radiation pattern will most likely
be different and the efficiency may suffer as well ,
due to probable cancellat ion of radiation lobes .
But in any ease it would be difficult to pred ict
thc radiat ion pnttem and only experimentat ion
with nny set-up would determine it.

In general, when bend ing an antenna, kee p the
center point of the half-wave wire straight and
horizontal and as much in the clear as poe...ible.
•Avoid sharp curves and do not fold the antenna
back on itself and run port ions of t he wire parallel
and d ose together. These precautions should
be heeded to prevent field cancellation . The
fields around two parallel a-c lines tend to cancel
each other. If the half-wave antenna is st rung
out and then back on itself, this paralic] condit ion
will exist with limited radiation. As the two
free ends arc spread apart, cancellat ion becomes
less and tess. In some C8& "8 of bend ing an

Antenna at W2HSY
T he writer's interest in bent antennas was the

result of living in-an apartment where there was
not space for a conventional 40 meter half-wave
wire in a straight line. E ven a Marconi antenna
was considered out, due to the ground connection.
.-\. 66-foot wi re (Fig. 4) was finally strung out and
with t wo bends in it to squeeze into t he back
yard. T he antenna was coupled directly to the
transmitter, Musing feeders would have required
additional and unavailable space in this ease.
The bending was as follows: From transmitter
northerly 6 feet to first bend; thence 20 feet west­
erly to the second bend: and finally 40 feet south­
westerly. Xcwhere could any literature be
found un the behavior of such a radiator-c-whicht

(Continued on poge 4t1J'

Fi,.5. Radiation pattern of the W2H~Y bent
antenna as indicated by numerous asos

antenna, it might happen that radiation lobes
would be additive instead of subt ractive with
somewhat the effect of a directional antenna .
Only experimentat ion with a given case will
determine its characterist ics, and if found un­
desirable a nother method of folding t he antenna
must be t ried.
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Fis. 3. End or voltage feed an . Iso
be employed with the bent entenna

of t he half-wave) as much in the clear as possible.
Should the point of maximum antenna current
be d ose to surrounding objects, much of the
radiation is absorbed nnd If'SS energy "ill be
available for its intended work.

Fig. 4. The fold ing or bending pattern actua lly
used at station W2HSY-with good results

e

The Bent Antenna
A half-wave bent antenna cnn be approximate­

ly as efficient as a st raight wire and abo have
about the same radiation pattern. Where space
"ill not permit a st raight half-wave wire this is
probably the most efficient type of antenna that
can be constructed.

Generally, the best method of "folding" the
wi re is to la-nd both ends down , leaving the
center sect ion stra ight and horizontal. The bent
antenna should be one-half wave long overall
with the ends bent down. The folded ends arc
('a<'ll nne-quarter of the total length (or 78 W:l\'C­
length) leaving the center sect ion a quarter wave
(Fig. 1). It can be seen that this antenna will
only require half the horizontal space of a half­
wave st ra ight wire. Since this is a half-wave
a nteuuu, maximum current " ill occur in t he
center WhN(' the win' is stra ight and horizontal­
t hus the similarity of radiation patterns of t he
stra ight a nd bent antennas.

The t ransmitter can be connected to this
antenna in Ill))' of the conventional met hods
(Fig,~. .. and .1.) It may be possible to conserve
more space by using end-Iecd-c-i.e., connecting
the t ransmitter to one end of the radiator.
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a rc 1" X 1/1 redwood. T he sag, which may l«­
uotod in till' photos, has no bearing on the per­
fortuu nt-e of the array, hut if it were to he used
out of doors , it would he a good idea to make' the
('ro:":-'-IIII'IIlIH'~not )(,:,:-, than 2" x 2". Larger 2"
x -1" sproudors, set ill all upright position, would
1)(' better.

TIl(' insulators, for ut tuching the line between
t111' four ek-nn-nts of the antenna proper, W('J'{!
made from t ho rt-gulur polystyrene spreaders,
formcrlv u~1 for a f{~()..ohm transmission line.
For ('O!;IIl"(·tion between the elements, number 14
tinned copper win', spacrd two inches and trans­
IX)";NI a:, shown in Figft . .1 und 4. was used .

III pax..inc, it lHay 1M' of interest to note that
our particular lx'am was rotary and that Vi
d('~J'{"(':-' of 1I1"l' resulted i ll the signal level dropping
from S!) to Si, while a change of :m dcgl"f'('s ro­
duecd it to SH; ..1;; degn"t'S to S-t ; 00 degrees, to
Sa und I~O dl 'gf('(':' to zero.

BENT ANTENNAS
IConlinU<d from page lSj

perhaps W:IS part of the fun in trying it. \Yhile
this untt-nuu WIlS not qu ite :-:0 successful as II

conventional hulf-wuvc of a 10('uI ham who
worked more stn t r-s than I with all ident ical
transmit ter. it wa•., certainly better than none
(prohably sup erio r 10 a Xlnrcuni) and resulted ill
ruany eujoyalJlt' (lSO:-,.

The rudintinn pn tteru plotted ill Fig . 5 gives un
idr -u of how it actually worked out. However, as
the Canndlun« und others were ofT the air at that
time (ill tH.tt ) ti ll' northerly and easterly lobes
lIlay IJt· somewhat smaller than complete field
measurcn u'u tx would show.

WHEN Amateurs are on the air a~ain there will be a com­
plete line of James Knigh ts Precision Crystals for eve'!
Amateur acnviry. The James Knights Company. San ..
wich, Illinois.
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