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The coaxial an-
tenna installed at
‘W8XAIL, mounted
on stand-off in-
sulators on a
wooden pole. This
installation uses a
commercial 7%-
inch concentrie
feed line. The
lower quarter
wave section of
the antenna
through which the
line runs is two~
inch tubing. Less
expensive arrange-~
ments can easily
be devised for
amateur work. A
portion of the
ground screen is
just visible at
the bhottom.
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THE antenna to be deseribed was first
used, so far as the writer knows, by the Western
Electric company for their new ultra-high-fre-
quency police transmitters. Although the antenna
gives exceptional results, very little information
has been available on why it works as well as it
does. The explanation to be given later is simply
that of the present writer. The results, however,
are real — so real that any one wishing to operate
on 5 or 10 meters will do well to put up such a rig,

Briefly, the antenna, is a simple half-wave verti-
cal dipole with the power fed into the center by
running the concentric-line feeder up through the
lower quarter-wave section of the dipole. This
can be done by any number of mechanical ar-
rangements, and two such arrangements, used
experimentally at W8XAI and W8PK, will be
deseribed. W8PK operated on five meters and
WB8XAI on 31.6 Mc,

At W8XAI, a %%4-inch isolantite-insulated co-
axial line was used to feed the dipole. A piece of
two-inch copper tubing was soldered to the end of
the line by placing a disc of copper at the top, as
shown in Fig. 1. The upper quarter-wave section
was mounted on an insulator, and consisted of a
piece of quarter-inch brass tubing, The whole
assembly was mounted on insulators as shown in
the photograph. The antenna power was 100
watts, and tests were made with different mem-
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bers of the WHAM staff and other listeners in
Rochester, 16 miles away, to get information on
how this antenna compared with a “J”’ type an-
tenna which was formerly used. The new type
of feeder system was so superior to the old that
the improvement was very impressive.

The end-fed “J” type antenna is shown in Fig.
2, while the type used at W8XAI is shown in Fig.
3. This antenna feed system was quite unsatis-
factory. On one test, the half-wave antenna was
disconnected from the feeders and practically the
same signal strength was reported as when the
antenna was on, showing that the feeders were
radiating considerable energy all by themselves!
It so happened that the feeders were in a very
unfavorable spot for doing much radiating, so
most of the power was being wasted in heating
the shielding on the building,

Ground Screens

We have been reading about the theoretical
half-wave antenna erected over perfectly-con-
ducting earth for so long, and nevar seeing one in
operation, that we were pretty well disgusted
with the theoretically-perfect antenna. It looked
beautiful on paper but there just didn’t seem to
be any perfectly-conducting earth on this partic-
ular globe. We had some copper sereen left over
which was used for shielding our transmitter
building, and which was supposed to be the last
word in conductivity. We said, “Why not set up
a piece of synthetic perfectly-conducting earth
under our half-wave antenna and see what hap-
pens?” A test was made by placing this copper
screen directly under the antenna, and reports
at once showed that the theory was right, but
that the earth as we know it was not so hot.

It is a simple matter to place a good ground
screen ab least a half wavelength in radius under a
five- or ten-meter antenna. We wish it were as
simple in the broadcast band!

Five-Meter Results

Before we get to the cracker barrel opinion on
what happens with a vertical “J” antenna, let’s
see what W8PK did with a five-meter antenna
built along the same lines.

He did not have a rigid piece of concentric line
available so he made up the rig shown in Fig. 4.

# Chief Engineer, WHAM ; 63 Sonora Parkway, Brighton,
N. Y.
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The concentric line consisted of a piece of low-
grade No. 14 rubber-covered house wire pulled
through a length of quarter-inch brass tubing. A
piece of Yg-inch copper tubing was soldered to the
end of it, and the top quarter-wave section was an
extension of the inner conductor. The whole as-
sembly was suspended from the top by a regular
antenns, insulator.

The boys on “five” said it was as loud as a
beam job that he spent considerable time build-
ing — minus the trouble of having to go out and
turn it whenever he wanted a different direction.
The thing puts an R9 signal into W8ABX, 18
miles away, on five meters. The beam job never
did that. Maybe he didn’t have the beam operat-
ing at maximum efficiency, but that is the point
- there are plenty of beams that are not working
to the utmost! Just because the signals get weaker
when the antenna is turned in the opposite diree-
tion is no sign that it is working efficiently in the
direction at which it is pointed.

There was some doubt about the length of the
lower quarter-wave section, but it was found by
using a sliding sleeve on the outer tubing that the
length was the same as that of the upper section,
and came out exactly as calculated. Forty-eight
inches for 56.5 Me. will give you some idea of the
lengths for other bands.

Why It Works
Now for some guessing: Apparently a vertical
“J?” type antenna with a vertical quarter-wave
“Zepp” type matching section at the end of the

half-wave antenna has voltage which is out of
phase in each side 180 degrees. But looking at it
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This is a description of the new Western
Electric antenna developed for u.h.f. police
work. Installed at short-wave broadcasting
station W8XAI, its performance was so evi-
dently superior to the old *“J** type that the
hams on the stafl just naturally had to give it
a workout on amateur bands, with the results
recounted in this article. It should be excellent
for 5-meter work, since it is designed to give
more intense low-angle radiation than it is
possible to achieve with the more conventional
forms.

from the antenna’s angle, the feeder becomes
part of the antenna if it does any radiating it-
self.! If this setup is operated above a ground, it is
a %;-wave antenna. A 34-wave antenna has a
very husky lobe of high-angle radiation and a
weak lobe of practically horizontal radiation. This
is 8o when the antenna is above perfectly conduc-
ing earth! Wasting all of the main part of the ra-
diation in a high-angle Iobe is not good “ham
radio” at these frequencies. Anyway this new
method of feeding is doing its stuff, so why worry
with theory which is only correct when figured
over perfectly-conducting earth — of which there
is none!

To check the idea, a vertical dipole was sup-
ported from a concentric line out of the attic
window at WSABX as shown in Fig. 5, thereby

L At 56 Me. in particular, it is doubtful whether a line with
6-inch spacing can be considered to be at all near the non-
radiating condition. This spacing begins to approach the
Y40th wave spacing which, with out-of-phase currents, forms
an effective radiating system. See p. 18, QST, May, 1938.
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Fig. 1 — The coaxial antenna
at W8XAI, Its performance is
markedly better than that of
the resonant-line fed antenna
{Fig. 3) formerly used.

January 1939

Yig. 2=~ The “J” antenna,
showing a ““net’ standing wave
on the matching scction, be-
cause of current or phase un-
balance. Radiation from the
matching section will tend to
raise the angle of radiation.

¢

Fig. 3 — The old W8XAI an-~
tenna, used before the coaxial
antenna was installed.
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eliminating the vertical matching section. This
antenna gets better reports than were ever ob-
tained with an end-fed job.

Remember this: An antenna with power being
fed into it is not the same as a theoretical antenna
in free space. If the feeders radiate any energy
which will interfere with the radiation pattern of
the antenna, itself no one can tell what is happen-
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7 Xmtr Fig. 8§ — Vertical an-
tenna with horizontal
feed line as installed at
WSABX to check the ef-
fect of feeders. Results
were definitely superior
to those with the same
type of antenna but with
the feeder system ver-
tical.

Fig. 4— The 5-meter
coaxial antenna built by
W8PK, using materials
easily available to the
average amateur. 'This
antenna gave a good ac-
count of itself as com-
pared to a rotary beam.

ing without making an elaborate field-strength
survey. This is not being done by the average
ham,

After all this talk you will probably say, “My
antenna is the best one I ever tried.” OK, but
don’t say we didn’t tell you about the *theoreti-
eally-perfect” vertical half-wave antenna!

Eprror’s Nore. — This article was written be-
fore the coaxial antenna had been described in
print by its desigoer, Arnold B. Bailey, of the
Bell Telephone Laboratories. Subsequently an
article by Mr. Bailey appeared in the September,
19038, issue of Pick-ups, monthly publication of
the Western Electric Company. The prineiple of
operation is essentially as outlined by W8ABX,
the intention being to eliminate radiation from the
feeder system and, in the case of the common form
of u.h.f. police antenna, from the grounded metal
pole of which the top section is usually considered
to be the radiating antenna. The inner surface of
the quarter-wave tube can be considered to be an
extension of the outer surface of the coaxial trans-
mission line and does not carry current (except
when power is coupled into it, as in the case of a
nearby antenna). The outer surface, however,
acts like the lower quarter-wave section of a ver-
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tical half-wave antenna; the current does not pen-
etrate below the surface because of skin effect.
The quarter-wave tube and the section of coaxial
line it encloses can be looked upon as a high-Q
circuit, so that a large potential difference ap-
pears between the lower end of the tube and the
line proper. This is equivalent to placing a wave-
trap in series with the lower end of the antenna
and the outer surface of the concentric feed line,
with the result that practically no power is trans-
ferred to the outer surface of the line itself; hence
no current flows in it and it does not radiate.
Tests carried out by Bell Labs have shown that an
average signal-strength increase of 8 db results
when the coaxial antenna is substituted for the
ordinary “*J.”

It: should be pointed out that, except for reduc-
tion of feeder (and pole) radlatlon the coaxial
antenna is not a more “efficient” antenna, in the
sense that it radiates more of the power supplied
to it than does the ordinary hali-wave dipole; it
i, in faet, still a half-wave dipole. Its greater
effectiveness lies in the fact that it eliminates
stray radiation and thus permits the dipole to ap-
proach its theoretical performance in concentrat-
ing radiation along the horizontal. In other words,
more of the radiated power will be pushed along
the ground — the place where it is wanted in the
case of normal u.h.f. work. Since low-angle radia-
tion is desirable for long-distance 28-Me. work,
the antenna should also be highly effective for
DX as well as Iocal work on that band.

Incidentally, WSABX's suggestion of using a
ground screen under the antenns is well worth
considering, particularly at these frequencies.
Several of the WHAM gang have found such
screens to inerease materially the effectiveness of
the antenna,® and at 56 and 28 Me. the area to be
covered is not large (a circle a wavelength in diam-
eter at moat). In a recent conversation, WSABX
suggested that a radius of 0.3 wavelength should
be sufficient, since the current tends to concen-
trate at this point, and that tests had shown that
going beyond this distance to a radius of a half-
wavelength did not appreciably improve the
results. — G G,

4 WSEBS reports that the use of a chicken-wire ground
sereen under his 10-meter rotary beam has improved the
output very noticeably, making it better than the coaxial
antenna, as would be expected. He also reports that the
radiation angle could be changed to suit the station he was
working, which also is according to the book. The screen
should be a balf wave below a horizontal antenna for lowest
angle of radiation. Under & vertical anienna, the screen
should be placed near the hottom of the lowest vertical ele-
ment.—AUTHOR,

B Strays R -

In your haste to see How’'s DX did you notice
the dope on Regs? One concerns the Cairo Con~-
ference and the other clears up the technical diffi-
culties of the FCC Regs.
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