An Experimental All-Band Nondirectional

Transmitting Antenna

Some Possibilities Offered by the Tilted Folded Dipole
BY G. L. COUNTRYMAN, * WIRBK, W3HH

frequency bands have been forthcoming for

several years, The arrangement to be dis-
cussed is not entirely original with the author
hut was based on some Navy antenna studies.
Tnitial tests indicate that it may provide an
acceptable solution fo amateur multiband
operation,

Briefly, it is an aperiodic system that will give
uniform output over a frequency of approxi-
mately a 5-to-1 ratio with nondirectional char-
acteristics and without critical adjustment. In
fact, the only adjustment is to couple the final
tank to a 600-chm line.

The practical experiments conducted by the
author are incomplete, but it is hoped that the
publication of the data contained herein will
encourage experimenting by other amateurs.
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Fig. 1 — General diagram of the terminated folded
dipole. Dimensions for A and B are suggested in the text,

There are many questions unanswered: measured
variation in standing-wave ratio over a given
frequency range, loss in power attributable io
the resistance termination, experimentally-ob-
tained radiation patterns, cte.

Yssentislly, the system — shown in Fig. 1 —
is a nonresonant folded dipole. It is fed with a
600-0hm line. This antenna, if horizontal, will be
quite directional at right angles to its axis, with
pronounced minima off the ends. As the antenna
is tilted with respect to ground, this patiern grad-
ually changes until at an angle of 30 degrees it
becomes nondirectional for all practical purposes.
Translated into terms of amaleur construction
this means that only one mast is required, to-
gother with a short pole six feet or so in height

*Comdr., USN; Electronics Officer, Boston Naval Ship-
vard, Boston, Mass.
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e Those hams who are esperimentally
inclined will no doubt be interested in
the possibilities that this antenna sys-
tem suggests. Practical tests by the
author have shown that the single an-
tenna may be operated over a frequency
range as great as 5 to 1 with a relatively
small change in the standing-wave ratio
on the line and that the pattern is essen-
tially nondirectional.

supporting the low end. There scems to be no
marked advantage in an increase in over-all
height of the antenna, On the contrary, reports
from a distance indicate that signals are definitely
better with one end of the antenns only six feet
from the ground, perhaps because of a resulting
lower angle of radiation.

Because complications are introduced by the
resistance termination, it is difficult to make an
adequate analysis or evaluation of a terminated
folded dipole by conventional methods. It be-
comeg necessary to measure performance experi-
mentally.

One of the Navy laboratories has investigated
the performance of this type of antenna and has
reported unfavorably upon it. However, the
laboratory study was based upon a vertical
monopole erected over a metallic ground plane,
using conventional measuring instruments, and
the characteristics obtained were applied mathe-
matically to arrive ab theoretical characteristics
for the resistance-ferminated folded dipole.
Operational tests were not made by this labora~
tory and their theoretical findings are not borne
out by the limited practical tests conducted by
the author.

Tt is of interest to note that the standing-wave
ratios estimated by the laboratory for various
frequencies from 4 to 22 Me. ranged from a
minimum of 1.4 to & maximum of 2.6, with an
average close to 1.7. These ratios compare favor-
ably with average s.w.r.s found in amateur
installations. It should be remembered that these
standing-wave ratios were not measured but were
arrived at by caleulation.

Dimensions

Fig. 1 gives a general idea of the system with
the important dimensions indicated except for’
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the angle of tilt. Fig. 2 indicates the required tilt
with a suggesied pole arvangement and dimen-
sions pertaining thereto. Two particular sizes
should be of interest to amateurs, one of which
will have maximum efficiency from 3.5 Me. fo
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Fig. 2 — Tilting the terminated folded dipole tends
to make the pattern nondirectional. For dimensions
( and D, see text.

17.5 Me. and the other being optimum from
7 Me. to 35 Me. Dimensions may be developed
using the formulas set forth to cover higher-
frequency bauds, but at 28 Me. and higher
frequencies directional arrays are easy to con-
struct and preferable because of the increased
gain. The following dimensions are applicable to
the frequency ranges selected above:

Dimension 3610 17.6 Mc. 7o 35 Me.
(Figs. 1 and 2)

A 2 ft. 10 in. i ft. 6 in.

B 46 £t. 10 in. 23 ft. 5 in.

G 56 ft. 0 in. 32 ft. 0 in.

D 80 ft. 0 in. 44 ft. 0 in.

For an impedance of 600 ohms, the center-to-
center spacing of the feeder wires, divided by
the diameter of the feeder wires, must equal 70.
This means that No. 12 wire spaced six inches
will be acceptable. Six-inch spreaders are readily
available and the wire will not stretch unduly.
No. 10 wire should be spaced 7 inches and No. 16
wire should be spaced 314 inches. '

Terminating Resisfor

The terminating resistor should be non-
inductive and have a minimum rating equal to
35 per cent of the input power to the final siage.
It may be a carbon or graphite rod, adequately
protected from the elements, or merely a long
600-ohm transmission line constructed of re-
sistance wire. If the latter is used, the line may
be carried vertically down from the center of one
leg of the antenns to a short pole and then, if
required, extended to one of the masts and dou-
bled back and forth between the masts. If a
carbon resistor is used, there is apparently no
difference whether the rod is connected directly
into the antenna ss shown in Fig. 3, or ab the
end of a-transmission line, as shown in Fig. 1.
However, it is easier to adjust the resistance and
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protect it from the elements when it is installed
at a fixed location on the ground thsn when it
is’suapeuded across an insulator in the antenna
wire,

Formulas

The following formulas will be of assistance
in developing antennas for different frequency
COverages:

Anfenna-wire spacing (4)  _ 3000 % 3.28
Jor lowest frequency T fke)

Antenna length, each half (B) _ 50,000 o 4 o8
for lowest frequency f (ke.)
To convert decimal parts of one foot inio tnches,
multiply by 12.
(Ine meter = 3.28 feet.

30
Frequency (ke.) = -._:3’_9’000

The length of the antenna and the wire spacing
may well be the object of further experiments but
initinl tests indicate that the first two formulas
shown above are reasonably accurate and that
the system is operable over a 5-to-1 frequency
range as previously mentioned.

_Fig. 3—'The terminating resistor may be placed
directly in the antenna, or at the end of  transmission
line as indicated in Fig. 1.

Initial tests with these antennas indicate no
change in signal strength on 40 meters at a dis-
fance of 2000 miles when compared with a
eonventional half-wave antenna, center fed with
tuned feeders and carefully adjusted for optimum
output at one selected frequency. Good reports
were received on both 20 and 80 meters but com-
parative reports are not available because of the
lack of antennas specifically designed for those
bands. Transmitter loading was normal.

NATIONAL
EFMERGENCY FREQUENCIES
c.w. ‘PHONE

7100 ke. (day) 3875 ko.

3550 ke. (night)

During periods of communications emergency these
channels will be monitored by stations of the Na~
tional BEmergency MNet for the handling of third-
party personal-inquiry traffic.
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While the average .sitizen walking down the sireet
thinks and talks a lot about the weather, the average
amateur radio operator is generally most concerned
about his antenna. I, like another invaluable item,
comes in.an infinite variety and. will probably never
ccase to attract interest and discussion.

About a year ago, CQ printed a little article on a
type of folded dipole called the "T2FD." It was, in
overy sense of the werd, a “sleeper.” Those who put
. it up were amazed by its ability o load on three or

more amateur bands. Others acclaimed its omni-direc-

fional properties, while a third group insisted that it
radiated most of its energy at the most favorable
vertical angles of radiation. Oddly enough, there still
 seemed to be some theory-bound skeptics who insisted
" that it couldn't work. For the benefit of those few,

"and for the fellows who haven't” iried this unusual

" anfenna, we append a few comments.—Editors.

“While looking for a compact antenna for my
small backyard . . . I decided to give it a iry.

-“T put one up for 40 meters and the first night 1
worked all but the Gth district. -Next night I
thought I would see what would happen if I tried

to load it on 80 meters. On first CQ I got a 579X

report with only 40 waits input!”
. W8IKB

“Sady your antenna just as I was about to put up
the Zepp I use during the winter. Gave your plan
< preference and the next day . . . I casually asked

~for a report . . . and got 40 over S9 with doubts
about my 450 watis. They said that the kilowatts
were generally S6. This was on 75-meter phone.

“Next morming I tried 10-meters and heard more.

tographic angle is due to

the slope {coming fowards

the reader) of the wan-
tenna.

ore on the T2FD
ICAPT. G. L. COUNTRYMAN, IU.S.N.. W3HH
- 309 Windsor Street, Silver Spring, Maryland -

There is certainly -nothing.
fancy or difficult in erecting. "
a T2ED. This is the author's--
antenna. The peculiar pho- .

DX than on'a beam at this ‘location. In general, the

T2FD surpasses amything I have used on 75-meter -

phone which included

fed Zepps with long feeders.”
Kk WIMIO

“r assisted VE1UL while erecting o TZID and:
he found it to be one of the best antennas he hod

used.” _ Z
VEIKQ -

Several years ago the author experimentéd with -
a terminated, tilted, folded dipole that offered pos-
sibilities for ham use. The initial data appeared in
QST for June 1949 on page 4. Apparently very
few hams read the article, or, if they did, skimmed 1
over it lightly. Certain communication sérvices took .
it seriously, however, and the author, continued
to have excellent results with the system. Another -
article made its appearance in the November 1951 -
issue of CQ, and there is no doubt that this article’
was not only read, but that many brother hams -
went to the trouble of erecting a T2FD, and re-

porting its excellen: performance.
Since then, more than a year
the mail continues to roil in. This article.is now

being published in self defense, as there is nu'~
time to answer the many letters. Most of these
fall into two categories. First are the letters re- |
porting excellent results with this “all-wave” omni-
directional antenna. Next come the questions, .and
they all follow a general pattern., Here are the.

answers to the questions most frequently asked

has’ elapsed, and -

long wires up to 500 feet, "
center-fed and end-fed Zepps, and shortened center- |
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swer: No. However, if you use a wire wound
istor, the antenna is not aperiodic and will res-
onafe at some frequency. The difference is that
h-a wire-wound resistor it will be necessary
use’ some form of antenna coupler depending
your installation, and the coupling will probably
different for the various bands. With a non-
ductive resistor the system is aperiodic and one
pling method will be satisfactory for all bands.

fact that the resistance value is fairly critical and
s convenient to gd_lust a wiré-wound resistor
ith slider. Sprague makes a non-inductive “Kool-

hm” in a 120-watt size that ‘will handle an input
the ﬁnal of 350 watts. Rhombic non-inductive ter-
mmatmg res1stors in larger wattage ratings are
i1l available, now and t‘nen, at sunlus outlets.*®

T2FD Basic Design Data
(See -Fig. 4}

I. The length of each leg frem the center is
equal to 50,000 divided by the lowest desired
operating frequency (in ke.) and then multi-
plisd by 3.28. The answer is in feet.

2. The spacing between radiating wires is equal
to 3000 divided by the lowest desired operat-
ing frequency (in Kc.} and then multiplied

by 3.28. The answer is in feet.

3. The sloping angle for a_nondirectional pat-
teri should be of the order of 30 degrees.
4, The ferminating resistor should be non-induc-
tive and have a rating equal fo 35%, of the
trarsmitter -input power. For further defails

see the text.

J

uestion: Must the resistor be exactly the same
sistance as the feed line impedance?

Answer: No. The value of the resistor is quite
cal for optimum results, especially as the im-
jance of the feeder decreases. For example, with
00-ohm line (No. 12 wire spacec¢ 6 inches), a
1e of about 650 ohms seems best although oper-
ionally 2
tisfactory. ‘When using 300-ohm twin-lead, the
timum resistance is 390 ohms, which results in a
tremendous gain, approximately 30 db, over a 300-
'hm resistor, although any value frem 375 to 400
ims gives -excellent operational results. With 450-
m line, 2 500-ohm terminating resistor will be
satisfactory. With lines of lower impedance includ-
ing coaxial cable, reports indicate hat for opti-
um - results the \ralue .of the resistor is critical
thm about 5 ohms, although the author has used
ily” open lines. and twin-lead in his work.

The }?HOTOCON SALES (417 N. Foo't.hlll Blvd., Pasa-
ena 8, Calif.) have advised us that they. have the
following available from stock, as this is being written.
'3004:-hm G.E. globar resistor (200-watt rating)

new at $1.00 each.

cQ

s advantage is offset to some extent by the

600-ohm resistor appears to be entirely .

new at $1.50 each, .
600—011::1 GE zlobat' resistor (100-watt rating)

Ffmz. ' W
O LOW PASS 0_'—"'—;5 $555
§ o Furer | :

Fig. 1. The T2FD may be coupled fo the final
with a simple link. The use of a low-pass filter
to prevent TVl is recommended. -

Question: Is the antenna equally good on receiving_” 2

and transmitting?
Answer: Deﬁmtely, provided the optimum resis-
tance value is established and used. Rush Drake,

W4ESK, reported that during the 1951 CQ DX -
Contest he “couldn’t hear 'em on 80” with a has- =~

tily erected T2FD, but he had made no effort to
establish an optimum wvalue for the terminating
resistor, and used the antenna only a few hours.
(It's interesting to note that he won the contest!)

«B4 mh «B84 mh
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Fg 2. This simple filter, when inserted as shown
in Figure 1, has worked very well with 6COo'|1m
lines.

Question: How is the transmission line coup!ed to
the final amplifier?

“Answer: If a non-inductive resisior is used, 2
simple link (Fig. 1) is all that is required. Remem-
ber that you must couple at your line impedance,
otherwise your antenna will not load properly.
For a 600-ohm line; a 3-turn link should be used
for 20 meters and a 6-turn link will be a good
match at 40 and 80. The B & W plug-in links
are perfect in this application.

- Question: How about TVI?

Answer: That's a good question! The usual
precautions regarding parasitics, shielding, feedback.

into the a-c line, etc. should be taken, A low-pass

filter in the line is best for all-band operation. If
you operate on one band the half-wave “Harmoni-
ker” type is better, but if you are on only one-
band, why worry about- the T2FD? Figure 2

@

shows a simple low-pass filter satisfactory for 300- - °

to 600-ohm lines. Low-pass filters are available. .-

commercially for all line impedances.

Question: Should the two antenna wires be sldee
by-side or one over the other?

Answer: This is iminaterial, although it usually

Construction MNotes’

is easier ‘o erect them side- by-side, in the same A
plane as the surface of the earth. '

Now for some helpful hints. The best connectors s

for the round end terminals o‘i a resistor a.pproxl—
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SOLDERED

NON-INOUCTIVE RESISTOR
SOLOERED

Fig. 3. A very easy method of mounting the
terminating resistor is shown above. Note that
two egg type insulators are ied together with
a short length of heavy cord. This cord runs -
.down the hollow center of the terminating re-
sistor, The radiating wires are attached to the
insulators and short jumpers brought over to
) _the resistor terminals.

mating one inch in diameter are ordinary hose
couplings, available in any hardware store for a
- dime. They won’t rust and no soldering to the
resistor is necessary, although the antenna should
 be soldered to the connectors. ;

© No strain should be placed on the resistor. If
it is hollow, and it usually is, a stout cord, similar
to a venetian blind cord can be passed through it
and a strain insulator used at each end, as shown
in Fig. 3. Use spreaders at each end of a heavy
resistor. A 34-inch diameter wood dowel is fine.
Wipe them with oil efore installing. A threaded
Fs-inch diameter brass rod is ideal for the high
end and it serves both as a spreader and connector
for the two antenna legs. At the low end it is
usually easier to attach insulators to a short pole

i
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NN TR T T TS NSNS
Fig. 4. This drawing represents the antenna that
appears on the opening page of this article.
Although it was cut for the 40-meter band it
has been used on .80 metfers with only a smali

or building. (far enough apart to give the proper
separation) and solder a connecting wire: between:
the two antenna legs. : . ¥

Further experimenting indicates that formulas
for length and spacing previously published for
the lowest frequency to be used remain the best..

However, with negligible operational loss an an- Zl-
tenna cut for 40 meters will, for' example, load |

perfectly on 80. Figure 4 shows the installation

 the author has used for some time on 20, 40 and 80

with excellent results. On 40, the band for which-

the antenna is cut, the T2FD is definitely superior |

to a “center-fed Zepp” for DX. Reports average.
two S-figures higher from Europe, South Africa

» and Australia even though the loading to the final

amplifier is slightly less than with the tuned-feeder
current-fed antenna used as a “standard.”

There is a “mental hazard” with the T2FD tkat .

is hard to overcome. Upon seeing an antenna with.
one end only six feet from the ground (in contrast
to the ‘usual “higher the better” skywire), one
experiences a natural reaction to the effect that
“It won’t get out” Den't be fooled. The T2FD

‘will hold its own with other omni-directional an-

tennas and normally out performs any of them
when properly loaded.
This may be a good place to mention that the

long-haired gents still cast a jaundiced eye at the’

“squashed rhombic.” Admittedly it is theoretically
inferior but it may be time to overhaul some .of
our theory! The U. S. Air Force finds it accept-
able at Pacific Bases; the British RAF are well
satisfied; our Navy uses it at certain locations;
Japanese domestic communications on Kyushu use
it exclusively, and some 200 Hams have taken the
trouble to express to the author the excellent
results they have obtained. It's mot a “cure all”
but if you want a simple unostentatious skywire,
which requires little space, that will put out in
commendable fashion on 3 or 4 ham bands and.
is omni-directional, you can’t do better than put
up a T2FD some Sunday afternoon.

-3
G?’C"ya/?n

"No, look here, dear. Here we are in the US.A.
We must beam further to the south hit the YKs




Every once in owhile an antenna comes along
that could be put fo good use by the average
amateur. The Terminated Folded Dipole (also
bnown as the T2ZFD) is just such an antenna.
Unfortunately, it has not been given its due
publicity. This article is designed to clarify some
of the points on the comstruction, as well as,
report upon experimenial results. —Editor.
; ;

WITIAL EXPERIMENTS with a terminated tilted

folded dipole antenna were described by the

author some two years zgo.l This antenna has

amnidirectional characteristics and a 5 or 6 to 1

frequency ratio which means that one “untuned”

_ antenna is all that is required for operation on

.from three to five amateur bands.

The antenna has a definite applioation in connec-

tion with emergency conunumcatlons in the lower

frequency bands.

1. One antenna is all that needs to bc erected
for operation on several bands.

2. Only one elevated point (pole, tree or
house gable) is required

3. Less space along the grouhd is needed for
any given frequency as the flattop portion
is shorter than the ugual one-half wave-
length. '

" Basically, the antenna is the hypotenuse of a

right angle triangle, one leg of which is along the

. ground, as shown in Fig. I. The spacing between

‘the folded dipole wires, in feet is equal to 3,000

*Capt,, USN, 309 Windsor St Silver Spring, Ma.

300 to 600
¥ feeder =
apE;ux.

Erect so that the angle of filt is from 20 to 40 degrees
for omnidirectional operation.

_Pé}jfbfm_ance of the o
Terminated Folded Dlpole

G. L. COUNTRYMAN, W3HH*

Figure 1
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REDUENCY 3085 KC. 3 KW TRANSMITTER, NAVY TDHJ
{SOLID ~FIELD STRENGTH USING TFD.  HIGH POINT (20
DOTTED-FIELD STRENGTH USING MARCONI.

MEASUREMENTS MADE AT LONG BEACH, CALIF.
SUBMITTED BY CDR. J. 5.HATCHER JR., WGOEO.
ELECTRONICS OFFICER.

Figure 2

divided by the freguency in kilocycles, and the re-
sult multiplied by 3.28." The length of each leg in
feet (from either end to the center insulator or
resistor) is equal to 50,000 divided by the fre-
quency in kilocycles, and the result multiplied by
3.28. The terminating resistor should have a watt-
age rating equal to 35% of the power input to the
final stage, and should have a resistance equal to

‘the impedance of the two wu-e feeder syste.m—-—_

usually 600 ohms.

The formulas given are for the lowest frequency
on which operation is desired. Applying these
formulas, an antenna that will work well on the
10, 11, 15, 20 and 40 meter bands may have an
overall length of forty-seven feet, with the two
wires spaced about 17 inches.

During the past few months the response has
indicated that there is considerable interest in, and
several applications successiul of the T2ZFD an-
tenna. Some criticism from the theoretical gentle-

men who dismiss the practicability with the state- .

ment; “It won't work,” has also been received.
As far as the author is concerned, work on the
antenna has progressed spasmodmally due to the

( Continued on pag: 52) 5




RADIG Surplus Buys
R - 500 KC CRYSTALS

500 KC Crystals in FT 241-A holders
with 34" pin spe. .

oxx LnareD 51 9m5h

QUANTITY
AVAILAELE

TUNER FROM

NAVY “BN"
EQUIPMENT

Simply modified loto 2-meter conver-
ter for car or communications recelver.
Uses 1—6J6, 1—6SH7, 1—9006,
1—G6J5 (Not Furnished).

Slug is tuned from 157 to 187
diagram for BN equipment.

BC - 605 INTERPHONE AMPLIFIER

Ideal for inter-com system In home; office to
office, alreraft, boats, etc. Comes complete
with tubes, case, and dlagram. Easlly con-
verted. (See Page 140, April Isstue RADIO
& TELEVISION NEWS.)

BRAND NEW IN ORIGINAL CARTONS
Special Close-out Price,

dath .....scc0esvessssns %a qs

BLACK LIGHT KITS .

ULTRA-VIOLET
FLUORESCENCE

NOW . . . bulld your own
black light equipment at a new
low cost with these easy-to-
+ assemble components. Xit con-
talns: Ultra-violet tube, brackets,

110 V AC operation ballast, starter, wire, plug and
(long wave) diagrams.
4-Watt Kit—I(534" tube). . « .« c:ccvvascannen 3.00 ppd.
8-Watt Kit—{ 127 tube). .. cceovrvevararan .00 ppa.
. s s — ———— ————— f—— —
TYPE RL-9

interphone Amplifier
Easily converted to high Sdelity
phone amplifier or . speech amp.
Comes complete with tubes. Operates
on 24 volt DC. Used, but in good
condition. Less , dynamotor.

52,05 Qoo

METERS, AIRCRAFT
1-Milliampere, zero center FB for fleld

strength meters, grid dip or tuning meters.
BRAND NEW.

Postpaid ..... 5 «.‘ -95

ALL EQUIPMENT F.0.B. PASADENA UNLESS OTHER-
WISE SPECIFIED, PLEASE ENCLOSE FULL AMOUNT
WITH ORDER 5

BOX 356-NQ, East Pasadena Station, Pasadena 8, Cant.

A
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activities on one particular band, or the like. Take
it from one who knows— that is not the case. -

Most columnists will gladly print any news that

is sent in. We all have our favorite bands, and

generally we are best acquainted with what goes on

close to home. So when the time comes to fill in -

those 12 blank sheets of paper, what could be more
natural than to ad lib about the things we know
best? If there is not enough appearing in print
about activities in your section of the country or
about your favorite phase of the hobby you can do
more about it than anyone else. Just drop a line
to the Editor! Make it a habit to send in a little
news each month—send it in time to meet his
deadline—usually around the 20th. We'll all enjoy
reading about your experiences.

So that's it for now. Hope that we can continue
the many friendships which we made while we were
on this job. We'll see you on the air and when-
ever possible, in person. Good luck, Bill! 73.

Brownie, W2PAU

FOLDED DIPOLE
(from page 28)

pressure of other duties, although additional tests
continue to indicate that the formulae for length
znd spacing are accurate. Elsewhere, experimenters
have reported advantages to be gained by spacing

according to formula at the antenna ends, and

doubling that spacing at the center. The author
has found that this apparent advantage is realized

COURSE FOR PASSING FCC
COMPLETE HOME-STUDY
AMATEUR RADIO EXAMINATION

L LOwW cCosT .
PERSONAL COACHING

MONEY-BACK GUARANTEE

Write for Details

FEDERAL ELECTRONICS INSTITUTE
34 E. Putnam Ave., (Dept. G) Greenwich, Conn.

Comparative Signal Strength at 3 Receldving Locations
Transmitting Antensa - Hitoyoshl

1/2 wave doublet WIHH Antenna - 9U° wit angle

m Kagoshima | Miyazaki | Ota Kagoshima | Miyazaid | OMa
0800 - - - -
o000 4 2 2 4 2 3
1000 H 1 2 4 2 3,
1100 2 1 1 - 2
1200 3 1 2 -
1300 1 1 2 = -
1400 H 1 3 1 H
1500 3 1 - - - -
1600 3 2 2 3 H 3
1700 2 1 3 2 2
1800 3 1 3 3 3 -
1500 2 3 1 - -

Reception at Kagoshima and Miyazaki was oa 253Q kes.

?"uﬂuﬁ":m-xmmmﬁ QEM, QRN or cther reasons.

Fractions s signal strength have beea reduced to aearost whols number.
m ‘,.'O.lu (reve)

Hitoyoshi (Trans)
——ldlyuzalil (revr)

Eagoshima treve)”

TABLE | o




—ATTENTION
MOBILE HAMS
COMPLETE MOBILE PACKAGE — NOTHING
ELSE TO BUY. OUTSTANDING MOBILE SIG-
NALS USE MOTOROLA EQUIPMENT —
BACKED BY YEARS OF COMMUNICATION
EQUIPMENT EXPERIENCE—WORLD'S LARG-

EST PRODUCER OF 2-WAY MOBILE EQU]P-
MENT,

A moblle transmitter with
a double feature FM or AM

fiip of the switch, the
MOTDROLA FMT-30-DMS

27-30 MC...5130.00

with any converter having
1440-3000 KC.$60.00
New Gon-set Tri-Bamd
Spread Converter $47.60

2-30 famous Gon-gel con-

P-T253 spring base Teal—  yerter complete to connecl
mount antenns, $24,75 o the P-60-18 or 18-ARS
rexelver ..... $44.715
T O -69-13 or .
‘i’ls?ms ’fe’;i?,f?m spe-  P-827-E TFire wall loud
cial noise limiter for use speaker . ...... ¥

The above comes complete with all necessary
accessories and mounting herdware. Ovder direct
or through the Motorola National Service Or-
ganization member in your area.

MOTE: This Receiver and Transmitter Is equipment which
has been. returned from the field, modified anu rebuilt for -
Amateur Service.

For further information write to:

MOTOROLA INC.

Amateur Sales Dept. CQ Nov.
1327 W. Washingfon Blvd., Chicago 7, Il
Attention: Harry Harrison W9LLX

Performance Review

oaly because a center spacer is nceded’ 1hat--w11
keep the wires fixed in their relative pos;txon 5
definitely appears that a center spacer is a goo
idea, but the dimension should keep the two an
tenna wires parallel throughout their entire lengfh

The only modification tc the original datai5:
that further experiments indicate the angle of tilt-
is not critical. Any tilt angle from about 20 de
grees to about 40 degrees will radiate with omni- *
directional characteristics. This greatly 1ncreabes
the ﬂembthty of the system.

Leo Carreras, 'W3EC, reports that one antenna]
has been used on the Model TCC transmitter a:
NDM for over a year on all. frequencies with re-.
sults superior to individ~al antennas on the various.-;
bands. The other antennas have since been removed.
The Model TCC is a Navy 1 KW transmitter of
modern design, with a frequency range from 2,000".
to 18,000 ke.

Captam H. 0. Crisp (RAF), now ret:red re- .4
ports highly satisfactory results and suggested a's
wide center spacing. He also reports excellent re-
sults on receiving—considerebly greater than could
be accounted for by the antenna and transmission -3
liae presentng a better input match to the receiver 1

" Telephone—Taylor 9-2200, Ext. 16}

HALLICRAFTERS SX71-576

Write for liberal trade-in aﬂer.

Volt-Ohm-Milliameter 0-1 Ma, 4
Tan Type. Diagram Included. Malm
1000 ohm per ¥olt unit

- SPECIAL

FILAMENT
TRANS.

" For. 866's

216V at 10 Amps..
1EV Ins. ... 1.50

ATRONIC CORP., DEPT. C- 11
1253 Loycla Ave.,, Chicago 26, 11

BC 348 REPLACEMENT PARTS

FOR MODELS C. E, ¥, K, L, M, P, R.
Al front end coils, RF, Deot. and Ose:, 1st, 2nd, 3rd, 4th
I.F. Trans.,, C.W. Osc., and Xtal Tilters, 4 Gang Condensers,
Engraved Front Pancls. ete,

Write for complete 'listing

ELECTRONICRAFT, INC.

27 MILBURN ST., BROMXVILLE 8, M. Y.

EASY TO LEARN

It is casy and pleasant to learn or Increase
speeti the modern way—with an [Instructo-
orann Code Teacher. Excellent for th: begin-

or advanced student. A quick, practical
ana dependable mothod.  Available tapes from
beginner's alphabet to typical messages on all
sudjeets. Speed range 5 to 40 WPM. Always
resdy, no QRM, beats having someone send to §
you.

ENDORSED BY THOUSANDS!
The Instructograph Code Teacher literally
takes the place of an operator-instructor and
enables anyone to learn and master code without
further assistance. Thousands of successful
operators have ‘‘acquired the code” with the
mstrnetognnh s:mem Write today for full particulars and comn-
venient rental plans,

INSTRUCTOGRAPH COMPANY}

ILL,

? De ‘'C, 4701 SHERIDAN ROAD, CHICAGO 40,

Field Intensity in db ab Varkus mrﬁcnm Angles
Tilt Angle of Astensa

Horlkzontal Angle
In Degroos 448 38° 30° 2
[ 1225 120 120 195
10 1215 12 2L 1205 120
a0 1.6 1215 121.5 12L5 120.5
N 120.5 1215 1215 1215 1208
0 1205 1205 120.5 218 120,06 3
0 - 121.5 120.5 1215 120.5 1208
80 121 121.8 120.5 1205 1 120.8
0 120.5 1205 120.5 120.5 120.5
@ 15,5 11,5 18,5 18,5 116.5 :
0 18,5 185 110.5 19.5 17

The horizental angle is taken Mha:lvn to plane of antenna. Under the same condl-
:itw mmummwaa conventional Zopp Antonna was 115.5 at all horlzont- |

TABLE I

than a comparative single wire and “earth”. He
used an RCA ARE8D in the receiving tests.
Commander H. E. Thomes, USN, W3AIU has
reported that four of these antennas were erected
at the Naval Station, Long Beach, California. Each
T2FD was connected to a separate trau_smltter
They were used over the entire frequency range of
the antenna with excellent results. The antennas
were erected along thé sides of a square with the
building housing the transmitters in the center of
the square. Poles were erected at each corner and
each antenpa ran from the top of one pole to a
point near the bottom of thz pole at the adjoning
corner. Figure 2 shows field strmgth measurements.
made at this station comparing the T2FD and the o
Marconi antenna formerly .lsed




"Some of the most interesting observational ma-
“*erial was from Mr. Yasuhiro Itahashi. Mr. Ita-
*‘Fashi.is a Radio Engineer for the Kyushu Electric
 Communication’ Bureau (Japan). After extensive
" “tests Mr. [tahashi has recommended that the TZFD

antenna be used for all coastal, emergency and |

“ domestic radio transmitting stations on Kyushu
Island. His permission has been received to publish

" the results of some of .their field strength checks
and propagation tests.

- Briefly their experiments indicated that the tilted|

- folded digole was superior to the “Zepp” and .one-
half wave doublet types previously employed. Wide
“band characteristics were observed and the T2FD
i resulted i1 a 4 to 8 db increase in the signal at
- their various receiving focations. Tzbles I and II
‘. are self explanatory and should be of interest to
- .antenna minded experimenters. Table I shows that
" .réception from the tilted folded dipole gave an
- equal or louder signal at three widely separated lo-
cations, as compared to conventional dipoles. Table
“IT shows the actual field intensity in db at five
different tilt angles over a 90 degree horizontal

o pattern. The field strength from the same trans-|

mitter using a horizontal ‘“Zepp” antenna .was

-2 115.5 db at all points. The distance from the field
* strength meter to the antenna was adout two miles.
The author has had excellent practical results
with the antenna. One big advantage to many hams
whbo are not fortunate enough to live in an area
“permitting an “antenna farm” is that only one

clevated point is required. Only 80 feet along the |,

_" ground is required for operation on 75 and 80

meters, and only about 45 feet is required for a
40 meter T2FD. The 80 meter antenna will function
equally well on 40 and 20, while the 40 meter job
will give excellent results down te and including
the ten meter band.

’

PRIVATE LIFE -
) (from page 6)

This exclusive Sprague capacitor
design is curing TVI problems
all over the country. Unlike ordi-
nary capacitors, it is an effective
v-h-f filter and bypass unit...
ideal for eliminating harmonics
in transmitter circuits and for
filtering interference on a-c
mains and on control circuits.
Developed in cooperation with
ARRL HQ. See QST for Feb.
and Oct. 1949 and CQ for Sept.
1949 for details on how these
capacitors solve tough amateur
TV interference problems.

Write for bulletin 432 or see your

exchanging their club bulletin for a CQ subscrip-
tion. Such exchanges will be established on a year
to vear basis. The only provision in working out
such an exchange is that the Amateur Club print
not less than four issues of its bulletin or news-
letter ner year. :

Staff Changes . /

By the. time you have read this far, you will
have probably noted that two changes in the per-
sonnel on the CQ masthead have been made. After
capably holding down the job of VHF-UHF De-

T

e , Sprague jobber today. "
. Free Subscriptions to Amateur R?:dio ‘Clubs :
The policy of exchanging subsciiptions of CQ Catalag . Working . Size

: ), e x E o g s Vol! D L= L th

for Amateur Club Newsletters, etc. is being re- Hiaber Thee i
established. Editors and/or secretaries of Amateur 48P9* | . 250 a-c gllé

_+ Clubs are invited to_contact the Editor of CQ on 46P8 ’ ggg ::g 18

1000 d-¢
1000 d-¢
2500 d-c
2500 d-c
5000 d-c

* *Recommended for power lines, filaments,

and control circuits up to 20 amps line
curreat, Often more effective than a
choke-capacitor filter. Has female screw
terminals. .

+Circulating current to ground at 14 and
28 mec should not exceed 2 amps for
47P15 and 47P16, 3 amps for 47P13
and 47P14, 4 amps for 47P12, :

nartment Editer for two vears, E. M.. Brown.
W2PAU. has stepped upstairs to become Technical
Editor. Althouzh a VHF man at heart, the responsi-
-+ bilities of the Technical Editorship are more in
- "-keeping ‘with Brownie’s diversified knowledge of
the, radio game.

85 Marshall Street
MASSACHUSETTS




