The F.B. Antenna

CAPT. R. R. HAY, USN, W4LW

414 New Hampshire Ave., Norfolk 8, Va.

This Article Brings to Light Some Important Information on the
"Folded-Bent" Type of Antenna for the 80 and 160-Meter Bands.

Extensive use has been made of multi-wire
antennas of the “folded” type. The most com-
mon is the half-wave folded dipole. Although
this antenna is quite simple and effective, its
physical dimensions for the 80 and 160-meter
bands are greater than the average householder
can lay title too—unless it is straight up.

A number of publications!. 2 and articles? 4
have appeared in the literature describing
multi-wire, quarter-wave vertical antennas.
These are also known as folded “unipoles” or
“monopoles.” Generally speaking, a two-wire
antenna is recommended for matching a 150-
ohm line and a three-wire antenna is recom-
mended for matching a 300-ohm line. Since
the quarter-wave antenna is not recognized as

a worthy horizontally mounted radiator the

question falls back to finding a stiitable vertical

1. John D. Kraus, “Antennas,” McGraw-Hill Book Co.,
first edition, articles 14-14, 14-15.

2. W. W. Smith, “Antenna Manual,” Editors & Engi-
neers, Ltd., p. 174.
3. W. van Roberts, “Input Impedance of a Folded Di-

pole,” RCA Review, June 1947, p. 289.

4. James W. Hunt, “Grounded Folded Dipoles,” QST,
April 1949, p. 28.
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Fig. |. Theoretical base resistance of a quarter-
wave antenna as a function of its total length.
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52 OHM COAX

| 72 OHM COAX

300 OHM TWIN-LEAD

| 72 OHM COAX

150 OHM TWIN-LEAD

3

3

3

2 52 OHM COAX
2

2

1 TWO 52 OHM COAX LINES IN PARALLEL
i

| TWO 72 OHM COAX LINES IN PARALLEL

Table |. Suggested antenna and feedline combinations.

I

support—Once again, something that the average .

Ham is hard put to find.
The Bent Antenna

Several years ago, W. C. Babcock? dlscussed |

the effect on antenna radiation resistance when
a vertical antenna is bent into an inverted-L
shape. The graph shown in Fig. I summarizes

(Continued on page 61)

5. W. C. Babeoek, “Mobile Radio Antennas for Railroads,”
Bell Telephone Laboratories Record, May 1949, pp.
172-1765.
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THE FB ANTENNA
(from page 58)

his findings. Briefly, the antenna radiation re-
sistance at the feed point is a function of the
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Table Il. Once the value of radiation resistance
has been determined the remedial step to cor-
rect any mismatch is shown above.

percentage of the total vertical length. When
1009, of the antenna is vertical, the resistance
has a theoretical value of 36 ohms. As the an-
tenna is bent to a horizontal position, the re-
sistance 1s gradually lowered.

Although Babcock’s work was done in the
v.h.f. portion of the spectrum there is every
reason to believe that principles involved may
be applicable to lower frequency antennas. In
fact, it is worthy of consideration that a num-
ber of recent antenna developments were based
upon “models” and experiments in the u.h..
range.®

Matching Techniques

In order to match our more-or-less standard
transmission line impedances to “bent” anten-
na, we should be prepared to take advantage
of the impedance multiplying features of the
multi-wire antennas. For example, a two-wire
folded antenna will give a 4:1 impedance ratio,
while a three-wire folded antenna will provide
a 9:1 impedance ratio. The combination of
both “bending” and “folding” the antenna
should furnish us with a wide range of values
with which we can match the impedance of
many different types of transmission lines. An
antenna employing these features has been
christened the “FB” (folded-bent) antenna.

Various combinations of antenna dimensions
and feedlines are suggested in Table I. It
should be remembered that the theoretical di-
mensions are based upon the assumption of a
perfect ground plane. In practice, the virtual
ground plane may be some distance below the
soil surface. Also, the associated losses in the
ground system may add to the radiation resis-
tance and produce a value higher than the
theoretical value.

(Continued on next page)

6. D. C. Cleckner, “Parasitic Beam Patterns,” CQ, July
1948, p. 2b.

BIGGEST BUY ON MARKET
for 2-METER CONVERTER KIT

For those who want to operate on 2-METERS, here’s
THE BIG BUY YOU'VE WAITED FOR: K & L
2-METER CONVERTER KITS—with or without
Power Supply. These enable you to receive 2 meters
on a conventional Short Wave Receiver., Especially
designed Push-Pull 6J6 R. F. Amplifier into 6J6 Os-
cillator-Mixer. Balanced line input, coaxial output.
All slug tuned adjustments, high quality components.
Output frequency is 21 to 25 MC. Highly stable oseil-
lator. . . . Tests show they operate as effectively as
many more-expensive erystal units.

These quality K & L. 2-METER CONVERTER KITS
have ALL necessary components supplied. The Con-
verter is PRE-WIRED excepting the tuned Cir-
cuits. . . . Small size: Only 5" long—381 wide—8145~
deep. . . . Anyone with even the slightest experience
can complete in a comparatively short time. . . .
COMPLETE SIMPLIFIED INSTRUCTIONS SUP-
PLIED WITH EACH KIT. ... With proper assembly,
WE GUARANTEE satisfactory results.

Can be used for a Mobile 2-Meter Converter into a
Standard Mobile Converter by using Model 1 and a
separate battery for oscillator tube filaments.

6J6 Tubes (each unit requires 2).

$4 .25
net each.
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K & L MODEL 1

K & . MODEL 1 KIT: SQ.BE
Unbelievably low Wt.: only

8 oz

K & L MODEL 2—WITH POWER SUPPLY

K & L. AC MODEL 2 KIT: 314,45
UNUSUAL PRICE —

Same as MODEL 1 but also inecludes Complete Power
Supply with Instruetions. Wt.: Only 24 oz.

K &L RADIO PARTS CO.

PRospect 0553

1406. VENICE BLVYD., LOS ANGELES 6, CALIF.

POSTAGE PREPAID ANY PLACE IN U.S8. Send
check or money order TODAY. No C.0.D.’s. California
orders add 39; sales tax.
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"RADIO AMATEURS”

PROTECT YOUR SHACK AND MOPBILE FROM FIRE

FIRE-KILLER
THE FAMOUS CO, EXTINGUISHER

No Maintenance Expense

No Leakage No Explosion Risk

No Freezing No Poison Gas
FIRE-KILLER Contalns no injurious Chemicals,

Anyone can safely use it
This improved dry chemical compound 1is

No Dangerous Acids

deterlorating and unaffected by climate. When brought
into econtact with fire it develops carbon dioxide gas
that at once smothers the blaze. Carbon dioxide 1s
known to be the fastest and safest fire extinguishing

agent yet discovered,

STOPS FIRE INSTANTLY
FIRE-KILLER has ne complicated mechanism and will
last a lifetime, requiring no attention or Inspection

FIRE-KILLER has been written up in the
nationally famous Babson's Reports of
Sept. 53.

PRICED ONLY $3.00 POSTPAID

FREE test sample of compound on request

FIRE-KILLER MFG. CO. OF PENNA.
Hazleton, Penna.

EASY TO LEARN CODE

Itis easy and pleasant to learn or increase
apeed the modern way — with an Instructo-
raph Code Teacher., Excellent for the
nner or advanced student. A quick,
practical and dependable method. Available
tapes from beginner’s alphabet to typical
messages on all subjects, Speed range 5 to 40
WPM. Always ready, no QRM, beats having
someone send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher liter- ¢
ally takes the place of an operator-instructor

and enables anyone to learn and master code
without further assistance. Thousands of suc-
cessful operators have "‘acquired the code’' with the Instructograph
System. Write today for full particulars and convenient rental plans,

INSTRUCTOGRAPH COMPANY

Dept. C., 4701 SHERIDAN RD., CHICAGO 40, TLL.

g e{edmic Supplies, Inc.

DALE PETTY, W8GDE, Mar.
1320 Madison Avenue

Toledo, Ohio — Phone: FUlton 3361

Authorized distributors for:

Collins, National, Hammarlund, Hallicraft-
ers, Johnson, Petersen, Gonset, B & W,

Stancor, other top lines.

GOTHAM 20 M. 2-E1 BEAM INCLUDES:
1-12 Foot Boom 1* Alum. Tubinx
2.12 Foot Centers, 1* Alum. Tubling
4-12 Fool. Ends 748" Alum. Tubing
1-T mateh, with polystyrene tubing

1-Mounting ecasting

All hardware, fittings, ecastings
Assembles quickly, adjustable over entire band, stacks easily.
only $24.95—sent on approval by express collect to llcensed
Hams Send for data on ©6-10-15 and 20 meter beams.

Gotham Hobby Corp., Dept. C-2, 107 E. 126 S5t., N.Y.

(from page 61)

Any antenna derived from the data in Table
I must be checked for its value of radiation
resistance with an Antennascope™ or Match-
maker.® Once the resonant frequency and ra-
diation resistance are known, appropriate
remedial action may be taken by consulting
Table II. For example, an antenna is intended
to have a resistance of 72 ohms at a frequency
of 3680 kc. Measurements show that the re-
sistance 1s 100 ohms at the resonant frequency
of 3490 kc. The action indicated by Table II
1s to shorten the vertical portion of the antenna
(about 59, would be a good guess) and then
take a new set of measurements. Continue until
the desired values are reached.

The spacing between the elements in an
“FB” antenna does not appear to be critical.
At W4LW a six-inch spacing has been used in
open wire two- and three-wire versions. Probably
the familiar twin-lead could be used as well in
the two-wire configuration.

The principal merit in the “FB” antenna lies
in its convenient dimensions for the 80 and
160-meter bands. It is also somewhat broad-
banded and affords a degree of lightning pro-
tection because of its grounded construction.

7. W. Scherer, “Building and Using the Antennascope,”
CQ, Sept., 1950, p. 13. |

B. W. 1. Orr., “The Matechmaker,” CQ, December 1951,
p. 21,

The ultra-suave station at the QTH of WéGVY,
Paul Giganti, of San Carlos, California. The
body of the cabinet was built of plywood, and
the doors of combed Philippine mahogany, for
about $100.00. Housed within is PP oscillator
(6L6's—CQ, March '53) driving a pair of 807's
in PP final with 6Y6 clamper tube, for input of
135 watts on 40 CW. This decor was necessary
to establish complete rapport with XYL.




