Modifications to a
popular mobile antenna
- for multiband operation

Nine-resonator antenna with seven resonators in place
(right). Those for 10, 15, 20, 40, and 80 meters are point-
ing upward. The two horizontal elements are for the
new WARC 10-18 MHz bands. Below, complete assem-
bly of the three-band antenna.

i | g
refinements to a
mobile high-frequency antenna

he asked me to change frequency, as we needed to
make contact only on 10 to complete a five-band
exchange. This band change required stopping the

Ten months to retirement! During the countdown,
all my free time was devoted to getting a mobile CW
station working in my car. No way would | go on an
extended trip without ham radio. An FT 101-B would
be my transceiver, and for the radiator | chose the
Hustler mobile antenna. | had been going to roll my
own, but time was running out.

At first | purchased only the 40-meter resonator
with the antenna and mount. This gave me a chance
to run some tests and determine the capabilities of
such a short antenna mounted on the bumper of the
car. Fig. 1 shows the original installation. The results
amazed me! In a few days | worked WAC on 7 MHz
from the highways in eastern Pennsylvania. This
mobile operating opened up a new dimension for me.
| then purchased the four other resonators, tuned
them up, and off we went on a two-week trip to
Florida. | had more fun working mobile than sight-
seeing.

During a memorable QSO on 21 MHz, the DX sta-
tion informed me that 28 MHz was wide open, and
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fig. 1. Author’s original mobile installation showing
bumper-mounted Hustler antenna. Quick disconnect
allows easy insertion of test equipment.

By Frederick Hauff, W3NZ, 437 South Lewis
Road, Royersford, Pennsylvania 19468



Universal C-clamp mount for the nine-resonator mobile
antenna. (The male half of a quick disconnect points
up.) Small aluminum pads 1/8-inch (3-mm) thick are in-
stalled on each side of railing. Screws in C clamp are
for connecting radials.

car, unscrewing the 15-meter resonator, and putting
the 10-meter resonator in place. It's not much of an
operation, but it was raining. Full of true ham spirit, |
made the band change. The contact was completed
on 10 meters, which gave me great satisfaction.

This one band change convinced me that all was
not ideal with the original setup. Some changes
would have to be made if | were to come up with a
mobile multiband antenna. This could be a nifty
retirement project. | had a feeling that several
resonators could be connected together at the bot-
tom end. Here's how | did it.

three-band design

Fig. 2 shows a small bracket that holds three reso-
nators at the same time and reduces their mutual
inductive coupling. The 15/10/20 meter resonators
were assembled as shown. A Jones Micromatch
(SWR bridge) was installed into the feed line. Only a
slight adjustment was needed to bring the SWR on
the three bands to 1.1 or better. Table 1 shows the

table 1. Lengths of elements for the three high-frequen-
cy bands measured from element end to locking nut.

amateur band (MHz)
28 21 14

single resonator at 7-5/16 (186) 8 (203) 14 (356)
end of antenna,
inches (mm)

three resonators 6-1/2(165) 7-5/8(194) 13(330)
mounted for

three-band

operation,

inches (mm)

length of the tuning stubs measured from the very
end to the end of the locking nut.

| made field-strength measurements on 28 MHz
with all three resonators in place, then with only the
28-MHz resonator in place. | detected no change in
field strength. But then a friend asked, “What are
you going to do about 40 and 80, and what about the
new WARC bands?"’

nine-resonator design

After a few days in my workshop | came up with a
new creation. Fig. 3 shows the details of a new,
lightweight, low-profile adapter that will accept a
total of nine resonators. It was made up by using
only a small bench lathe and a drill press.

Fig. 4 shows the arrangement of the resonators,
including the change in length of the tuning stub. |
omitted the 80-meter setup since | could purchase
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fig. 2. Three-band mobile antenna showing adapter
bracket to hold three resonators to the antenna rod
(whip) of fig. 1.
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fig. 3. Mechanical details for constructing a nine-
resonator adapter.

only the resonator for the 75-meter phone band and
had to improvise to work on the low end of 80 meters
to bring the resonator to frequency. | also installed a
disk 4 inches {10 cm) in diameter above the 80-meter
loading coil to improve the SWR and also to reduce
the length of the tuning stub. The SWR for all five
bands is better than 1.15:1.

There is no guarantee that the resonators for the
new bands will perform in conjunction with the
present-band resonators. There might be too much
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3. 85MHz ON 3-1/2"(39¢cm)
EXTENSION

AMATEUR BAND
(MHz)
28 21 14 7
SINGLE RESONATOR, 7-5/716 8 4 23-1/2
INCHES (mm) (186) (203) {356} (597}
FIVE RESONATORS 6-1/2 7-1/2 12-3/4 20-5/8
ON ADAPTER, INCHES (mm} (165) (190) (324) (324)

fig. 4. Arrangement of the different resonators. Table
shows lengths of the elements when using a single
resonator and when using the resonators and the
adapter.

interaction between some of the loading coils. At
one time, | installed two 40-meter resonators. |
wanted one tuned to 7025 kHz and the other to 7225
kHz. However, | never was able to accomplish this.

160-meter mobile antenna

it was impossible for me to purchase a resonator
for the 160-meter band. | either had to make one
myself or just forget about 160-meter operation from
the car. | not only wanted to work 160, but was also
curious to see what could be done on that band while
rolling along. Fig. 5 shows the details of my 160-
meter loading coil. Many experts will have misgivings
about using PVC tubing. Since | had nothing else, |
tried it, and it has been working just great with the FT
101-B; no breakdowns!

An old telescoping automobile antenna serves as
tuning stub, with an aluminum disk 7 inches (18 cm)
in diameter between the tuning stub and loading coil.

The adjustment on 160 meters must be precise:
usable bandwidth is only 6 kHz. For 1805 kHz, my
tuning stub is adjusted to a length of 44-1/8 inches
{112 cm) from the coil to the end of the stub.

notes on the directivity
of the antenna

While in Florida, | had biweekly schedules with
N3WW (distance 1,000 miles). | always had the rear
of the car facing toward Pennsylvania. (The antenna
is mounted on the rear bumper). We always managed
our CW contacts, but at times copy was marginal.
One morning a side road was blocked off and | had to
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fig. 6. Plot of standing-wave ratio as a function of off-
resonance frequency for three bands. Plot for the 160-
meter antenna was made separately. Not bad consider-
ing the mechanical constraints involved.

make a U turn. | was amazed! The signal from
N3WW went from S5 to 20 dB over S9. N3WW
started to ask questions about the tremendous in-

crease in signal strength. | made a few more circles -t

YVlth th? car. The results were always the same:'ma?(- The 160-meter loading coil with 7-inch (18-cm) diameter
imum signal when the front of the car was facing in disk. Tuning stub at top of disk is used to reduce the
the direction | was working. total height of the antenna to 10 feet (3 meters).
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HAL’S SUMMER SALE
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HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz)

2304 MODEL #2 KIT (Withpreamp) . . .. ..ovvevvnoennionnennneneen $59.95
2304 MODEL #3 KIT (with High Gainpreamp)...............ooouen $69.95
ALL ABOVE MODELS WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED
DIE CAST HOUSINGS

FACTORY WIRED & TESTED $50 additional
POWER SUPPLY KIT FOR ABOVE $24.95
FACTORY WIRED & TESTED $34.95
COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR
COUNTER COMPLETE. HAL-600A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO
TO 600 MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR HIGH
FREQUENCY; AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE
WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY +.001%, UTILIZES 10-MHz
CRYSTAL 5 PPM COMPLETEKIT $129

HAL-300A 7-DIGIT COUNTER (SIMILAR TO 600A) WITH FREQUENCY RANGE OF 0
300:MH2z COMPLETEKIT $109

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BETTER
AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON DEMAND. FEATURES TWO IN
PUTS' ONE FOR LOW FREQUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY INTER
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY
BEEN MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY #.001%. UTILIZES 10-MHz
CRYSTAL 5 PPM COMPLETEKIT $109

FREE: HAL-79 CLOCK KIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY FRE

QUENCY COUNTER
PRE-SCALERKITS
HAL300PRE . . ... (Pre-drilled G-10 board and all components) . . . .. $14.95
HAL300A/PRE. .. ...... (Same as above but with preamp). ........ $24.95
HALB0OPRE . . ... (Pre-drilled G-10 board and all components) . . . .. $29.95
HALBOOA/PRE. .. ...... (Same as above but with preamp). . ....... $39.95

HAL-1 GHz PRESCALER, vhr & unr INPUT & OUT
PUT, DIVIDES BY 1000. OPERATES ON A SINGLE 5 VOLT SUPPLY
PREBUILT & TESTED $79.95

TOUCH TONE DECODERKIT
HIGHLY STABLE DECODER KIT.COMESWITH2SIDED, PLATED THRU AND SOLDER FLOWED
G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC COMPONENTS. BOARD MEAS
URES 3-1/2x 5-1/2 INCHES. HAS 12 LINES OUT. ONLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM
7206 CHIP. PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN
TWO-TONE ANODIZED ALUMINUM CABINET. MEASURES ONLY 2-3/4” x 3-3/4". COM-
PLETE WITH TOUCH-TONE PAD, BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPO
NENTS TO FINISH THE KIT PRICED AT $29.95

FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND-HELD UNIT, THE PC BOARD
MEASURES ONLY 9/16” x 1-3/4”. THIS PARTIAL KIT WITH PC BOARD, CRYSTAL, CHIP
AND COMPONENTS PRICED AT $14.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WBAVVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, IN QST MAGAZINE
AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD
OF ADDING MEMORY CAPABILITY TO THE WBAVVF ACCUKEYER. WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95

PRE-AMPLIFIER
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH (308
POINTS), 19 dB GAIN FULLY ASSEMBLED AND TESTED $8.95

CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL — $7.95.
OPERATES ON 12-VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC AND
ALARM OPERATION

6-DIGIT CLOCK  12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS, 1 CLOCK CHIP, 6
FND COMM. CATH. READOUTS, 13 TRANS., 3 CAPS, 9 RESISTORS, 5 DIODES. 3 PUSH
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS. DON'T BE FOOLED BY
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT $12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE $6.50 BUT ONLY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE. OPER
ATES ON 12-VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARD. COM
PLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE, PRE-DRILLED PC BOARDS
BOARD SIZE 4" x 3”. COMPLETE WITH SPEAKER AND SWITCHES. IF OPERATED ON DC
THERE IS NOTHING MORE TO BUY.* PRICED AT $16.95
*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM
110-VOLT AC $2.50
SHIPPING INFORMATION — ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS
THAN $20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER
DISTRIBUTOR FOR

HaLTronix

“HAL" LS, P O BOX 1101
HAROLD C. NOWLAND SOUTHGATE, MICH. 48195
WBZXH PHONE (313) 2851782
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Ready to roll with the five-band mobile antenna. (All
resonators tuned to 25 kHz from the low ends of the
bands: 10, 15, 20, 40, and 80 meters.)

We made the same tests on 21 MHz. The results
were more pronounced: from S5 to 30 dB over S9.

The very same evening we met on 7 MHz and ob-
tained similar results. However, the difference in sig-
nal strength was only 2-1/2 S units, and on 80 meters
the difference was 1 S unit.

| ran a few tests with some DX stations (3000 +
miles). The difference in signal strength was not
nearly as spectacular, but a difference was noted.

Every time | now work mobile | feel that | am sitting
inside a good beam antenna. | hope | never get car-
ried away and make a U turn on a freeway.

Can anything be worked mobiling on 160? During
the 160-meter ARRL contest | was on the beach at
Daytona Beach, Florida. In 45 minutes | worked 35
stations. Enough said!

Fig. 6 shows SWR versus frequency for three
bands. | had no desire to try the 160-meter antenna in
conjunction with any of the others; it’s big enough
by itself!

No one should have to stay off the air for lack of an
antenna. The photo shows a forged C clamp that can
be used in various places and situations; for example,
on a railing, picnic table, fire escape, rain gutter.
However, an effective ground should be provided.

| wish all of you happy mobiling! At least five
bands are available by the flip of the radio’s band-
switch.

ham radio



