all-metal 2-meter
J-pole antenna

5/8 wave vertical
survives any weather

]

fig. 1. J-pole antenna: for upright mast mounting (left) and
mounting to horizontal boom on tower (right).
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While the J-pole antenna shown in fig. 1is by no
means a new design,' it doesn’t seem to be used
often. Basically it's a 5/8-wave radiator with a
1/4-wave matching section. The matching section is
positioned 1-1/4 inch from and parallel to the 5/8-wave
element.

I've built two of these antennas; one is for mount-
ing to a conventional upright mast, as shown by the
unit on the left in fig. 1; the other is for mounting to
a horizontal boom on a tower. No significant problems
were experienced in either installation.

The advantages of the J-pole design are its omnidi-
rectional radiation pattern, characteristic of vertical
antennas, and its small-diameter installation area. It
lacks the radials common to ground plane antennas,
and does not require driven elements to be cut in order
to tune for best match.

Advantages less readily apparent, but equally im-
portant, are the elimination of the need to insulate the
radiating element from the ground system, making
possible an all-metal unit of rigid construction. With
the whole antenna effectively grounded and installed
atop a tower or mast which is grounded at the base,
there is very little static noise buildup. The additional
gain possible over the quarter wave ground plane be-
cause of the increased length is considered yet another
advantage.

construction

A list of materials is provided in table 1; dimensional
information is shown in fig. 2. The mounting plate is
shown in fig. 3. The extra set of four holes in the plate
allows the J-pole to be mounted in either of two dif-
ferent planes, depending on the location of the final
installation.

The total length of the longest piece of tubing is 57
inches (144.8 cm) from the tip to the mounting plate.
This piece can be made from a 5-foot (152-cm) sec-
tion of lightweight (20 gauge) mast available from
Radio Shack. There is no reason to spend more for
the heavier gauge mast because it doesn’t support
anything other than its own weight. (If you really want
to spend more money on this antenna, put the money
to good use and buy better coax, or stainless steel
assembly hardware, or both.)

By Michael Hood, KD8JB, 849 Dickinson S.E.,
Grand Rapids, Michigan 49507



table 1. List of materials.
quantity item

1 20-gauge galvanized steel TV mast, 5 ft. x 1-1/4in. (152 x 3.18 cm)
length aluminum tubing, 22 x 1/2 x 0.035 inch (56 cm x 1.3
cm x 0.89 mm)

mounting plate, 6 x 4-1/2 x 1/8 inch (15.2 x 11.4 x 0.32 cm)
6-32 x 1 inch stainless steel panhead machine screws

No. 6 star lockwashers*

6-32 stainless steel hex nuts*

1-1/4 inch U-bolts

6-32 x 1/2-inch self-tapping sheet-metal screws" "

1/2-inch diameter clamp (MS21919-DGS)

10-32 x 5/8-inch stainless steel panhead machine screw

No. 10 flat washers

No. 10 star lockwashers

10-32 stainless steel hex nuts

3/8 x 3 inch dowel

tubing caps for element ends (optional)
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*Can be replaced by 6-32 nuts with star washers attached as part of the nut itself

* *One screw is not required if the through-bolt arrangement is used. In this case,
a10-32 x 1-1/2 inch cap screw, two star washers, two plain hexnuts, and one spring
lockwasher will be required to replace the one 6-32 sheet-metal screw and its
associated star washer. The choice is yours.
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fig. 2. J-pole antenna dimensions.

The clamps holding the 5/8 wave section to the
mounting plate are 1 to 1-1/4 inch (3.2 cm) U-bolts
expanded slightly to pass comfortably around the
compressed portion of the mast without distorting the
tubing.

Electrical connection with the mounting plate is ac-
complished by filing or wirebrushing the paint from
the bottom 3 inches (7.6 cm) of the mast where it
comes in contact with the mounting plate. A second
electrical connection is made by passing a self-tapping
sheet-metal screw (6-32 or larger preferred) through
the mounting plate and into the mast section as shown
in fig. 4.

The quarter wave matching section is made from
any gauge aluminum tubing of 1/2inch (1.3 cm) O.D.
In this case, 0.035 inch (0.89 mm) or so wall thickness
was used; again, there’s no need to buy heavier
tubing because no weight is supported. A total of 19
inches (48.26 cm) must project above the mounting
plate (see fig. 2), making the total length 22 inches
(55.88 cm) for this portion of the assembly.

Electrical connection with the mounting plate is
made by removing any oxidation from the tubing
before bolting it to the mounting plate. Insert a piece

of 3/8-inch (0.95 cm) wooden dowel into the end of
the tubing until it's flush with the bottom edge; then
bolt the matching section to the mounting plate with
6-32 x 1inch machine screws, star lockwashers, and
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fig. 4. Assembly showing coaxial cable connections.
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hexnuts (see fig. 5). Inserting the dowel permits the
6-32 hardware to be tightened without unduly dis-
torting the tubing, which would allow hairline cracks
to form and cause premature element failure.

The clamp used to attach the coax center conductor
(fig. 4) is an aircraft-type Adel clamp with the rubber
sleeve removed. This clamp was originally intended
for 5/16-inch (0.79 cm) tubing, but with the rubber
removed and the clamp installed as shown, a tight fit
is maintained around the matching section. Any such
device can be used as long as a good mechanical con-
nection is maintained.

As shown in fig. 4, the shield of the cable is at-
tached to the larger diameter element at a point 1-1/2

“inches (3.8 cm) away from the mounting plate. Two
different methods of attaching the shield to the
5/8-wave section were used; both are satisfactory,
though | feel more confident about the No. 10
through-bolt in the 5/8ths section than | do about the
No. 6 sheet-metal screw and lockwasher. This is a
matter of personal preference. A No. 14 AWG terminal
lug was used to terminate the shield as shown, but
both lug ends were replaced with a solderable lug and
then silver soldered on the completed installation.

If a certain amount of hardware “overkill” seems
apparent in this project, it's because in the case of
antennas, too much is usually better than too little,
particularly where weather conditions are severe. It's
a good idea to invest in stainless steel hardware and
to protect the mounting plate assembly with a poly-
urethane coating or spray varnish, following the direc-
tions and precautions on the spray can. Do this after
tuning the matching section.

tuning

To tune the matching section, start at a point about
2 inches (5 cm) from the mounting plate and apply RF
at the frequency most likely to be used, for example,
146.52 MHz. Note the SWR at that frequency and ad-
just the clamp, sliding it as necessary to produce mini-
mum SWR. The antennas in the photographs tuned
at approximately 2-1/2 to 4 inches (6.4 to 10 cm) from
the mounting plate. They did not tune to identical
points on the respective matching sections. In both
cases, the antennas tuned to an indicated SWR of
1.2:1 at 146.52 MHz. If you've worked with antennas
before, you probably know that any SWR reading de-
pends on so many factors that tuning for minimum
SWR is, more often than not, sufficient for most
purposes.

installation

Figure 6 shows the antenna mounted to a horizon-
tal boom off the side of a mast. Convention dictates
that the antenna point upward when installed, but
there is no reason that it cannot be pointed downward.
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If high winds are a problem, or if the clamps used to
attach the assembly to the boom are not of the grip-
per variety, pointing the antenna downward can help
maintain its vertical position. As long as the antenna
is mounted one or more wavelengths away from any
large reflective or RF absorbent surface, fear of upside-
down mounting is completely unfounded.
Conventional mounting to a vertical mast is accom-

”\ ANTENNA MATCHING &
A .~ SECTION(REF) (Tx \2)7~10-32 HEXNUT
C Y
e \Q) ™ sprING
10-32 HE. 6} \k\ LOCKWASHER

'3 > S\ 22 AWG TERMINAL

J 7N ;’\{B}Q )> A

| COAX CENTER
- CONDUCTOR
172" CLAMP— Y EXTERNAL (RG-36C/0)
S\ STAR
S LOCKWASHERS

10732 x 5/8" (Q ~—FLAT WASHER
MACHINE SCREW ~  (MAY NOT BE REQUIRED)

fig. 5. Half-inch clamp and hardware assembly sequence.

fig. 6. Horizontal mounting on a windmill tower.



9 MHz CRYSTAL FILTERS

Appli- Band-
cation width Poles
SSB 2.4 kHz
SSB 2.4 kHz
2.4 kHz
24 kHz
2.4 kHz

@@,

NOXHEODODODO®

IF noise 15 kHz

10.7 MHz CRYSTAL FILTERS

XF107-A kHz
XF107-B 15  kHz
XF107-C 30 kHz
XF107-D 36 kHz
XF107-E Pix/Data 40 kHz
XM107-SO4 FM 14 kHz

Export Inquiries Invited. Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on ?ther VHF or UHF bands.

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMk1691-137 $249.95
1296 MHz GaAsFET MMk 1296-144G 149.95
432/435 MMc432-28(S) 74.95
439-ATV MMc439-Ch x 84.95
220 MHz MMc220-28 69.95
144 MHz MMc144-28 54.95
Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF's available

LINEAR TRANSVERTERS

1296 MHz 1.3Woutput,2Min MMt1296-144-G $339.95
432/435 10 W output, 10M in MM1432-28(S) 259.95
144 MHz 10 W output, 10M in MMt144-28 169.95
Other bands & IFs available.

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UT1296BL

432/435 100 W output MML432-100
50 W output MML432-50-S
30 W output MML432-30-LS

144 MHz 100 W output MML144-100-LS
50 W output MML144-50-S
30 W output MML 144-30-LS
25 W output MML144-25

All models include VOX T/R switching.

“L"" models 1 or 3W drive, others 10W drive.

Shipping: FOB Concord, Mass.

ANTENNAS

420-450 MHz MULTIBEAMS
48 Element 70/MBM48 15.7 dBd
88 Element 70/MBM88 18.5 dBd

144-148 MHz J-SLOTS

8 over 8 Hor. pol D8/2M 12.3 dBd
8 by 8 Vert. pol D8/2M-vert 12.3 dBd
10 + 10 Twist  10XY/2M  11.3 dBd

UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi
1650-1750 MHz 29 loops 1691-LY 20 dBi
Order Loop-Yagi connector extra:

Send 406 (2 stamps) for full details of all your VHF & UHF equip-
ment and KVG crystal product requirements.
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plished by using the other set of mounting holes in
the antenna mounting plate. No special problems were
noted with this arrangement.

variations

As with any project, several additional ideas came
to mind after the antennas were completed. For in-
stance, the coaxial shield attachment to the 5/8th’s
element could certainly be made to be adjustable.
Doing this might result in a better SWR reading, or
perhaps allow the coax terminations to be physically
matched more evenly at the antenna. If | were to build
another, | would try this approach. Should you decide
to make both connections adjustable, remember to
remove the paint from the portion of the mast the
clamp will rest against when tuned.

It may also be possible to make the 5/8th’s element
diameter smaller. The 1-1/4 inch tubing is convenient
because it can be purchased at the proper length, but
if you have stock left over from other antenna projects,
it would be less expensive to use what you have. If
you do, remember that antennas built from different
stock may tune at positions other than those indicated
in this article. I'd be delighted to hear from anyone who
attempts this alternative approach.
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Great Novice Gift Idea

HOW TO TROUBLESHOOT &
REPAIR AMATEUR RADIO

EQUIPMENT
by Joseph J. Carr, K4IPV

Not everyone is lucky enough to have someone to teach them
the basics of troubleshooting. For many of us the only way to
learn was by trial and error. Joe Carr has put in one compre-
hensive guide, a complete step-by-step program on how to
troubleshoot electronic equipment. Chapters include how to use
simple test equipment like the voltmeter and ammeter and the
more complex kinds of equipment like the oscilloscope. You
also get plenty of helpful hints, the kind you can only get from
someone who knows how to repair broken gear. Fully illus-
tgoat%% (t)o help insure that you understand what you are doing.
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