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Figure 3—Tho 2 metor JPole modified for
IF and UHF operation. These
measurements are approximate (seo toxt).

ai, raising a durability question. The alu-
minum design wuld be faced with asimi-
larissue i the saltair of the San Francisco
Bay area. I favor the use of 300 2 twin
lead because i is casily obtainable and
inexpensive. An advantage of the copper
pipe design was an § MHz bandwidih—
about twice that exhibited by the twin lead
version. That was expecied, since the cop-
per pipe had a much larger diameter than
the twin lead clements used in that ver-
sion. My final decision was to be based on
aesthetics, cost and durability..but the an-
tenna had to be a true dual-band design.

How the J-Pole Works

“The basic J-Pole antenna is a half-wave
vertical radiator, much like a dipole. What
separates this design from a vertical dipole
is the method of feeding the half-wave
element. In a conventional dipole or
‘roundplane, the radiation pattern can be
disrupted by the feed line and there is usu-
allya tower or some other suppor that acts
as a reflector as it i frequently parallel to
the antenna. The J-Pole pattern resembles
that of an ideal vertical dipole because of
its minimal interaction with the feed line.
The performance of this J-Pole is, theo-
retically at least, equal to a 1 wave radia-
tor aver an ideal ground.

The J-Pole also matches the high
impedance at the end of a % wave radiator

toalow feed point impedance suitable for
coax feed. This is done with a % wave
matching stub, shorted at one end and
connected to the 4 wave radiator’s high
impedance at s other end. Between the
shorted and high impedance ends there is
apoint thatis close to 50 Q. This s where
the feed line is attached.

Creating the Dual-Band DBJ-1
So how can one add UHF 1o the con-
ventional 2-meter J-Pale? First of all, a
half-wave 2 meter antenna does resonate
at UHF. Resonating i one thing, but work-
ing well is another. The DBL-1 not only
resonates. but also performs as a % wave
radiator on both bands. An interesting fact
10 note is that % wave center-fed dipole-
type antennas willresonate at odd harmon-
ics (3rd, Sth, Tth, etc). This is why a 40
meter center-fed % wave dipole can be
used on 15 meters. Similarly. a 150 MHz
antenna can be used at 450 MHz. How-
ever, the performance of the antenna at the
third harmonic is poor when it is used in a
vertical configuration. At UHF (450 MHz)
the Y wave radiator becomes 7z wave-
lenghs long. Unfortunately. at UHF, the
middle % wavelength is out of phase with
the top and bottom segments and the re-
sulting partial cancellation results in
approximately 2 dB less gain in the hori-
zontal plane compared 10 a J-Pole operal-
ing at its fundamental frequency.
Maximum radiation is also dirccted away
from the horizon. Thus, although the
J-Pole can be made to work at ifs third
harmonic, its performance is poor, often
6-8 dB below that of 4 groundplane,
Figure 2 shows a polar plot of a vertical
4 wave radiator operating atits fundamen-
tal (146 MHz) and third harmonic
(445 MH2) frequencies. Note the differ.
ence in energies of the two frequencies.

‘What is needed is a method to decouple
the exira length of the 2 meter radiator at
UHF in order to create independent %
wavelength radiators at both VHF and
UHF. The DBJ-1 accomplishes this by
using a coaxial stub, as shown in the an-
tenna drawing of Figure 3.

There is 18 inches of RG-174 ransmis-
sion line connecting the bottom RF con-
nector 1o the radiating element. Eighteen
inches was chasen so that the bottom por-
tion of the antenna housing can be used to
mount the antenna without disturbing its
electrical characteristics. [The use of
RG-174 coax in this design limits the
power the antenna can handle to less than
60 W at low SWR. By substituting
RG-213, RG-8 or RG-58 cable. powwer 1
ings can be improved considerably. How-
ever, the length of the decoupling stub at
the UHF antenna may have to be recalcu-
lated, because of the change in velocity
factor (V) of the different cable —Ed.]

The 1654 inch matching stub of 300 ©
tovinlead works like ¥ wave stub at VHE
and a % wave stb at UHF with virtally
2o penalty, except for a slght 0.1 db loss
from the exira Y wavelength of feedline
By experimentation, the S0 Q point was
found to be 14 inches from the shorted
end of the stub. Although the impedance
at this point s sightly inductive, it i still
an excellent match to 50 €. with an SWR
of approximately 1.3:1

Connected to the open end of the
matching stub, the radiating element for
UHEF is 11% inches long. The stub and
radiator are constructed of a single picce
of twin lead, separated from the malching
stub by a % inch notch in one conductor,
as shown in Figure 3. The extra wire in
the twin lead radiator sections radiates
along with the driven wire, creating a thick
clement that is shortr than it free-space
cquivalent. To terminate the UHF radiat-
ing section, a shorted stub, using RG-174
coaxial cable, is used. As with the input
matching stub, the open end presents a
high impedance and is connected to the
upper end of the UHF radiating section
Nole that the stub is only an open-circuit
at UHF. acting as a small inductance in-
stead, at VHF.

The RG-174 stub connects 10 the up-
per section of 300 © twin lead and that
completes the VHF radiating clement
Note that the total length of the UHF and
VHF radiating elemens plus the coxial
stub do not add up to @ full ¥s wavelength
at VHF because the inductance of the co-
axial stub acts to shorten the antenna
sightly
Construction Details

The dimensions given in Figure 3
should be considered  starting point for
adjustmen, with final wning requiring an
SWR analyzer or bridge. During the
antenna’s consruction phase, I sarted at
thefeed point (sce Figure 3) and after cach
section was assembled. the input SWR
was checked. After the Y wave VHF
matching section s connected to the 114
inch UHEF 44 wave section, check the SWR
at UHF. Then add the % wave UHF shorted
RG-174 stub. The stub will require trim-
ming for minimum SWR at UHF. Start
with the stub 10-15% long and trim the
open end for lowest SWR. As a last step.
add the 17 inch section of twin lead
Again, this section should be trimmed for
the lowest SWR at your frequency of
choice i the 2 meter band.

To weatherize the antemna, enclose it
in %4 inch schedule-200 PVC pipe with end
caps. These can be abiained from your lo-
cal hardware or building supply store.
When sliding the antenna into the PVC
wbing, 1 found no need to anchor the an-
tenna once it was inside. [If arger coaxial
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