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The DBJ-2: A Portable VHF-UHF
Roll-Up J-pole Antenna for ARES

WBOGIQN reviews the theory of the dual band 2 meter / 70 cm J-pole
antenna and then makes detailed measiirements of a practical, easy to
replicate, “roll-up” portable antenna.

Edison Fong, WB6IQN

has now been more than three

years sirce my article on the

dual band J-pole (DBJ-1)

appearad in the Febnuary 2003
issue of QST 11 have had ovar S00 inquires
regarding that antenna. Users have reportad
good esults, and a few indviduals even
‘built the artenna ard confiemed fhe reportad
measuraments. Savanl major dtiss arewsing
this anterna for their schools, chrches and
emergency operations center When asked
why they chooss the DBJ-1, the most com-
mon ansier was value, When budgets are
tight and you want 2 good performance-to-
price ratio, the DBJ-1 Dl Bard Spole-1)
is an axcallent choice.

Inquantity the materialscost about $5 per
antenna and what you getisa VHF/UHF base
station antenna with 4/2 vertical perfomarce
on both VHF and UHF bands. If 2 small city
‘tuilds a dozen of these antennas for schools,
public buildings, 2t it would cost about $60.
Not for onz, but the entie doza!

Sinee itis constreted using PVC pipe, it
is UV protected and itis . Todatz
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tion pattem of an end-fad J-pole mounded at
the top of a fower is rot distorted.

The J-pole works by matching a low
impadance (50 Q) feed line to the high
impedance at theend of a3 /2 vertical dipole.
This is accomplished with a A4 matching
stub shorted at oneend and open at the other.
Tre impadance repeats avery AJ2, of every
360° around the Smith Chart. Battween the
shorted end and the high impadarce end of
the A/4 shoried stub, there is a point that is
closzto 30 Q and fhis is where the 50 Qcoax
isconnectad

By =xpedmenting, this point is found to
beabout 13inches from the shorted endon
2 meters. This malces intuitive sense since
50 Q is closer 10 2 short than to anopen cir-
cuit. Although the Smith Chart shotws that
this point is slighfly inductive, it is still an
maichio S0 Q coax. At esonarce

Figure1 —The original 2 meter fbbon
J-pokantenna.

radials. The DRJ-1 is 2asy to corstruct using

I have parsonally corstrucizd over 400 of
these antennas for various grougs ard indi-
viduals and have had excellent results. One
has withstood hash winter conditions in the
tmourtains of MeCall, Idaho for four years.

The most common rzquest from wers
is for a portable “roll-up™ version of this
antenna for backpacking or smergercy we.
To address this equest, I will descrite how
the prirciples of fhe DBJ-1 can be extended
t0 a portable roll-up antenna Since it is fhe
szcord version of this anfenna T call it fhe
DRJ-2.

Principles of the DBJ-1

Thezarlier DRI-1 is bassd on fhe J-polz 2
shotn in Fgure 1. Unliks the popular
ground plare anterna, it doesn’t need ground

Noes zppear on page00.

p terials from your local ham-
ware store. For ifs siraplicity and small size,
the DBRJ-1 offers excellent pefomnance and
corsistently outperforms a gmound plans
anterma.

Its radiation pattem is closz to that of an
ideal vertical dipole becauss it is end-fed,
with virtually no distortion of the radiation
pattern due to the fead line. A vertically
polarized center-fad dipole will always have
some distortion of its pattern because the
feedline cores out atits cender, aven Whena
balun is wsed. A vertically polarized, cender-
fad anterna is also physically more difficult
to corstruct because of that feed lire coming
outhogzortally from thecenter.

The basic J-pole ardenna is a half-wave
vertical configuration. Unlike a vertical
dipale, which becauss of ifs canter feed is
usually mounted alongside a toeer or some
ird of metal supporting structure, the mdia-

the SWR is below 1.21. Foure 1 shows
the dimensions for a 2-meter J-pole. The
15%irch A /4 section setves as the quarter
wave matching transfomer.

A commonly asked question is, “Why
15%inches?” o't a W4 at 2 msters about
18%inches? Yes, but twinlead has a reduced
velocity factor (zbout 0.8) compared 1o ar
and roust thus be shortered by about 20%.

A conventional J-pole configuration
wodes well because there is decoupling of
the feed line from the W2 mdiator element,
since the feed kine is in line with the mdiat-
ing As2 slement Thus, pattem distortion is
minimized But fhis only describes a single
band VHF J-pole. How do we make this into
a dnal band J-pol=?

Addinga Second Bard to the
J pole

To incorpomiz UHF coverage into a VHF
J-pole requiss some explanation. (A fore
detaled explanafion is givenin my February
2003 QST article) First, a 2 meter anterna
does msonate at UHF. The key word here is

5% March2007 A

By Edison Fong, WBGIGQN

The DBJ-1: A VHF-UHF
Dual-Band J-Pole

Searching for an inexpensive, high-performance dual-band base
antenna for YHF and UHF? Build a simple antenna that uses a single
feed line for less than $10.

wo-meter antennas are small com

pared to thoss for the lower fre-

quancy bands and the availability
of repeaters on this band greatly extends
the range of lightweight low power
handhelds and mobile stations. One of the
most popular VHF and UHF base station
antennas is the J-Pole.

The J-Pole has no ground radials and
it is easy o construct using inexpensive
materials. For its simplicity and small size,
it offers excellent pe rformance . Ifs radia-
tion pattern is close o that of an “ideal”
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Figure 1--Bagic diagmm and dimensions
Tor the original 2-meter ribbon J-Pole.

W February 2002 g%

dipole because it is end fed; this results
in virtually no dismption to the radiation
pattern by the feed lire.

The Conventional J-Pole

I was introduced to the twinlead ver-
sionof the J-Pole in 1580 by ray long-time
friend, Denndis Monticzlli, AESC, and I
was intrigued by its simplicity ard high
performance . One canscale this designto
one-third size and also use it on UHF.
With UHF repeaters becorning rofe popu-
lar in metropolitan areas, I accepted the
challengs to incorporate both bands into
onz antenna with no degradation in per-
formance. A coramon fzad line would also
elirainate the need for a duplexer. This ar-
ticle describes how to convert the tradi-
tional single band ribbonJ-Pole designto
dual-band operation. The antznna is en-
closed in UV-resistant PVC pipe and can
thus withstand the 2leme nis with only the
antenna connector exposed. I have had this

antznna on my roof since 1892 and it has
bezn problem-frez in the San Frarcisco
fog.

The basic configuration of the ribbon
J-Fole is shown in Figurs 1. The dimen-
sions are shown for 2 meters. This design
was also discussed by KDEGLF in QST?
That antenna presented dual-band reso-
nance, operatingwell at 2 meters but with
26-7 dB deficit in the horizontal plane at
UHF when compared fo0 a dipole. This is
attributable to the antenna operating at its
third harmonic, with multiple out-of-
phase currenis.

I have tested single-band J-Fole con-
figurations constrocted from copper pipe,
450 Q ladder lne, and aluminum rod.
While all the designs performed well, 2ach
had shortcomings. The copper pipe J-Pole
mmatching section would be exposed fo the

*J. Reynante, KDSGLF, “An Easy Dual-Band
VHF/UHF Antenna” QST,Sep 1994, ppél -
a2,

Figure 2--Thig
EZNEC plot shows
the difference in the
radiation patterns
between a vertical
hall-wave radiator
operated at it

146 MHzj@nd third
RErmonic {445 MHz).
At the fundamental,
most of the energy
is directed at right
angles to the
antenna—and to
distant receivers.
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Why a J-pole?

* J-pole configuration - no radials
» Ground plane requires radials — high wind load
* Very close to an ideal dipole pattern
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* First introduced to the ribbon J by AE6C 1n
1990

* Antenna excellent - considering simplicity
» Stick 1t in a PVC 3/4” - very durable

« Will last for years since PVC 1s UV
protected.

 To date — we have delivered over 10,000

 Price to performance - excellent
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It will also resonate at odd harmonics
Ah ha!!! It will also work at UHF

Very poor performance because of phase
cancellation

Typically 6-8 dB of loss at 34 harmonic

Goal 1s to design a dual band J-pole but
without the loss

New design must be simple, reproducible,
no radials due to wind load.
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No inductors, no capacitors, because they
are not easily reproduced.

I tried all types of configurations, but this
one seems to work the best.

Basically matching 1s the same at VHF and
UHF.

A 1/4 wave decoupling stub (RG174) 1s used
at UHF
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Smith Chart
inductive +1;
+2j
0.5]
1 infinity
-0.5] 2]
capacitive 1

Represents 1/2 wavelength once around

0 ohms on left side
infinity at right side
normalized to 1 at center
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300 ohm twinlead

7

371/4”

Cut outa 1/4” notch ——

151/47

11/4”

plice and short together
RG174a coax

Figure 1 The original 2 meter ribbon J-Pole.
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EZNEC
PROGRAM FILE ..3RD HARMONIC O A

3rd Harmonic

Fundamental

146 MHz

Figure 2 Horizontal pattern of fundamental and 3 harmonic. At the
third harmonic most of the energy is launched at 45°.
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300 ohm twinlead

1797

Short topside of RG174a — __T_
‘7§‘ 4 1/4” RG174a

11 1/4”

Cut out a 1/4” notch ——

151/47

11/4”

plice and short together

RG174a coax

Figure 3 The 2 meter J-pole modified for both VHF and UHF operation.
10
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4 Nylon tie for hanging

18?7
/ —Short topside of RG174a
Cut out four 1/4” notches l 4 1/4” RG174a
111/72” Cover these sections with heat
shrinkable tubing

Cut out a 1/4” notch —— i:

16 1/4”
dERVE

5 ft. of RG174a coax
Splice and short together

BNC Connector ®%

Figure 4 The dual band J-pole modified for portable operation. Note that
dimensions are slightly longer due to the velocity factor of air.



DBJ-2 Ed Fong 12/14/2013

Notice that the dimensions on the DBJ-2 (roll up) are longer than the

DBJ-1 (base station). This 1s because we have compensated for the
velocity factor of the pvc pipe.

The pvc pipe used is very important. We found that Lowe’s item #23990 was
the best performance for RF.

12



REF 0.3 dBm
10 dB/

FREQ OFS
0 Hz

RBW
300 kHz

100 kHz
SWP
50 ms

ATT 20dB
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CENTER 445.0 MHz

T

T

T

A_write B_blank
T T

SPAN 100.0 MHz

Figure 5a 2 meter J-pole at UHF.

REF 0.3 dBm
10 dB/
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T
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T

CENTER 445.0 MHz

SPAN 100.0 MHz

Figure 5b DBJ-1 at at UHF.
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VHF Y% wave mobile

VHF rubber duck

Standard VHF J-Pole

Dual Band J-Pole

-24.7db

-30.5dB

-23.34 dB

-23.47 dB

Table I Measured relative performance of the dual band antenna at 146MHz.

UHF Y wave mobile

UHF rubber duck

Standard VHF J-Pole

Dual Band J-Pole

-38.8 dB

-41.3dB

-45 dB

-38.9dB

Table II Measured relative performance of the dual band antenna at 445 MHz.
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Here I am in my lab using the HP8753D 6 GHz network
analyzer.

15
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BH1 11 1UFS 1074894 _ogeg 37 P0G

o3 445, 000000MHz
PRm
Cor  parke

445M

445MHz

t
START30.000000MHz STOP1000.000000MHz

Stub shows a clear resonant at 445MHz.
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START30.000000MHz STOP1000.000000MHz

Hands touching at shorted end. Graphs changes, but not 445MHz resonant point. This
says I can place anything at shorted end without affecting the 445MHz resonant high
impedance.

17
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BHI 11 1UFS 1018359 o5 1 O G T R
- 46.097000MHz

PRm
Cor  MARKE
146.097MHz
146 MHz
marker
START30.000000MHz STOP1000.000000MHz

146 MHz marker of the UHF shorted stub.
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0070852
BHI 11 1UFS 10.160.59 _o.pn pon 00 08 B0l

& 445.000000MHz
PRm
Cor  MARKE

4450
t

‘\1 46MHz marker

START30.000000MHz STOP1000.000000MHz

445 MHz marker of open wire.
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DBJ-1 mounted on the side of
the roof.

20
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SMA, and reverse SMA. Also

le.

1on cab

t — roll up dual band with BNC,

2 ki
6ft extens

DBJ
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73
RG174A cables |
2N

Cut out a 1/4” notch

>

voltage and phase
distribution

50 Q feedpoint ~__ 14\

1A\

Splice and short together

RG174a coax
to connector

The two element UHF phase conlinear with the voltage and phase given on the right. Dimensions
are given for insertion into % inch 200 PSI pvc pipe. US patent 8,947,313

UHF Gain Antenna Ed Fong Pacificon 2010 22



DBJ-1 dual band base antenna - available in HAM (144-148 MHz and 440-450 MHz)
or Commercial (152-157 MHz and 460-470 MHz) $25

DBJ-2 dual band roll up antenna - available in HAM (144-148 MHz and 440-450
MHz) or Commercial (152-157 MHz and 460-470 MHz) $25

220 MHz base antenna - uses J-configuration fits inside a pvc pipe. $20

UHF Gain Antenna Ed Fong Pacificon 2010
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