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

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

Edison Fong, WB6I QN

has note been more than thres
weafre sircs my articls on the
B dual band J-pole (DEI-1)
appearad in the Febmuary 2003
isme of (9711 have had over 500 inquirss
regarding that and=noa. User have reportad
good eaults, and a few individwle sven
tniilt the arfenna and confirmad the raportad
maaremants. Saveml rnajor dtiss are wing
thiz anterna for their sehodle, chorehes and
smargney oferatipns canter, When asled
by thay choosz the DRI-1, the most comn-
fmon answer was valus When tudeete are
Hght and you fwant a good orrnanea-to-
price ratio, the DEJ-1 (Tl Band F~pole-1)
iz an=xcellent choice,

Inquantity the materialzcoet abot $5 per
antznfa and what you get iz 2 VHEMTHF hass
station antenfa with A2 vertical perfomnarcs
onbath VHE and UHF bande. If 2 smoall city
tilde a dozen of fhess antennas for schools,
putlic tuildings, ste it woul cost dbout $60.
ot for one, it the entie dozen !

Binee it is constoeted using PYC pips, it
iz UV protected and it is waterpmof. To date
I have personally coretmucted over 400 of
these artenmas for varions grouge and indi-
viduals and have had excellent remlts. COnz
has wiftetood haeh winter conditions in the
oonurtaine of MeCall, Idaha for four years.

The et comdnon £z quest fom weis
iz for a porfable “rollap®™ version of this
artenda for backpacking of emefgeicy we.
T address thiz mouest, 1 will desorite how
the prirciples of fiz DB can be extended
to 2 porable oll-up anterna Since it is fhe
szcornd vemion of thiz andenoa, T call it e
LCEI-1

Prire:iples of the DRI

Theearlisr DBJ-1 is based o the Lpals2
shotwn in Fgure 1. Unliks the popular
ground plare anterma, it doesn® need gronnd

Notes ppear on page 0.
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Figura1 —The original 2 meter fbbon
J-pok antEnng

ratials. The DBJ-1 is easy 1o construst using
inExpereive malerials from wour local hard-
warz store. For its simplicity and small size,
the DRJ-1 offer sxcellent pedomance and
coreistantly outparforms a gound plans
ntErna.

Its radiation pattem iz close to that of an
ideal vertical dipols becanss it is endfed,
with vittnally no distortion of fhe radiation
pattern due to the feed line, A verbically
polarized, center-fod dipols will always have
some distortion of its pattern because the
feadline comes out at its center, avenwhen a
bahm is used. A vertically polarizad, cender-
fad anterma iz also physically mors difficult
to coretmet becatse of that f2ed line corning
ot hofgzoatally fromn the canter.

Th basic J-pols anfenna iz a half-tuave
vartical configuration. Unlile a vertical
dipels, which because of ite center feed =
wmally mountad dlongsids a toiweror some
Ydrd of metal supporting stucture, the mdia-

ton pattem of an end fed T-polz monrdsd at
thzbop of 2 totver iz rot distorted.

The I-polz works by matching a low
impedance (50 £) fe=d lins to the high
irnpedarcs at theeod of aR /2 vartical dipols.
Thiz iz accomplished with a A4 matching
stub shored at ong end and open at theother.
Tre impadancs repeats avery A2, of Svery
360° around the Smith Chart. Betwesn the
shoted end a0d the high impedares end of
fha W4 shorted stub, thers is a poirt that is
clozzto 50 £ and this iz whers the 50 Qeoax
iz connectad.

By apadmenting, thiz point iz found to
bz ahont 1% inches from the shorted end on
& maters. This malees infuitive sanss since
30002 i= cloedr 10 4 short than to an ofen cir-
cnit. Alfhongh tha Smith Chart showe that
thiz potnt iz slightly nductive, it iz st an
excellent match o 50 Q coax. At meonares
the 8WR iz balote 1.2:1. Fgurs 1 shotwe
the dimensione for 2 2-meter J-pols. The
1% inch A4 esetion semves as the quarter
swave roateling trarefomner.

A commonly asked question is, “Why
L3% inches ¥ Isn't a Wi at 2 meters about
185 inches? Yes, bt tiwinlead has a reduced
velocity factor (abondt 0.8) comparad to dr
and raet thus be shortared by abot 20%

A comventional T-pols configuration
wodks teell becauss there iz decoupling of
the feed line from the W2 mdiator slament,
sinca the fzed ling is in ling with the mdiat-
ing M2 clarent. T, pattem distortion iz
minirized Bt this only deseribes a single
hand VHF J-pale. How do tee malés thiz into
a dual band T-pole?

Addinga Second Bard to the
Jpoke

Toineorpomt: UHE ooverags indo a VHE
T-pole requites some sxplanation. (& o
detailed sxplanationds given in my Febouary
2003 95T article ) First a 2 meter anterma
dozs maotats at UHF. The key word hers iz
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The DBJ-1: A VHE-UHF
Dual-Band J-Pole

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

wo-meter antennas are small com
parad to thosz for the lowsr frs-
quency bands, and the availability
of repeaters on this band greatly extends
the rangs of lightweight low poer
handhz 1ds and mobils stations. One of the
most popular WHE and UHFE base station
antennas is the J-Pole
The J-Fole has no ground radials and
itis zasy to constmet wing inexpansive
matzrials. For its sirplicity and small sizs,
it offzrs excelent pzformancs . It radia-
tion pattern iz closs to that of an “idezal™

2 Twinleed —

-

\
Y

Sgllee and
" Snont Together

Figure 1—Easic dimgmmand dimensions
ot the original 2-meater ribbon J-Folg

B  Febuary 2003  ps%

dipols becauss it iz end fad; this rzaults
in virtually no dizmpton o the radiation
pattern by the feed lire.

The Conventional J-Pole

I was infroduced to the twindead ver-
sion of the J-Pole in 180 by my long-time
friend, Dennis Monticalli, AESC, and 1
waz infrigued by ifs zimplicity and high
performancs . Ong canscals thiz dzzignto
ong-third size and al=o use it on UHF
“With UHF r2pzaters becomming mors popil-
laf in metropolitan areas, I acceptad the
challenge to incorporate both bands into
on2 antznna With no dzgradation in per-
formancs. A common fz2d ling would also
eliminatz the need for a duplexer. This ar-
ticle deseribes how to convert the tradi-
tional single band ribbon J-Pole dezignto
dual-band operation. The antznna is en-
cloged in UV-rezistant P pipe and can
thue withetand the 2 lements with ondy the
antenna connector sxposed. I have had this

antenna on foy roof since 1992 and ithas
bzen problem-free in the 3an Frarciseo
fog.

The basic configuration of the ribbon
I-Folz iz shown in Figurs 1. The dimen-
sions arz shown for 2 meters. This design
waz algo discozsed by KDAGLE in (28T 2
That antznna presentzd dual band reso-
nance, operating well at 2 meters Tt with
a6-7dB deficitin the horizontal plane at
UHF when comparad to a dipole. This is
attritutablz tothe antenna oparating at its
third harmonie, ith multipls out-of-
phasz currends.

I have tzstad single-band J-Folz con-
firurations constructad from copper pips,
430 £ ladder ling, and aluminum rod
Whils all the designs performed well sach
had shortcomings. The copper pipe I-Polz
matching szetion would be expoged to the

). Reynante, KDEGLF, "An Easy Dual-Band
WHF/UHF Antenra," Q5 T, Sep 1954 .pp &1 -
=3

Figure 2--This
EZMED plot shows
the ditference in the
tadiation patiarns
between & wartical
halt-wawa radiator
oparEtad e
Tundamental

(146 MHZ)and nir
NEFMONIC (@345 MHZ )
A the fundamental,
most ot the anany
is directed at right
angles to the
antenna—and to
digtant recaivers.
Fundamental

= (146 WHz)
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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 AEGC
In 1990

Antenna excellent - considering simplicity
Stick it in a PVC 3/4” - very durable

Will last for years since PVC is UV
protected.

To date — we have delivered over 10,000
Price to performance - excellent

4 of 24



DBJ-2 Ed Fong 12/14/2013

It will also resonate at odd harmonics
Ah ha!!l It will also work at UHF

Very poor performance because of phase
cancellation

Typically 6-8 dB of loss at 3@ harmonic

Goal is 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.

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

Basically matching is the same at VHF and
UHF.

A 1/4 wave decoupling stub (RG174) is
used at UHF
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Smith Chart
inductive +1j Represents 1/2 wavelength once around
+2j 0 ohms on left side
0.5j infinity at right side
normalized to 1 at center
0 ohms L infinity

-0.5] -2j
capacitive 1
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300 ohm twinlead

Cut out a 1/4” notch —»

Splice and short together

RG174a coax

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

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

17”
Short topside of RG174a — HJ—F

4 1/4” RG174a

111/47

Cut out a 1/4” notch —»

Splice and short together
RG174a coax™ -

Figure 3 The 2 meter J-pole modified for both VHF and UHF operation.
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Cut out four 1/4” notches

Cut out a 1/4” notch —»

5 ft. of RG174a coax

BNC Connector 69

J

4” Nylon tie for hanging

Short topside of RG174a

4 1/4” RG174a

Cover these sections with heat
shrinkable tubing

L\

Splice and short together

Figure 4 The dual band J-pole modified for portable operation. Note
that dimensions are slightly longer due to the velocity factor of air.
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Notice that the dimensions on the DBJ-2 (roll up) are
longer than the DBJ-1 (base station). This Is because
we have compensated for the velocity factor of the pvc

pipe.

The pvc pipe used iIs very important. We found that
Lowe’s item #23990 was the best performance for RF.
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REF 0.3 dBm
10 dB/

FREQ OFS
O Hz

DBJ-2 Ed Fong 12/14/2013

ATT 20dB A_write B_blank
T T T T S E— =

CENTER 445.0 MHz SPAN 100.0 MHz

Figure 5a 2 meter J-pole at UHF.

REF 0.3 dBm
10 dB/

FREQ OFS
0 Hz

ATT 20dB A_write B_blank

CENTER 445.0 MHz SPAN 100.0 MHz

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

UHF rubber duck

Standard VHF J-Pole

Dual Band J-Pole

-38.8 dB

-41.3dB

-45dB

-38.9 dB

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

START30.000000MHz STOP1000.000000MHz

Stub shows a clear resonant at 445MHz.
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30,ul200708-50;
BH1 11 1UFS 1082197 _ognrrg 2P0 BE0 TR
& 445 000000MHz
PRm
Cor  MaRKEe
HeM 445 MHz
/ marker
t
START30.000000MHz STOP1000.000000MHz

Hands touching at shorted end. Graphs changes, but not 445MHz resonant point. This
says | can place anything at shorted end without affecting the 445MHz resonant high
impedance.
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| 49:
BH1 11 1UFS 1018359 _og5rTa 200 B 4R
& 46.097000MHz
PRm
Cor
146 MHz
marker

-

START30.000000MHz STOP1000.000000MHz

146 MHz marker of the UHF shorted stub.
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\146MHZ marker

START30.000000MHz STOP1000.000000MHz

445 MHz marker of open wire.
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DBJ-1 mounted on the
side of the roof.
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The DB.J-2
Roll-Uip

VHF-UHF
na for ARES

P J-pole Anten
o Hhers maskes deton

HELH
i
| il in

ith BNC, SMA, and

t — roll up dual band w

reverse SMA. Also 6ft extension ca

-2 K

DBJ

ble
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Approx. 50 ohm points T N

RG174A cables i

Cut out a 1/4” notch —»
voltage and phase

distribution

50 Q feedpoint ~ 174

v

Splice and short together

2N

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
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49”

12 inches of coiled
wired

12 inches of coiled
wired

RG174a coaxial cable

2mt / 220 MHz/ 70 cm - Tri band antenna
with helical loop which allows for insertion
into a % inch pvc pipe. Total length is 5 %2
feet which is a practical length for % inch
200 psi pvc pipe.
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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) includes 6ft extension,
BNC, SMA and SMA female adapter $25

TBJ-1 triband base antenna 2mt/220 MHz/70 cm — $60 - includes shipping with 6ft
of pvc pipe.

50 ft RG8x coax cable with molded PL259 connectors $25

6ft extensions cables (BNC male to BNC female $5

BNC — female to PL259 (adapter for roll up DBJ-2 to mobile or base) $2
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