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DBJ-2 Ed Fong 12/14/2013

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

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

Edison Fong, WEGION

bz rot b more . tiess
yeurs S6Ce iy atxls on he
dwl Vand J-pols DRI-1)
ajpeared i he Rbrary 2003

Las of 351 have had over 500 Dgeres

AP0y opentors capksr Wheo asiesd
sty Do cloos e CRJ-1, e moct cone
mon. arees Wi valne Whan Yadgets v
hght and yos wan! » good peiomacs o
poes fato, DaDELL (Dwl 2aod Jg0ls-J)
2 an seralln! cois

Taquarity O maecsads coct aboat §5 per
ankeana and what you g s ) YHRUHS Y
Fubion arfeatn h 2 verseal
o bot VI sod UHF badk 1f s soall cty
beekd 3 e of B i B xdocks,
poic Wldng # & woukd coot ot 550,
Mot ocoee, ot the catie doeal

Sirce #is constrrtsd wsteg PYC pipe, tf
12 UY prokced nd 1152 wdpecd T date
1 Yars parsosally coserectsd over €00 of
Mes ot o1 vacins groag sxd -
wdeis x4 hae tod excellvt oxodts. Cos
bas wifievod hazh e condihons Lnhe
roastang of MoCall, [duho for e yeas

e nvst conmcn et $om W
2 foe & postadls “YoE-2p™ veessta of B
ardeara for bhackpacking of STetgeocy ws
D addens i Qe [ adl Gexrlte how
e prircigies of G DBJ-L zan te sxtodsd
02 porable - sierse Jice (1 & Te
g:nmdmum Tcall  the

)

Principhes of the DB
The cadtiar DS s based o the Jogoie?

shows in Hgwes | Unbtiks the popular
anteony, doenn't

Ndome sppear on page 00

ket 200 0 Tabe Lol

G Ont W0 Mot

Getn et B Togetme

FRua 1 —T1 0rginae 2 mexr NEosn
J.90a IR

s The I8 s sy ©

o ot of an e e 1 gols moraried o
00 log of 2 Wnet & 201 doriad
The I-pole worie by makliog 3 low
mpadance (10 0) feed Lot b U high
mpadance 2 the sod of a2 verncdl dgols.
Thiz 2 acconplizhed wth & L% nakhirg
nmummmopuwom
The urpediacs rgeals sy L2 of ey
30" woend e Sl Chert Setwesa e
chortsd 2ad ard the high tnpadarce md of
O M4 shocked stab, thess & 2 point ot &
chmo D O ol e 1 khers te 20 oo
o congectad
By specwatog, s pom! & omd b
‘teabot 1 iaches from the derad endon
2 meterr. Thes mulkoes ixhuttfe s since
2042 i2 oo © 3 shod T 10 32,0508 G-
cut. Alftong e Smeth Chat shoss hat
Bis posat 1 Aighlly indative F o 2tll an
=mcalbot makd © 5 Gooax At emorancs
D2 SWR 2 below 1 21 Ryges | showe
Be dinessions for 3 -0k 1pode The
15% s A% action zeves & the Quarks

m«unmmnumm
wrs o Rxlcmmmﬂn

o

A comeonly skt qaeton &, “Why
15N e Bt 4 N 3 2 posters abou
1% hee b & sncdacad

1ts radidtioe patiem & choge O thatof an
2] verseal digole becae ¥ i endled,
wih vahaally 5o disorion of the rdaton
palten (es to the fead Line. A vartically
polationd contes fod dipols vl ainaye hase
2onw diforson of 2 patien beceess e
Toodknacones out it cooks, avas whas
talon & md. A vertally jolastzad, caner-

The taox. f-pols seferaws = & hall-oans
verticdl cosfigeation Udkie s vertesd
dpols, A4 decanoe of #3 conks (and 5
oy moseled doageide 3 WReror e
Xind of metal ruppoding suchae, B rdiy.

mmmoambu
mnmmwmuauhmum

atoaal F-pole coafigasation
wm-nmmmwmwmu
Ot fond bine froen e A2 adler dlenal
srce O food Lise ¥ in las S, e ot
g W2 denent Thiss, patien &oveson &
ingruned. Exg s oaly deecribes 3 ssgle
) VHF L gole. Ririe do s makn i ks
2 dua) Sard T opoke?

Aclcheng a Second Band o the
J poke

o meocpoade UHS covenge o 2 YHF
Lgok nques sore sxplaaton. (A noee
deteind expundion = gwen o ey Pelory
A05 GO arnche ) P, 4 2 et s
Soes gaooule 2 UBE The 2y wogd hese 2

% Mach207 1

By Edisan Feng, WBSION

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

Searching far an inexpaensive, high-performance dual-band base
antenna for VHF and UHF? Build @ simple antenna that uses a single
feed line for less than $10.
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A Tri-Band Antenna without Radials
for 2 Meters, 1.25 Meters,
and 70 Centimeters

An innovative revision of a design the author
originally published in QST in 2003.

Edison Fong, WBGIQN, and
Tessa Fong, KJ6QXM

Twenty years ago, a single-band

VHF. Today, both VHF and UHF are
used for emerzency communications
by izations such as ARES and

hundheld transceiver would have been
adequate for most emergency activi-
tics, because they were conducted on

|[Edisan Fang. WBSKON, photo)

RACES. In some areas, even the UHF
amateur band is full. This was the
primary motivation for introducing
the DBJ-1 dunl-band J-pole and the
PBI-2 roll-up ponable version, ' Ed-
ison, WBGIQN, and his students have
built thousands of these over the last
10 years for various ARES/RACES
clubs and government agencies.

An often-repeated request wis
whether the 1.25-meter band could
be added to the DBJ-1. In the San
Francisco Bay Area, 1,25 meters has
some FM voice channels. but its most
important wse is for packet radio.

Since the development of Outpost
Packet Message Manager by Jim
Oberhofer, KNGPE, |.25-meter packet
18 not oaly popular in the Bay Arca,
but hiss spread nagionwide.” Thus,

one antenna that covers 2 meters,

1.25 meters, and 70 centimeters would
be very desirable, This would simplify
the need for multiple antennas during
an emergency deplayment, The 1.25-
meter band is not harmonically related
foany other ham band, and thus, its
antenna dimensions for that band are
net related to those in the 2-meter or
T0-centimeter band. This makes im-
pedance marching difficult, and the
construction of such an antenma is not
obvious.
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Figure 1 — The original DRI dual band
J-poka shaws tha approximale dmansions
wsed when the antanna is Insered into &
Y-rch OD Class 200 PVC pipe.
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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 18,000
Price to performance - excellent
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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 3'9 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

8 of 30



DBJ-2 Ed Fong 12/14/2013

EZNEC
PROGRAM FILE..3RD HARMONIC g e Rk

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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Smith Chart
inductive +1j
+2j
0.5
0 ohms 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

.

A

37 1/47

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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Copper J limited to VHF due to minimum spacing of the parallel
pipes. Does not work well for 70cm.

12 of 30
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51.5"

Arrow — VHF/UHF J-pole — does not have decoupling at UHF.
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SLIM JIM

152 wave

HHMH%EL 1/4 wave

Center conductor
to longest =ide

According to Dr. Larry Cebik and myself, there is NO validlity to the Slim Jim.
Every simulation we have done and physical models both Dr. Cebik and myself have
built give the same results as a J-pole.
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300 ohm twinlead

Short topside of RG174a —» H!LT_

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.
15 of 30
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Cut out four 1/4” notches

Cut out a 1/4” notch —»

5 ft. of RG174a coax

BNC Connector ®%

J

4” Nylon tie for hanging

Short topside of RG174a

41/4” 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.

17 of 30
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REF 0.3 dBm

X ATT 2048 A_wr
ATT 208 A_wiile B_blark 16 g8/ X! write B_blank

SwWwP
m N - m m

CENTER 4450 MH2 SPAN 1000 M2 CENTER £485.0 Miz SPAN 100.0 Mk

Figure 5a 2 meter J-pole at UHF. 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

-23.34dB

-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

-45 dB

-38.9dB

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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(2007084
BH1 11  1UFS 1074894 _o5g 3" %1%‘\4

@3
PRm
Cor  MaRKE

445M

445MHz

t
START30.000000MHz STOP1000.000000MHz

Stub shows a clear resonant at 445MHz.

21

of 30



DBJ-2 Ed Fong 12/14/2013

BH1 11 1UFS 1082197 _ogp 7 0TS0
& 445 000000MHz

PRm
Cor  MARKE
oM ; e 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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[200708:49:
BH1 11 1UFS 1018359 o5 T 2P0 B T
&3 46.097000MHz
PRm
Cor  ARKE
146,097 MHz
146 MHz
marker
START30.000000MHz STOP1000.000000MHz

146 MHz marker of the UHF shorted stub.
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200708:52:
BHT 11 1UFS 1018059 _o.gn Ao 2007 B Bol
&9 445.000000MHz
PRm
Cor  MARKE
445M
t
/1
.ﬂ'/‘(‘\
/ 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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DBJ-2 kit — roll up dual band with BNC, SMA, and
reverse SMA. Also 6ft extension cable.
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/' l \\\_’_~
Approx. 50 ohm points T .

RG174A cables i

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

distribution

50 Q feedpoint ~ 174 %

IS

Splice and short together

B 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

TBJ-1 2mt /220 MHz/ 70 cm - Tri band
antenna with helical loop which allows for
insertion into a % inch pvc pipe. Total
length is 5 % feet which is a practical
length for % inch 200 psi pvc pipe. March
2017 QST

US Patent — 9,608,336

28 of 30



DBJ-2 Ed Fong 12/14/2013

TBJ-1 is perfect companion to the new Triband radios which run under $150

BTECH MINI UV-25X4 25 Watt Tri-band Base, Mobile Radio: 136-174mhz (VHF),
220-230mhz (1.25M), 400-520mhz (UHF) Amateur (Ham)

by BTECH
Do B 4> v
$128% _ rime Wiy v 37
Get it by Tomorrow, Jul 22 Product Features
FREE Shipping on eligible orders ... Mobile Radio Kit Includes: BTECH UV-25X4,

Speaker Mic, 6 foot DC ...

Radioddity QB25 Quad Band Quad-Standby Mini Mobile Car Truck Radio VHF UHF 25W/10W Car
Transceiver with Programming Cable & CD

by Radioddity
e dWrerdrdr- v 1
599‘3 prime Sl 4
FREE Delivery by Sat, Jan 19 Product Features
Only 20 left in stock - order soon ¥ MULTI FUNCTIONS: Radioddity QB2S is the iatest car

radio model of ..

BTECH UV-5X3 5 Watt Tri-Band Radio: 130-179.99mhz (VHF), 220-225.99mhz

(1.25M), 400-520.99mhz (UHF) Amateur (Ham)

by BTECH

$5Qgss prime W W R ¥ 328
Get it by Sunday, Jul 23

FREE Shipping on eligible orders

More Buying Choices
$60.46 (1 used offer)
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CountyComm GP5/SSB
R T— : The latest and best portable hand
' ' held HF SSB receiver in the
world. Fully software defined
using the SiLabs 4734 DSP chip.
Has software defined product
detector and DSP SSB filters for

true LSB and USB. 450 memories

Frequency Coverage —

MW/ AM: 520 — 1710 kHz (10K tuning step )
SW: 1.7-30 MHz AM/SSB/CW (with DSP
SSB filters)

LW frequency: 150 — 522 kHz AM/SSB/CW
FM: 76 — 108 MHz — stereo

$65 Stereo earphones, external AM ferrite Displays ambient temperature in Fahrenheit or
antenna, external shortwave antenna, soft Celsius
carrying pouch, and user manual Operating time: 225 hrs at 40% Volume

LCD Backlight
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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) $30

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 $30

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) $2.50

GP5-SSB Software define radio $65
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