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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

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

Edison Fong, WBGIGN

has notw basn mors than thres
yaars sirce my articls on the
B dual band J-pols (DBEI-1)
appearsd in the Febnuary 2003
izme of Q91T have had ovar S00 inquirss
ragarding that arfenna. Uzare have reportad
good maults, and a faiw individuals svan
tilt the antenna and condfirmed the reportad
feanramnents . Savetal rajor citiss arewing
hiz antarma for thedr sehools, clnrches and
amargency operations cantsr, When asked
why they clooss the DRJ-1, the most com-
mon ansiver was valus, When budgets ars
tight and wou want a good performance-io-
prica ratin, the DBJ-1 (Cal Bard ~pola-D)
iz an axeallent chodes.

Inquantity the materialzeoet about £5 ger
antenna and what yon get iz 2 VHEUHF bass
station antenoa with A72 vertical perfommancs
onboth WHF and UHF bands. If a small city
tilde a dozen of thes: antannas for achools,
public buildings, ete it wouid cost shoat §60.
Mot for one, it the 2ntie dozn!

Sires itiz constncted ueing PV pipe, it
1= TV protected and it iz waterpmof. To datz
I have parsonally conetmetad over 400 of
thege antenmas for varions gronpe ard indi-
viduals and have had excallert ramults. One
Taz withetood hash winter conditions in the
roonrtains of IdeCall, Idaho for four years,

The moet commmon r2quest from wers
iz for a portable “roll-up™ version of this
antenna for backpacking or smefgecy 1ws.
To address fhis equest, T will descrite how
tte principles of e DBJ-1 can be extended
10 a portabl: roll-up anterna Since it iz fhe
szeord vemion of this arfenna, T call it fhe
CRJ-2.

Principles of the DRI

Thesarlisr DRJ-1 iz bassd on fhe J-pols?
shotwn in Fgur= 1. Unlike the popular
grond plare anterma, it dossnt need gronod

hotes sppearon pege 00,

CE0E12Fontl 300 O Twin Lead

3T-104"

Cut Out 114" Notch —=

RG-1744 Coax

|
Shart Tagethe:

tion pattem of an and-fad J-pols monrded at
the top of a fower iz not distorlsd

The J-pole works by matching a lotw
impedance (50 Q) fad line to the high
irnpedares at the end of Ak /2 vertica dipols.
Thiz iz accorplished iwith a A4 matching
stub shored at one end and open at the other,
The imnpedancs repeats avary W2, or avery
360% around the Smith Chart. Battween the
shoted end ard the high impedarcs end of
the W4 shorted stub, there is 4 point that iz
clozzto 50 £ and thiz is wWherathe 50 Qcoax
i connactad.

By apetmenting, thiz point iz found to
b about 1% inches from the shorted 2nd on
2 meters. Thiz makee infuitive sanee sirca
50062 iz closer 10 a shott than fo anopen cir-
cuit. Althongh the Smith Chart shotwe that
this point is slightly induetive, it is 24l an

callant match o 20 coax. At meonancs

Figure 1 —The original 2 matar sbbon
J-pokeantenna.

tadials. The DEJ-1 iz 2asy to coretouct using
inexpareive materiale from your local hamd-
twara store. For ite simplicity and small size,
tha DRJ-1 offsr excallent pafomancs and
coreistantly outparforms a gound plans
anterma.

Itz radiation pattem iz closs o that of an
ideal vertical dipols because it is end-fad,
with virually no distortion of the radiation
pattern dus to the fe=d line. & vertically
poilarized, centerfod dipols will always have
some distortion of its pattern hecauss the
feedline comes ot atits canter, avenivhen a
halun iz ueed. A vertically polarizad, canfer-
fed antarma i alzo physically mors diffienlt
o coretmet becanee of that fa=d lire coming
out hofzontally from the centar.

The hasic J-pole arfenna iz a half-twave
vartical configuration. Unliks a vartical
dipcle, which tecause of its center feed is
wmally montzd dongside a toier or some
kird of metal suppoding stucturs, the mdia-

tha SWR i= below 1.2:1. Fgure 1 shotwe
the dimensiore for a 2-meter J-pole. The
15%irch W /4 ssction semves as the quartsr
wave matehing trarefomoer,

A commonly asked question iz, “Why
15%inches ¥ ot a W4 at 2 meters about
18%inches ? Ves, tut tivinlead has areduced
velocity factor (abont 0.%) comparsd to A
and ronget this te shortened by abot 20%.

A comventonal J-pols configuration
works el bavanss there is decoupling of
the feed linz from the W2 mdiator elament,
sinca the feed line &= in line with the mdiat-
ing W2 slement, This, pattem distortion is
rmifimized it this only deseribes a sings
hand VHF J-pole. Hotw do tee make this into
2 chal band T-pale?

Addinga Second Band to the
J pele

To incorpogat: UHF covermes into a VHE
J-pole requires some explanation. (A mors
detailad axplanationiz givenin roy February
2003 (ST articlz ) First, a 2 meter anterna
dees maonate at UHE. The key word hers is

- hfarch 2007 1

By Edlson Fong, WBGIQN

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

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

wo-meter antennas are small com

pared to those for the lower fra-

queney bands, and the availability
of repeaters on thiz band greatly axtends
the range of lightweicht low powear
handhelds and mobile stations. One of the
tnost popalar ¥HE ard UHF base station
antennas is the J-Pola.

The J-Fole haz no ground radiale and
it iz 2azy to constmuct winge inexpensive
materials. For its simplicity and small size,
it offers excellent peformance . It radia-
tion pattzrn iz cloge to that of an “idaal™

G Twlnles —_

Sollee and
'\~ Short Together

Figure 1--Basic dimgr@mand dimensions
tor the atiginal 2-meater rbbon J-Fola.

B  February 2003 5%

dipolz becausz it iz end fad; fhis resulte
in virtually no dismption to the radiation
pattern by the fzed lire.

The Conventional J-Pok:

I waz introduced to the twinlzad ver-
sionof the J-Fole in 1960 by my long-time
friznd, Dennis Monticelli, AB6C, and I
was intrigned by it sinplicity and high
performancs . One cangcals thiz dzsiento
ong-third zize and alao use it on UHF.
"With UHF rzpeaters becofning mots popi-
lar in metropolitan arzas, [ accepted the
challengs to incorporate both bands into
oz antznna with no degradation in par-
formance. A comemon feed line would also
elirninats the needfor a duplaxer. Thiz ar-
ticle describes how to convert the tradi-
tional single hand ribbon J-Fole design to
dual-band opzration. The antenna iz 2n-
clozzd in UV-rezistant P pipe and can
thuz withstand the e lemme nts With only the
antenna connector 2xposed. I have had this

antenna on my oof since 1992 and it has
been problam-free in the Jan Frarcisco
fog.

The hasic confignration of the tibhon
I-Pole iz shown in Figore 1. The dimen-
sionz are shown for 2 meters. Thiz design
wag alzo discussed by KDEOLF in @5T.2
That antenna prasented dual-band reso-
nance, oparating el at 2 meters tatwith
2 6-TdB deficit inthe horizontal plane at
UHF whan comparzd o a dipols. This iz
attritmtabls to the antenna operatingat its
third harmonie, with multipls ont-of-
phass cufrants.

I have tzsted single-band J-Fol: con-
fignurations constrocted from copper pips,
450 0 ladder lne, and alomminnmn od.
Whils all the designs performed well, 2ach
had shorteomings. The copper pipe J-Polz
matching szetion would be sxposad to the

1. Reynante, KOEGLF, "An Easy Dual-Band
WHF/UHF Antenna,” Q57T, Sep 1994, pp &l -
2.

Third
Harmanle

Figum 2—-Thig
EZMEC plot shows
the difference in the
madiztion pattarns
between a vertical
halt-wave radiator
upersted Gt its

145 MHZ)@nd third
NaFnonic (445 MHZ).
At tha fundamental,
most o7 the enengy
iz ditactad =t right
anglas to the
antenna—and to
digtant racaie s,
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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
handheld transceiver would have been
adequate for most emergency activi-
ties, because they were conducted on

|[Edison Fang. WBSION, photo)

VHE Today, both VHF and UHF are
used for emengency communications
by organizations such as ARES and
RACES. In some areas, even the UHF
amateur band is full. This was the
primary motivation for introducing
the DBJ-1 dual-band J-pole and the
DRBJ-2 roll-up portable version, " Ed-
ison, WBGIQN, and his students have
built thousands of these over the last
10 years for various ARES/RACES
clubs and govemnment agencies.

An often-repeated request was
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 mast
important wse is for packet radio.

Since the development of Outpost
Packet Message Manager by Jim
Oberhofer, KNOPE, 1.25-meter packet
1s not only popular in the Bay Area,
but has spread nationwide,? 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 deployment, The 1.25-
meter band is not harmonically related
o any other ham band, and thus, its
antenna dimensions for that band are
not related to those in the 2-meter or
T0-centimeter band. This makes im-
pedance matching difficult, and the
construction of such an antenna is not
obvious.

00 2 tmineodors T

sngle 818 AWG wre |

Short top side - ES e
of RG-1744 1

1"aue

1M° notch —— prem—

—t

3000 winlaad  — 15-104"

Q10!

Figure { — The ariginal DBJ-1 dual-band
J-poia shows tha appeoximate dmansions
usad when the antenna is insened into a
¥-nch OD Class 200 PVC pipe.

March 2017 35
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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
It 1s end fed

5 of 30
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Here 1s one of the main antenna
towers 1n SF.

Notice there are NO radials on
any of the antennas. Most use
internal J-pole designs. A
lightning arrestor 1s also not

needed since by design, it 1s a
DC short.
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Conventional Dipole - works
great but cumbersome to mount
and there 1s always feedline
distortion and antenna mast
distortion. Wind load is also
high.
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* First introduced to the ribbon J by AE6C
in 1990

* Antenna excellent - considering simplicity
o Stickitin a PVC 3/4” - very durable

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

 To date — we have delivered over 35,000

* 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 374 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.

9 of 30
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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

10 of 30
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EZNEC
PROGRAM FILE..3RD HARMONIC T Lk

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°.

11
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Smith Chart
inductive +1]
+2]
0.5]
[ infinity
-0.5] -2j
capacitive 1j

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

37 1/4”

/ 1/4 ). at VHE

Cut out a 1/4” notch —>» T .
15

Splice and short together

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.

14 of 30
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19.25%

I
U |

— 55 —

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

571.5"

15 of 30
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SLIM JIM
1/2 wave
L
\ GAP
. \\“\\:; ! 1/4 wave

I N

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.

Center conductor
to longest side
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300 ohm twinlead

17”

4 1/4” RG174a

Voltage along twinlead

11 1/42
/L4 at VHE

Short topside of RG174a —» HLF

+ <— 3/2 A at UHF

1
1 \
1 \
1 \
1 \
1 AN
~

15 1/4” / .~

Cut out a 1/4” notch —»

<— 1/4 A at UHF

\
N
~
~
~
~
~
- —”

R ,

Splice and short together

Figure 3 The 2 meter J-pole modified for both VHF and UHF operation.
17 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 (ﬁ

J

N\

B 2N

4 Nylon tie for hanging

18”

«— Short topside of RG174a

4 1/4” RG174a

N

Cover these sections with heat

111727 . .
shrinkable tubing

1/4”

e— 55— je—

114

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 1s because
we have compensated for the velocity factor of the pvc

pIpe.

The pvc pipe used 1s very important. We found that
Lowe’s item #23990 was the best performance for RF.

19 of 30
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REF 0.3 dBm .

REF 0.3 dBm ATT 20dB A_write B_blank 10 dB/ ATT 20dB A_write B_blank
10 dB/ ; : : ; i T T T T T
FREQ OFS FREQ OFS
0 Hz | 0Hz .
RBW RBW
300 kHz L ; : : s | 300 kHz = ; H .
VBW VBW
100 kHz 100 kHz
SWP = : ; : — SWP C -
50 ms 50 ms

CENTER 445.0 MHz SPAN 100.0 MHz CENTER 445.0 MHz SPAN 100.0 MHz

Figure 5a 2 meter J-pole at UHF. Figure Sb DBJ-1 at UHF.

20 of 30



DBJ-2 Ed Fong 12/14/2013

VHF Y4 wave mobile

VHEF 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 Y4 wave mobile

UHF rubber duck

Standard VHF J-Pole

Dual Band J-Pole

-38.8 dB

-41.3 dB

-45 dB

-38.9dB

Table IT Measured relative performance of the dual band antenna at 445 MHz.
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Our new Keysight 5062A network analyzer 2021
22 of 30
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START30.000000MHz STOP1000.000000MHz

Stub shows a clear resonant at 445MHz.

23 of 30
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445 MHz

/ marker

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.

24 of 30
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30,Jul200708: 4904
BHI 11 1UFS 1018389 o5 1a 200 B i
3 45.097000MHz
PRm g
Cor  MaRKE
146,097 MHz
146 MHz
marker
START30.000000MHz STOP1000.000000MHz

146 MHz marker of the UHF shorted stub.
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BH1 11 1UFS 10.160.59 _o.pn pod 200 0E Bl
445 000000MHz

- -

START30.000000MHz 5TOP1000.000000MHz

445 MHz marker of open wire.

146 MHz marker
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DBJ-1 mounted on the
side of the roof.
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The DBJ-2: A Portable VHF-UHF
Roll-Up J-pole Anmu;}-m,rﬂ

DBJ-2 kit — roll up dual band with BNC, SMA, and
reverse SMA. Also 6ft extension cable.

28 of 30
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/ l h S~
Approx. 50 ohm points

RG174A cables i

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

distribution

50 Q feedpoint ~ 1/4

IS

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
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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 - Tr1 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. March
2017 QST

US Patent — 9,608,336
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TBIJ-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
¥ W ey o' v
 J. L Yol i iyl 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

59999 prime WRRWT ~14

FREE Delivery by Sat, Jan 19 Product Features

Only 20 left in stock - order soon ... Y MULTI FUNCTIONS: Radioddity QB2S5 is the latest 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

$5989 _ ime Wiy v 328
Get it by Sunday, Jul 23

FREE Shipping on eligible orders

More Buying Choices
$60.46 (1 used offer)
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uSDX+ 80-10 all mode transceiver — Class S RF amplifier - $155

32 of 30
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Inside view - very nicely layed out. No heat sinks.
Power output transistors are at top left. BS170 fets.
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DBIJ-1 dual band base antenna - available in HAM (144-148 MHz and 440-450
MHz) or Commercial (152-157 MHz and 460-470 MHz) $38 (retail $55)

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 $40 (retail $60)

TBJ-1 triband base antenna 2mt/220 MHz/70 cm — $65 - includes shipping with 6ft
of pvc pipe. (retail $90)

GMRS 5dB gain base antenna $43 (retails for $60)

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

BNC — female to PL259 (adapter for roll up DBJ-2 to mobile or base) $2.50
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