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Build this portable 2-meter quad antenna. It offers
plenty of punch to the pound for your next Field Day adventure.

IF YOU'RE AN AVID VHF H IL L-TOPPER,

or just thinking about becoming
a "ham", you'll be interested in
this inexp ens ive a n d easy-to
build a n tenna for the 2-meter
band. Join in the spirit of public
service by taking this light, por
table quad anten na in to the great
ou tdoors on Field Day, an an nual
even t h eld every June. On Field
Day, a mateu r radio operators
take thei r equip ment into the
field and, using power generated
at the op erating s ite , test it to pre
pare for th e ir respons e in the
event of a di sas ter.

Our portabl e qu ad antenna
weighs o n ly . two a n d thre e
quarter pounds , a n d h as good
ga in com pared to a four-element

Yagt. Assembly of the antenna is
made simple by the use of PVC
pipes and cross-tees. All the ma
terials you n eed for this project
are ava ilable at you r local home
improvement cen ter, and they a re
quite inexpensive. The au thor 's
anten na cos t abou t fift een dol
lars , in clud ing t he c oax ia l
matching section. No exo ti c tun
ing devi ces are required; all you
need is a s imple SWR (stand ing
wave ratio) meter. Figure 1 shows
a view of the antenna wit h the
spreader elemen ts taken apar t,
ready to be transpor ted.

Construction
The quad antenna consis ts of

four elemen t sp reade rs (reflector,

driver, a n d two d irector sec
tions ), four b oom sections, a
boom support and m a s t , five
cross-tees and two su ppo rt lin es .
The spreaders are fou r legs that
hold the actual elements . The
sp reade r elements should be as
sembled first. The boom su pport
an d boom sections can b e as
sembled la ter. Figure 2 s hows
how all sections are con nected .

Cross-tees Cl through C4 are
u sed in the construction of the
fou r element sp reade rs. Cross- z
tee C5 is u sed for final assembly. $:!
Four spreade r legs are cemented ~

into the four openings of cross- ~

tees C l through C4 . The legs, JJ

which h old t he antenna ele - CD

ments , shou ld be cut following ~
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SPREADER DIMENSIONS

FIG. 3-FRONT VIEW OF THE ELEMENT SPREADERS with dimensions; (a) is the ref lec
tor, (b) is the driver, (c) is the second director and (d) is the first director.
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FIG.1- THE ENTIRE ASSEMBLY BREAKS
down and sets up in about five minutes for
easy portability. Extremely light, it can be
packed in and out of some places where
two feet can go and four wheels can 't.

the dimensions given in Fig. 3.
The di mensions shown in Fig. 3
are the length of each ' sp reader.
The spreader length is measured
from the drilled hole on one en d
to the drilled hole on the other
end. Make su re you leave a n extra

h alf-inch b eyond the drilled
opening on the end of each leg,
and an extra th ree quarters of an
inch where the pipe fits into the
cros s -tee . The exact len gt h of
each spreade r leg is not crttical at
th is point ; exact measurements
will be taken after the legs are
cemented to the cross-tees.

Glue the sp reader legs into the
cross-tees with a s ilicone sealing
compou n d. Try to avoid using
stan dard PVC cement-repair of
an individual element may be dif
ficu lt later on if it becomes
damaged in field u se. Cement all
the remain ing spreader legs into
the cross-tees and let them dry
for one h our. Figure 3 shows a
fron t view of a finished spreader
element.

While the four spreader ele 
ments are curing, cut boom sec
tions BI-B4, the mast, and boom
su pport. Measure the nylon cord
that is to be used to keep the
boom ends fro m sagging. Now,
drill two h oles in the support sec
tion at one en d for the 'sag lines
and attach the lin es to the sup
port p iece. At this poin t , it might

WIRE HOLES

SAG SUPPORT LINE B

DIMENSIONS

WOODEN DOWEL 12"

BOOM SECTION B1 13" MAST 31 " (SEETEXT)

B2 13/4" BOOM SUPPORT31"

B3 8112" SUPPORT LlNE.A 48"

B4 7" SUPPORT LINE B50"

REFLECTOR

BOOM

SECTION B2~ BOOM
• SUPPORT

I I cRmfi.TEE

: ~/

\ . vc:;
i3 BOO.seenos B1 I C2 O.."";:;eno.

~ I DRIVER ~JSECONDo DIRECTOR
~ WIRE HOLES I
w
6 MAST

15 FIG. 2-A SIDE VIEW OF THE SPREADER ELEMENTS, boom sections and boom support.
ri The driver section is where the RG59/U coaxial cable is connected.
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be a good id ea to label all the ele
ments , boom sections, mas t , an d
sag suppor t for final and fu ture
assembly. Mark each section, ac 
cording to Fig. 2 to avoid any
mixups. or use different colore d
paint to mark mating pieces.

When all spreader sections are
dry, drill two holes at the end of
each spreader leg for the wires to
pass through . Use a drill bi t a few
s izes la rger than the wire you're
using-stringing t he wi re is
much faster with a la rger ope n 
ing. Measure as accu rately as
possible or the antenna will be
difficu lt to tu ne. A good way to do
that is to divide the spreade r di
mension by two, and m easure
from the center of the cross-tee.
Mark your m easurement on the
en d of each spreade r eleme nt an d
then drill two 3/s-inch h oles , one
hole dr illed d irectly opposite the
other.

Afte r you h ave fin ished drillin g
the h oles on the spreade r legs,
take cross-tee Cl , us ed for the re
flect or element, and drill a % 
inch h ole on both s ides . The
woode n dowel fits in to this ope n 
ing and is u sed for suspe nd ing
the feedline fa r enough away
fro m t he reflect or ele ment to
avoi d detunin g it .

The n ext step is to glue h al f
inch cou plings to each of the ele
ments. 1\\'0 cou plings a re glued
on the driver an d second director
elements, while on ly one cou p
ling is glued to the reflector and
first d irector. Figure 4 shows a
closeup view of the cou pling as
sembly u sed on the driver an d
secon d director elemen ts.

A fast-drying, two-section ep 
oxy is the bes t type of bonding
agent to u se for gluing the cou p
lings , jus t make sure you let each
section cure for one h our. Lay
each element down on a flat su r
face, and rough up the side su r
face of each cross-tee as well as
one end of each coupler where
the two are to ma te. Use a ru ler to
determine the center of the cross
tee and mark that po int with a
pe ncil. Mix enough epoxy for four
couplings, which is about two ta
blespoon s . Coat the four ends of
each co u pling with a medium
amount of epoxy. Glue the coup
ling to each element's cross-tee in
the center. Use on ly one cou pling
per element for now. Work as
quickly as you can, as epoxy sets
within a few m in u tes. All ele-
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FIG. 4-A CLOSEUP VIEW OF THE COUP
LING assembly used on the driver and
second director elements. Note that the
reflector and first director elements have
only one coupling cemented to the cross
tee.

men ts shou ld dry for one h ou r.
Turn the driver and secon d di 

rector elements over. Repeat the
process so that th ose two ele
ments have a cou pling on each
s ide of them, in the center. Let all
elements dry for twenty four
h ours.

Stringing the wires
For the reflector, firs t director,

a n d second director, pa s s the
wires through the drilled h oles
a n d solder them together at a
point between the spreade r legs ,
making a large loop. You must
u se a h eat s ink on each s ide of
the so lder jo int to prevent m elt
ing the plas ti c spreade r leg. On
the driver element, do n ot con
n ect the wire to make a loop. In
s tead, pass the wire through the
h ole , m ake a loop and wrap it
back on itself again a few times .
Figure 5 shows a close up of that
co nnectio n to t he driver fee d
point . Again, make sure you use
a heat sink, an d solder as quickly
as you can when you make that
connection. The driver feed poin t
is where the RG59/U match ing
coaxial cab le will be soldered.

If you n otice that there is a s ig
nificant amou nt of s lack in the

DRIVER ELEMENT

/ ~
BRAID /

FIG. 5-A CLOSEUP VIEW OF THE coaxial
cable connection to the driver feed point.
Make sure you use a heat sink between the
solder points and the plastic PVC pipe to
avoid melting.

wires, you can tighten the wire by
doing the following: grab the wire
with a pa ir of needle-n ose pliers
where it goes inside the spreade r
at each end of the spreader leg,
on~ at a time. Pull gently straight
outward from the center of the
element. Repeat that on all four
ends of each spreader leg on each
element, except the driver, where
you'll only have three points to
grab. Don't pull too hard, oryou'll
warp the spreader legs out of
shape .

Next , cut back one en d of the
36-inch RG59/U coaxia l match
ing cable u n til you expose about
1.5 inches of b ra id and center
conductor to work with . So lder
the braid to one s ide of the driver
loop. Don't forget to u se a h eat
s ink. Tape th e firs t few inches of
coaxial cable from the so lderjoint
down to the spreader leg, letting
the rest dan gle. The cab le will
run down the center of the boom
during final assembly.

Final assembly
For final assembly gently slide

the sections of boom, elements,
su pport , and mast together ac
cording to Fig. 2. The sections
sh ould slide freely out for di s 
assembly. Be careful n ot to jam
them in perm anen tly-excess ive
force is not n ecessary as the cou
pling d ep th i s o n ly a bou t
0 .5-0. 75- inch into the cross-tee.

The dowel shou ld n ow be inser
te d into the reflector element.
The dowel is u s ed to support the
RG58/U transm ission line that is
fed to the m a tching section .
Route the coaxial matching sec
tio n down the spreade r leg away
from the feed point and down the
length of the boom as shown in
Fig. 6. Tape the coaxial matching
section to the boom with elec
trical tape-that's s ometh ing
you 'll want to brin g with yo u
when you use the quad out in the
field. Support the assembled u n it
on a tripo d, if possible, or any
other type of device that can h old
the anten na steady wh ile keeping
it away from nearby metal objects
that will d is tor t it's field and play
havoc wit h SWR readings.

z
Tu n ing the antenna ~

Tun e you r t ransceiver to 146 m
MHz . Trim the free end of the ~
coaxial matching section back a ~
couple of inches and so lder it to a CD

bu lkhead SO-239 receptacle con- ~
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Schedule 125 PVC pipe--20 feet, V2-
inch in diameter

PVC cross tees-5
# 14 or # 16 gauge wire--11 yards
Two-partquick-drying epoxy-1 tube
RG59/U coaxial cable--1 yard
SO-239 bulkhead connector-1
PL-259 plug-1
3fa-inch wooden dowel-6 inches
Nylon cord-8 feet
W' PVC couplers-6
Silicone sealing compound , or

RTV-1 tube
Electrical tape--1 roll

PARTS LIST

be achieved, you've done some
thing wrong, probably with the
driver spreade r dimensions. The
models the author has built come
down to 1.1 at 146 MHz, and rise
to 1.5 at the band edges of 144
MHz an d 14 8 MHz. Also , you
might not want to push you r lu ck
in trim m ing the an ten na pas t
about 1.4 or 1.3 . If the SWR su d.
denly rises after an adjus tment,
you 've probably passed the null.
You s hou ld s till be able to get the
SWR reading down very low.

After you 've gotten the SWR
down to an acceptable level , seal
the feedline con n ector with sil 
icone cemen t for a good, weather
tight seal. Apply a heavy amount
of silicone so that it completely
covers the exposed area from the
SO-239 con nect or to past the"
edge of the skin n ed coaxial cable. ._

Allow the feedline connector to
dry for one day.

After the connector is thor
oughly dried an d cured, feed the
antenna with the RG58/U cable.
The cable length should be rea
sonably short-50-foot runs are
not a good idea.

The an tenna works well in the
field. When tested over a one
hundred an d fifty mile distance,
strength s of S-9 were reported
with as little as 3 watts from a
hilltop locale. When we turned up
the power on the quad to 3 0
watts, the receiving stat ion oper
ator said h e'd send us a bill for a
n ew S-meter! Apparently, the
quad a nten na do es have good
ga in .

Mounting the antenna for field
u s e is left to your imagination \
an d individual n eeds . But try
this little plumber's delight. We'll
see you on a hilltop soon! R-E

b

RECEPTACLE80·239PLUGPL·259

FIG. 6-A REAR VIEW SHOWS ROUTING
OF THE coaxial matching li ne, the sag
support tie points and the wooden dowel
support for the antenna feed line.

n ector shown in Fig. 7-a. That
type of bulkhead con nector pro
vides a maximum adhes ion sur
face for the silicone sealing step.
Con n ect the coaxial matching
line with a length of RG5 8/U ca
ble and a PL-259 plug, s hown in _
Fig. 7-b.

Use a Volt age S tanding-Wave
Ratio (VSWR) meter to help you
tune the anten na. The VSWR is
an importan t tool in matching
impedances of a t ransm iss ion
system. A VSWR reading, usually
called simply the SWR, indicates
the ratio of the load impedance to
the feedpoint impedance. For
maximum power transfer to oc
cu r, the feedpoint impedance of
t he antenna s h o u ld clos el y
match that of the transmission
line . If those impedances a re mis
m atched, s o me un absorbed
power is reflected back down the
transmission line . Not only is
that inefficient, it ca n damage a
transmitters output s tage .

For proper tuning of the anten
na, the SWR meter s hou ld mea
su re below 1.5. If n ot, desolder
the SO-239 con nector from the
m atching coaxial cable, trim a
quarter of an inch from the cen
ter con du ct or and the braid, re
s olde r and m easure again . Re
peat that process until the SWR
reaches at leas t 1.5 . If that can n ot

FIG. 7-A STANDARD PLUG AND RECEP
TACLE used to mate two coaxia l cable
sections; (a) is a PL-259 plug and (b) is an
SO-239 receptacle.
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We're

MakinIs g
Pure Gold.

AN ITT EMC WORLDWID E COMPAN Y

Discover our ~trengths.
CIRCLE 101 ON FREE INFORMATION CARD

All of
Pomona's Single

- Poinr'lest Clips are
gold plated forthe best
electrical contact.And, the
contact point stays where you
putit because the material it's made
ofis thebest: stainless steel forthesmallest
clips, beryllium copper for alltheothers.

WideSelection. "Hooked" Grabber"
tips areavailable in 3 sizes, pincer tips for even

tighter spaces (likeICs & SMDs) in 2 sizes.
Connect themto your wire,or we'llwire
themupfor you, ready to use. They'reall
in the catalog, alongwith a lotof other
"solid gold" ideas.

seeyour nearest Authorized
Pomona Distributor or contact
POMONA ELECfRONICS,
1500 E. Ninth St.,
P.o.Box 2767,
Pomona, CA91769
FAX (714) 629-3317
(714)623-3463


