
The 2m Quad Project
Here 's a great antenna p roj ect for your club!

Larry R. Luchi W7KZE
P.O. Box 1612

Mukilteo WA 98275

PhotoA. nevin Corbett KB 7NKT and Mau CJUlp.\"in checking the SWR.

A
s the rain y season blew into
Pugct Sound, I was giving
though t 10 the second semester

of our e lec troni cs tech no logy pro­
gram at Sno-Is!c Skill s Center. Dur­
ing thi s semester I teach amate ur
radio to my j unior and senior high
sc hool st udents ... a daily block of
three hours o f classroo m lecture and
lab. Each of my stude nts builds an
AM/FM su perhe te rody ne receiver to

give further unde rstandi ng to my
lect ures on elec tron ics theory. Th is
gives these teenage inte llects a
break from the 30 minutes of d its
and dahs of Mr. Morse ' s code.

December brought rain. rain and.
when the sun was about to appear,
more rain . Jan uary was j ust a little bit
mere of December: ra in. rain and
wind . What docs th is have 10 do with
young high school studen ts and ama­
leur radio '? A reason to demonstrate
antenna theory in the classroom. and
hope for sun in February-to he exact,

"The rationale f or using
oxyacetylene welding wire for
the elements was to keep the
cost ofour quad to $0, and

also to improve the students '
soldering skills."

on Gro undhog Day. On February 2nd
the sun did peek o ut to gree t my
bi rthday. Ha vin g spe nt ove r ni ne ­
te nth s of my life as a ham radi o op­
erator, I Ic lt that th is was an
appropriate time to ta ke the c las s
outs ide to te st the antennas we 'd
made in the c lass room.

Wc 'd made a half-wave dipo le for 2
meters. 146.58 MHz. using the for­
mul a 468 divided by the frequency in
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MH z for a le ngth of 38.5 inches.
De vin Corbett KB7NKT cut the num­
ber 12 wire and installed a PIN diode
and a Fluke 87 Digital Mulumeter in se­
ries with the antenna to measure the cur­
re nt. Two meters gave us the compact
size and also allowed me 10 demonstrate
vertical and horizontal polari zation .

As I explained the ha lf-wave di­
pol e ante nna to my stude nts. the ir
eyes began to glaze: "Like how can
th is work?" With o ur demonstration,
so me o f these bri gh t young minds
opened up and started to ask que s­
t io ns : "How can a full wave fi t in to a
hal f-wa ve le ngt h of wi re ?" M y ex­
c ite me nt increased with each ques­
t ion. I fo und The ANNI, Antenl/ll
Book and sta rted to look for a 2
me te r quad an ten na that we co uld
make with l itt le cost to the stude nts .

Suo- Isle Skill s Center is a voca­
tional high school with 22 programs of

instruction , from automotive technol­
ogy to we ld ing. The resources of the
faculty and supplies are a ham's dream
come true .

During the last week of January. it
ruined so me more . T hi s was an op­
port une time to build a single-c le­
me nt qua d at home to illustrat e a
full -wa ve a nte nna to the stude nts .
The third quarter of instruct ion is
communicat io n elect ronics and the
goal of each stude nt is to pass th e
Technician Pl us exam. The ha lf­
wave dipo le a nd quad are bo th a n­
ten nas tha i are co vered in the exams .
In my lec tures on an tennas the stu­
dent!'. ca lc ulated the lengt h of eac h
type o f a nte nna needed to pass the
exams . For q uads. the le ngth of the
full-wa ve loop can be calcula ted by
1005 divided by the frequenc y in
MHz. If mult ipl e e leme nts a re used.
th e re flector sho uld be fi ve percent



"The resources of the faculty and supplies at Silo-Isle Skills
Center, a vocational high school, are a ham 's dream come

true."

1'110(08. Devin Corbet t KB7NKT measuring the .\pacillK fo r the[eedline.
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longer and the dircctor(s) fi ve pe r­
cent shorte r.

With my Antenna Book in hand . I
we nt to the faculty lounge to discuss
my qu ad ante nna project wi th some
o f the staff. I showed Dan Minzel .
our weldin g inst ructor, the drawings
o f a portable 144 M liz fo ur-eleme nt
qu ad . He had a large quant it y of
11K-inch d iameter oxy acet y lene

we lding wife that we could use for
the loops. AI Urness N7Q DC . our
plastics ins tructor, had the PVC sup­
port (sp readers) and a Piberg las r
boom. The machine trades instruc­
tor. Tom Clemans , suggested he
have his stude nts dri ll all o f the
ho les need ed in the PVC (spreaders)
supports and boom. II's as exci ting
to have coo pera tive work ing gro ups
o n the sta ff as it is to teac h in the
c lassroo m. II was a good beg in ning
to the second se meste r.

The e le ment spacing for quad anten­
nas found in li terature ranges from
0.14 to 0 .25. Factors such as the num­
her o f e lements in the array and the pa­
rameters to be o ptimized (FIB rat io.
forward gai n bandw idt h. etc.) deter­
min e the optimum clement spac ing
within th is range . The fo ur-e lement
quad we construc ted in class was cut
for 146 .58 kHz . We decided o n a re ­
Il cctor length of 86 inches, wi th the
driven e lement 8 1 inches and the
di rectors 77 inches lo ng.

C onst r uction

We began with the 10 feet of
II2 · inch PVC for the booms that was
provided hy AI. It was c ut to 42 inches
in length. with allo wances give n for
the two PVC tees, o ne fo r the re nee to r
a nd o ne for the first director.

The re flector tee was g lued to o ne
end of the boom, 16 inc hes fro m the
center of the d rive n ele me nt tee . This
was the work of another classroom
team led by Man Wa tson . Matt made
sure that the distance from the ce nter
of the re flecto r tee was I fl in ches to
the center o f the dri ven e lemen t tee.
and the second di rector tee was on

center. 13 inches from the d riven cle ­
me nt. Finally, the first d irector mea­
sured 13 inches from the second. then
all of the PVC tees were glued into
place .

Co nstruction of o ur first four-clement
quad began with II2 -inch PVC spread­
ers. These c lements were fi rst assembled
with the holes drilled for the liS-inch
brazing rods. The reflector spreader

was 22- 1/2 inches long, with Jl8-inch
holes drilled 1Q..3/4 inches fro m the ccn­
ter o f the boom. The driven spreader was
21- 1/4 inches long. with holes d rilled
10- 1/8 inches from the center of the
boom. and the directors were 20- 1/4
inches, with holes drilled 9 -S/K inches
from the center o f the boom.

We used II2-inch PVC for the boom
with PVC tees to install the spreaders;
each spreader was cut in half. i.e . the re­
Ilcctor was cut at I I · 114 inches, then
each end was glued to the tee and in tum
to the boom.

The rationale for using oxyacetyle ne
welding wire for the cleme nts was to
keep the cost o f o ur quad to $0. and a lso
to improve the students ' so ldering ski lls.
No. S aluminum ground wire will work
j ust as well. The brazing rods cost
around $2 .26 .

A 12-inch x 2- inch Plcxigtasr p late
was used to suppo rt the feed point
hardware and the feedlinc . The feed
point support was epoxied to the
boom. Usi ng a heat gun . we bent the
Ple xig las to meet the drive n eleme nt.
The e nds of the brazi ng rod s were
3/4 inch apart where the y mo unted o n
the Plexiglas plate . We left enough ex­
cess rod to be nd a sma ll loop fo r at­
tachmen t to the coaxia l feed line with
stai nless stee l hard ware .

For ve rtica l polari za t ion . we lo~

cared the fe ed po int in the ce nte r of
one side of th e d riven clement. In
tests . we fou nd that there was a 10
dB loss in the hori zo nt al po la riza­
ti o n when we tested with a local
repeater.

We co nnected the coa x to the holts
con nected o n the drive n cl ement sup­
port p late. and ra n the RG-K along the
Plexig las to the boom. From there the
cable was ro uted directly to the mast
and down. The ante nna provided very
good perfo rmance. with a reasonable
SW R over the e ntire 144 MHz band .
We used a Bird wattmete r to measure
the reflected power and found that
with 100 watts o ut, less than 1/2 watt
was refl ected .

T he kid s no w know what a full ­
wave a nten na is, com pa red to a half­
wa ve a nte nna . Our ne xt clas sroo m
project is to buil d a PV C 10 meter
quad . We ' ll be loo kin g fo r yo u o n 10
me te rs . m


