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se rvice as a communicator. plus the·B
years of be ing licensed as K81HQ
(with a huge number of operating
hours on the bands). tend to give me
common knowledge beyond the phony
smoke and mirrors or political agenda
folks. I endorse the circular quad.

If co ntemplation of extending the
number of clements beyond four is
ro lling around in your mind . experi 
ence has taught me that real gain is just
not there unless yag i elements arc used
beyond the four circular clements. One
of the side effec ts of this will be higher
noise levels. corona discharge (wind
effects), and lowering the usable band
width . which is especially important
on len meters (also 2m- 70cm). For
those who wish to construct one of

Fig. I. Spacing diagram for the circular
quad.
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This quad has been construc ted and
sized for I~ ~fHz and ~O ~IHl. and
has been used for se veral years at this
QTH. It has bee n mode led and plotted
using seve ral two meter repeaters in
the area. a couple of which are of the
250 feet above ground and better vari
e ty. Signal strength readin gs were
made on a Kenwood TS-no ( 144 +
440 MHz) transce iver S-meter. The len
meter version was likewise plotted us·
ing a Kenwood T5 -430-5 transceiver
Scmeter using roth ten meter Carib
bean repeaters and European and Afri 
can DX station signals. On the ten
meter quad. these signal strengths (for
ward/back/side) were compared with an
80 meter dipole broadside in the same
direction as reference. Signal strength at
times was less than S- I and unread
able; immediate switch to the ten
meter quad resulted in an S-9 strength.

A s for the usc of circle s instead of
the classic square or diamond or delta
shapes. there arc many Ph.D.-type
mathematical- and computer-derived
reports of compari son with all of these
shapes as well as yagi designs. The
circle will a lways outperform these
other types on weak DX condit ions.
That co ntrove rsy will probably always
go on. but my 36 years of mil ita ry

N
()\Ii that ten meters is comins
back a ....ain after a seven yea;e •

rest. renewed interest by DX
stations is again making the band ex
citing. Although a typical trapped 10
15-20 yagi beam is OK. an inexpensive
ten-meter-on ly antenna is much less
expensive and a real weekend do-it
yoursel f project.

What is being shown here is the abi l
ity of the novice. with limited technical
expertise. to put together a world-class 9
dB (over a dipole) gain antenna for un
der $65. In today's expensive world.
this is a real eye opener.

All of the components are readily
available from the local hardware or
home improvement store. Tools amount
to the ki nd o f tools that every home
owner must have to maintain his in
vestment-s-the ranch ! These too ls arc a
hack saw, screwdriver. adj ustable
wrench (or equivalent). and . of course.
a drill with a couple of bits. If yo u
want to make things look pre tty. then
maybe a crosscut file would help.
Now. this project is not for the critics
to bash or go into a Ph.D. thesis on-
•• • •It S Just common sense construc uo n
and tested resu lts. Please. no experts
need to criticize: Just go on purchasing
those expensive commercial yagis.



[0 the boom, the use of al um in um
plates and stain less V-bolts is recom-
mended. The additional couple of stain-
less bolts and nuts to secure the boom
and mast to the plate for guaranteed
non-slip is we ll worth the two dollars.
C lim bing towe rs is not my idea of fun.

• Now that we have spent time and
money purchasing and bring ing home
thc plumbing and construction compo-
nents, let 's put together a nice looking
quad antenna system. It must be noted
that the general practice is to install a
gamma match system to match the an-
tenna array and coax impedances and to
establish a balanced loading condition. I
found that on the c ircular clement

•

Parts list

I Qty. Description

I 4 1.5' PVC-DWVdrain pipe 10 fl.

, 3 1.5" PVC-DWVcouplings

12 0 .5" CPVC water pipe 10 ft. I
9 0.5' CPVC water pipe

couplings

3 0.5' CPVC water pipe T-
couplings

1
1-5/8' galv. steel tubing 10 ft.
(fence rail)

110ft. #14 or #12 AWG bare copper
wire

3
4' x 8" galv. steel perforated
plate (decks)

12 #6 -1/2 stainless steel sheet
metal screws

3
1.5 ' steel If-belts , long
(PVC-to-boom)

6 # 1/4 x 3" galv. steel bolls
(end cross member)

12 #1/4 nuts (use on item above,
double nut)

1 can ea. PVC cleaner, PVC/CPVC glue

Optional

1 10 ' x 10' aluminum plate
(0.25' th ick)

2 1.5' galv. steel u-borts (Short)

2 2 ' qalv. steel u-tons (short)

2 #1 /4 x 2' galv. steel bolts/nuts

i. 1-7/8 ' x 5 ft. galv. steel mast
{fence pole}

Table 1. Parts list.

the electrical (not physical) hal f wave
leng th at this frequency. C ables such
as RG·21 3. RG·8. RG·58, etc., which
have a solid poly internal covering
( i.e., between the cente r conductor a nd
shie lded braid ), have a VF of abo ut
67% . The other types that have a foam
insu lati on generally have a VF of
about 79%. Whether you use 52 ohm
or 75 ohm impedance types makes
very little di ffere nce. In fact , a 75 ohm
characteristic im pedance more closely
matches the circu lar loop im pedance
This is not a critical item. For those
few diehard old-timers who ins ist on
minimum loss at 28 M Hz and insist on
using 300 or 450 ohm twinlead with a
4 : I balun or antenna tuner, yo u have
been around long enough to know how
to deal with that type of transmission
line.

O nce you have determined that the
tower is 22 feet tall or higher, then yo u
can determine the physical length of
the coax for proper operation (i.e., odd
multiple of one-half wave leng ths x VF,

at the lowest frequency that the cab le
is goi ng to be used one-even at 1.8
MHz if you are remote ly switching it to
a 160 meter system). Also make sure, for
propagation and safety reasons, that the
shield of the coax is grounded at the
base of the tower.

Now we can begin with the con
struc tion of the antenna system. The
hill of materia ls shown in Ta ble 1 will
he needed to make a good healthy an
tenna that has been proven to go
through ice , snow, and 80 mph wi nds
sa fely. The ma in reason is that it is ex
treme ly light in weight and very flex 
ibl e. The rotor system will also bene lit
with th is type of antenna system. O ne
warni ng given is that the plastic shou ld
not be painted with any thing . For an
e xample, sho uld black pri mer be used,
su mmer sunshine wi ll raise the te m
perature above the 2000 F le ve l and
disaster will set in!

The source of a lO-foot boom is any
place that se lls chain link fence. This is
a top rail made to te lescope into an
other, so 20 feet or so of boom is pos
sible. The optional 5-foot mast is in
case your present mast docs no t extend
5 teet above the tower. If you need a
mechan ical system to connect the mast
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Fig. 2. Tee connections for the driven and
parasitic clements.

these for two meters, it might be noted
that it wi ll be th ree wavelengths on
7Ocm- lherefo re yo u get additio nal
gain on 70cm along with the large
bandwidth gains.

T he objec tive of thi s article is to pro
vide detai led instruction on how to
purchase components loca lly, cash
and-carry sty le, and put together a n in
expens ive high gain ante nna system
that does not requi re tun ing, expensive
meters, and gadgets to make it work.

Your coax length shou ld he an odd
mult iple of one-half wavele ngt hs at
the lowest frequency you expect lO op
erate. Make sure you include the VF
(ve loc ity factor) when fi guri ng this
length . Approximately 18 feet is nne
hal f wave lengt h on 28.4 Ml-lz. Now
mu ltip ly the VF with this length to get

Fig. 3. Element 1I/OIIIIting derails.
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iArv DOwn Converters.

(Kilo, Wired ar'lCl TaSIM'

MooeI ATV-3 (42 Q--4SO) ,
(Ga AS - FET) $49_l/S!$69 9S

MOdel ATV_4 (902-926)
(GaAS - FET) $59951$79,95

UCENSE PLATE~
MOUNT

•~ ail Ham&1idI .3t1 x 24f'reed
M\IlMIl$ &'Ill 1T1CU'1WJ;j,
many~ ' 15' RG 58 QJ8X

•Owr 4lXW ~ wrPlA!Se.
hc*lflg pcl'IOW. • No lU!iIlIilmruTI

• 1~ x 1'- txlI pm. alI1A\don.

CIRCL E 99 ON READER SERVICE CARD

CIRCLE 275 ON READER SERVICE CARD
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,¢ II AT LASTII~ ~
2 METER ANTENNA • Moura bIIllind licenH plate

NO GROUND REQUIRED • MOUl'II ill c:onstIVCled 0/ type 304..... -ace Gai'l
SIainles& Steel

• Complele wiln SIS l'IardwBIe

· R.V.a •PoM:r rlllEId • • FOf A/tlllf\.... witt> 318" x 24 Thread'00_ 'Accepta PL-259 Oired )
' Rei

""- • NMO Illlliu mcut • Gfouod Itrap Included

• Complete mountlng~
._~ •Or'tt'.-cr laI "'.....- • 11·71tl 100% MADE IN USA~- -.- ... $4495

CAT, .m·,
•<M1 bQ UJad I'MI • AdapBI an:! u,- Trl~Magnetic Mount....- ""1' ..... rrMle MODEL 375mort"""

~ Only'39"CAT. 1/ HW-1

$44"
•PaIlJ1 Fa di 'II

....
15 m Mars
12 m81er8

"m-.6 millers

~Communication
~Concepts Inc.

ADDITIONAL ITEMS
He.t ~n' Materi.l
MOdol!19 Hea t S,.... IS.5· ' 12" , 1.61, $24
CIfS-B C0PP&r Spoo~ad", (B '~ 6', 3J1l1 $2
Low P• •• F,Il",. ,up to 3OOW) ,4
lor ~.fmon,o. 112,95

508 ~:Ii1 18lon e D r ive • BUveTCl\'~k. O hio 45434·584l) Speoil, 10M, 15M. 20M 4()M 80M IIlOM

e-mail: cci.daytonwpobox.com HF Spj ~te" .""Combl"",,,' up IO~~W
www.communication-concepts.com
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LINEAR AMPLIFIERS

3:
Phone

(937) 426-8600
FAX

(937) 429-3811

HFA",pll~er. 2 Me Ier Amplifiers HARD TO FIND PARTS
PC lX>a'd and complete pan. I,S! lor (144_1 46 MHl ) • RF PowetTrs n",SlofS
0 0 .",...r,ne " oosctObed 101 the • e'OIIdbllnd HFTra ns"""",..
" r... . • OKil orW;red and Tested) • C~,p ca~s _Ke",. ," "111010101.0 Appllc.llllOn Nol... an ~ 0 " .

Englnee<lng Bulletins: 35W _Model 335A , • "leta ...tad Mles C"JI5 . UnelcOJSemco

ANmH
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ANTl'lL (20'0'1) AR313 (300'0'1) 75'0'1 . Model 875A. Ce" us /or 's(fenge- flatrf 10 ~oo perts.1
AN 762 (H OW) [ B2?A (300'0'1) $119951$15995 OlGITAL FREQUENCYREADOUT
Ell63 (140Wl EBI04 (600W) ~o, oMJer aneiOg lranS<:e<Y""
AJU05 ()(KIWI AR3470oooW) T1( -I IW;rOO e r>d r"'led j $ 149.95

CIRCLE 141 0" READER SERV ICE CARD

• MonObandera lor 75 10 6 "*-,
• Very ""II~ fitlerglaaa & M n_

It..l,
• TelllIcopn fOf _ y adjustme nt
• 318 x 24 TPf bNe iris .....t

mounlll.•
• Low profilu & KlW wind lead.
• Neeo. no IpMgs Dr IIU)'1,
• Complete .""inll & malchi"ll

lnSUlICIiona incIudfId.
• ApproXlm.te~ 7 II. till,
• 600 watl$.

Call Band
9175 75 meters
9140 40 meters
9130 30 meters
9120 20 meters
9117 17 melers

THE ORIGINAL WD4BUM
HAM STICKTM
ANTENNAS

for HF MOBILE OPERATION

$19.5 each

Individual Cells - Replacement Packs - Lead Acids
Rebuilding Service - O. E.M. Assembly

for
"Handheld Radios "Laptops *CelJular Phones *Camcorders

*Portable Scanners "Test Equipment *Power Tools

Check into our rebuilding service - Substantial Savings over NEW!~

Convert yo ur pack 10 NiMH ! Same size pack - HIGHER capacity! lJiIIIIiIII
IZI Call for a price list or vis it our website: www. nicdlady.com •

17052 Alameda Dr., Perris, CA 92570-8846

(909) 789-0830 email :nicdlady @deltanet.com FAX: (909)789-4895
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quads in particular, the driven element
must he broken at the fccdpoint to get
it to comply with standard gamma match
systems. After putting on the gamma
match, a good match was accomplished.
However. for unknown reasons the re
ceived signal was d iminished consid
erably with the use of AC coupling vs.
DC coupling (no gamma) . So for sim
pli city and performance sake, a direct
coupling unbalanced termination was
made that resulted in excellent perfor
mance . Do what works!

First, make the driven c leme nt. It is
heing cut for approximately 28.4 MHz
center. This results in about 35 feet of
total length. Take four of the CPVC
pipes and cut off the ends to achieve a
length of 8 feet 9 inches, which eq uals
a circumference of 35 feet. C ut a 36·
foot length of copper wire and begin
inserting into the end of the first sec
tion of pipe . Whcn it reaches the end,
clean the surface of the CPVC pipe
and a coupling. Then apply g lue and
couple . Ensure that these pipes are ly
ing on a relatively flat surface. Con
tinue to insert the copper wire one
section at a time . When all four sec
tions arc put together, use aT-co upling
CPVC to complete the loop, e ns uring
that the ends of the copper wire arc
drawn through the holes in the Tt-cou
piing . See the drawing . Now insert an
50-239 or N coax receptacle. This is
done with one copper wi re to a so lder

Fig. 4. Cross member and boom mounting
details.



Plwto ..t.. K81I1Q :~ circular quad is { III impressive sight.

Connn ued on page 25

4 x 9 ft. 2 in . pipes
(36.5 It.) - +4%

4 x 8 ft . 9 in, pipes
(35.0 It.) - 0%

Elements

Driven

Ref lector

Cross Members I
Director 4 x 8 It, 4 in. pipes I

(33.5 ft .) - ·4%

Driven 11 n. 0 in. I
Director 10 ft. 6 in. I

Table 2. LeIl~I1J.~.

Reflector 11 It . 6 in. I

gi ve best resul ts as a reflector clement.
A aain. cut o ff a 38-foot piece of cop--
per wire and insert and assemble the
re flector as was done with the driven
clement. Ensure th at the Ttconncctor is
faci ng outward from the loop so that it
wi ll face the ground whe n hoisted into
positi on . Before g lui ng th is connector,
make sure each end of the copper wire
comes through the ope ning , Take eac h
end and wind around th e outside o f the
C PVC tubing as per the deta il d ra w
ing . i.e . . two loops. and c ut. This will
ensure that nothi ng had happens when
everything is hoi sted into position .
Again. the length of the copper wire is
not super critical. Allow the open ing
o n the T-connccto r to remain open (do
not close with caulkj-c-condensaticn
must he able to vent from the tubing .

Next is the director clemen t. Con
struc t it as the re flector element. Cut
fou r C PVC pi pes to a le ngth o f R fee t
4 inches each. This w ill resu lt in a
33.5· foot ci rcum fere nce . again 49i
shorter then the driven cle ment. Thi s
will be mounted about 4 feet in fron t
o f the dri ven element. wh ich relates
to a 0.) 1 lambda spac ing . Terminate
th e co ppe r \v ire a s was done on th e
reflector cl ement.

Now thut we have the c le ments
made . we m ust insert the ho rizonta l
cross members for boom mount ing.
These cross members arc made of
PVC-DW V 1.5" plastic pipe. Take one
o f the p ipes and c ut the fo llowi ng
pieces: reflector. 18 inche s (II fe et 6

I : J SWR after tu nin g o ver the en tire
10 meter hand (28. 1 through 29 .7
MH z). Q uads are lo w Q resona tors and
therefore have wide bandwidth.

Wh ile the d riven clement is stabiliz
ing. work on the director and reflector
clements ca n he done. Starting with
the reflector clement. the next four

CPVC pipes can he c ut to 9 feet 2
inches. which relates to approximately
36 .5 fe et in c irc um fere nce o r upprox i
m ately 4'7(' larger than the dri ven cle
ment. Note that the spac ing on the
boom will he 6 fe et. resu lting in a 0 .17
lam bda . Th is space h,IS been sho wn to

lug attached to a screw on the fla nge of
the receptacle and the other wire :;'0 1

dcrcd to the center terminal. Nnw push
in to the Tcoupling opening utter up
plying some d ear silicone caulk . Let it
se t overni ght to ensure se tup o f the

caulk. The next day. connec t th e coax
to the clcrueru and test it with lo w
power for SWR and frequency ce nter

ing. Usable band width sho uld he in ex
ce ss of 400 kH /.. with a 1.3 : I or less
SW R rising up to 1.7 :1 for approxi
marcly 800 kH /. Most modern tra ns
ceive rs req uire the use of an ante nna
tuner: therefore the a nte nna will give a

Plw((J /I. Closer riell' of h('tlllI and elements.
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Keys, Bugs and Paddles from
around the world!

""" Nye Speed-X
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Germ ::my: SChurr

Also Kits, Books. Tods o-a Sottwae!
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CIRCLE 254 ON READER SERVICE CARD
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A DMiioa o(Miledotlo TocbttoJoI ics, Inc.

The Drake 5W-2 provide conlinUOUS coverage
rrom 1001030000kHzin AM, LSB and USB modes.
Tuning is easy via manual knob .up-down buttonSOf
100 memories, The sideband selectable synchro
noes tuning stabilizes fading signals. Other refine·
mente include: RF gain, tuning bar graphs. huge
100 Hz LED readout, keypad and dimmer. The
optional remote (shown) leis you operate !his radio
from across the room (Older #1589 '48 .95). All
Drake receivers are proudly made in Ohio. U.S.A.
and tearcre a one year hmited warrnnty.
Regular Price "469-.95 Sa le ' 399'- (+"7 UPS)

The Drake 5W-' broadcast receiver also covers
100 to 30000 kHz, but in AM mode only . Fe a tu re s

inc lude: 1 kHz LEO readout. keypad, AF Gain and
32 memories. Beth models operate from 12 VOC or
via the supplied AC adapter. A great sta rter radio!
Regular Price '1i!! 49.95 Sale 1199'. (+"7 uPS)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg , OH 43068
• Orders: 800431·3939
. Inlo: 614 866-4267
. FAX: 614866-2339

www.universal·redio.com
Quality Communicstions Equipment SilICa 1942

JI_ Expra. FAX : (303) 74S~792
3140 s.Pwn. 51. K· 1S6 OnIelS: (800) 1$2.3382
Aurora, co 80014 E-mail. bq@Morsc:X .com
(303) 752·))112 Web._w.MorwX.to..

CIFtCL.E 136 ON AEADEA SERVICE CARD

.. .--- .••..•.....-

CIRCLE 75 ON READER SERVICE CARD

ELECTRON TUBES.J AK-80XED unuHd:

4CX300A Elmac. $35, 1125 Nat. Union. S4.50
4CX5000J Elmac:. $6SO. 5~8A Sylvania, $9.95
4032 Rayth eon,~ $28 6146W GE. $19.95
83 Sytvanla. $9.00 6336B Cetron.104O $30
811A CMron. S2S .OG 7360 ECG. $tS.oo

VISA, MASTERCARD ... DlSCOV£R ac:c::<JpH<l.
Pric:H F O.&. Ohio. AJ_ "" ....ppIng s.

_ ,..,. 1 c..Iog. Addr...s Dept. T3
Phone 411ti2Z7-6573 + FAX 41t1227-1313

E_~:fa~.com

HcltnoII Psoe; http://www2._oil .o;omH.orlldioi

AB_12441GRC MAST
KIT. rw.lve , Iumlnum
allo, on . t....1n et lon.,,- -

......... form sturdy. yM light.
,-- - wel,ht 3(1'001 1,7" dia, -

mast. Kit Ir>-Cludes
II... each to- and upper M<;tioI •• • _ .. Io-.,nd
...,.... _pte< _ . gin pole .lIriv" baH. low ..
36 and 42 II ll"'Y ropes. low ll"'Y Me k.... two ll"'Y
rings ph... 2-5 poo.nd~ "--t". Pa rt of OE..
2S41 GRC_......~30_.... NEW.$l3t ,50

30 FT MAST KIT

slots and bolts wi ll keep the coupling
of the element locked into place.

Now drill holes to accommodate the
Ll-bolts per the detail drawing , ensur
ing that the U- bolt is centered. Next,
drill holes into the center of the galva
nized plates and insert pipe, bolt. and
plate together. Now drill very small
holes through the plate and PVC pipe
so as to allow a sta inless steel sheet
metal screw to anchor the plate to the
pipe.

Now the clement is ready for mount
ing onto the boom. When all the ele
ments are done, mounting on the boom
may take place. I recommend that thi s
be done at ground level. Once the ele
ments arc mounted to the boom, again
dri ll small holes at the end of the plates
as before and attach two stainles s steel
screws through the plate and into the
galvanized steel boom. Once assembly
is completed. connect the coax and test
with low power RF. SWR will be 2:I
or a little more while on the ground.
The 1.1 : I or better will be seen once
the antenna is aloft.

This antenna system did not require
very many hours of construction time
nor a lot o f bucks to obtain 9 dB gain
over a dipole system. The OX will
hear you very respectfully with just
100 watts . Good OX! fa

Three-Element Circular Quad
continuedJrom page 20

provided the possibility of good results
in the contest.

The details of the contest itself arc
not really important. However, our most
significant objective was to contact
someone from the northerly direction
someone in Russia.

Most of the accessible Field Day
contesters were from the southeaste rn
Ukraine, because this area contained
highly developed industry and larger
concentrations of radio amateurs. No
one had ever worked our northern
neighbor country previously on 2
meters, but we knew that Russian ama
teurs were also pointing their antennas
toward us. Our task was to face one
another pattem-to-pattcm at j ust the
right time. After several attempts, I
found weak CW signals from Russia.
As I recall, it was UA3KYB. We had a
nice QSO. and afte r one hour repeated
again. It gave us some very good
points for the contest . But, most of all.
I'm still proud that it was a tru ly his
torical moment: the first QSO between
Ukraine and Russia on 2 meters had be
came a reality. It was in June 1970 . . .

Note: The names of all fellows men
tioned here are real , but some callsigns
were changed later several times. The
club station for our students became
UK5LAP and this new callsign took its
place in thousands of amateur logs all
over the world .

I would like to express my grati tude to
my friend David Evison MDE, for
reading and preliminarily editing (in a
language sense) this article. II

inches) total ; dri ven. 12 inches ( I I feet
o inches) total; and director, six inches
(10 feet 6 inches) total.

Take these pieces and glue to each
additional 100foOL pipe to make the re
quired lengths. Now take a hack saw
and cut 0.5"-widc, 2"-deep cuts in the
pipe as per the dra wing. Plie rs can be
used to remove the excess to clear the
slots. Now place the cross member
into each loop. Drill holes into the cross
members to accommodate the 1/4" x 3"
bolts as per the detail drawing. These


