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Looking for a good weekend project that will come in handy?
Looking for an excuse to tour your local Home Depot and pick
up a lot of great stuffe K8IHQ gives us the opportunity to do
both, plus end up with a really neat dual-band antenna.

How To Build A 2 meter/70 cm

Circular Quad
A Weekender’s Plumber’s Delight

BY CARL MARKLE*, K8IHQ

ith a little effort, this project can be fun and result in an
Wantenna system for 145 MHz as well as 435 MHz with-

out tricks, switches, or other bank-busting expendi-
tures. Let's look at what can be done to solve the VHF/UHFwide-
band, low-Q, short-boom, rugged. and low-cost system we might
put together in a weekend or less.

Now, you may say, you do not have the expertise, sources,
and general wherewithal to do something like this yourself. Well,
contrary to your belief, almost anyone can accomplish this pro-
ject regardless of age or lack of background. This antenna sys-
tem is excellent for VHF/UHF DXing and without equal for FM
repeaters within a 50 mile radius of a QTH if elevated about 25
feet in the air. My QTH is a cedar-log home with 25 foot above-
ground gable ends, making it ideal for short-run coax length, and
adequate height above ground. | use an old Alliance TV anten-
na rotor system, the mechanical type. However, any light-duty
rotor will work fine. Your local RadioShack store still offers one
at about $70.

Let's first look at the feed-line situation at your particular loca-
tion. Since | use a Kenwood TS-780 2m/70cm transceiver with
only 10 watts output on these two bands, it is especially impor-
tant that | get the maximum power to the radiator—i.e., anten-
na system. Since | am using under 100 watts output, | have found
that good RG6 satellite TV cable is excellent and inexpensive
to purchase from your local electrical supply house at a price
under 12 cents per foot. | chose to use PL259 and S0O239
male/female coax connectors for this project, although type N
military connectors could be used. By using a UG176 reducer
for the PL259 male termination, a good weather-tight connec-
tion can be made without a problem. You must, however, grip
down on the threaded end with a set of vice-grip pliers and drill
out the hole dimension ever so slightly so as to accommodate
coax cables such as RG8X and RG6. An alternative using type
F connectors is outlined in fig. 3.

The length of coax at these frequencies is very important if ade-
quate SWR control is expected from a no-tune solid-state trans-
ceiver. A 1.5:1 or less ratio is very important if adequate power is

*11570 Taylor Wells Road, Clairdon, OH 44024-8910

The completed antenna is a mechanical marvel. Even with a bit
of snow hanging on, you can visualize from this and the draw-
ings how the antenna goes fogether.

36 -« CQ + July 1999

Say You Saw It In CQ



Buying A Used
Shortwave Receiver

Buying A Used
onortwave Receilver
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* Covers last
twenty years.
*» 100 Receivers

* 50 Variants

* Includes
portables &
tabletops.

«%5.95 (+°2 ship)

Buying a used shortwave radio can pro-
vide great savings ifyou have the facts. This
affordable market guide features the top 100
most sought after portables and tabletops
produced in the last 20 years. Each radio
entry includes: photo, specifications, fea-
tures, ratings, plus new and used values.

For those with an interest in tube radios,
commercial models or exotic foreign manu-
facturers, we suggest Shortwave Receivers
Past & Present - Third Ed. %24.95 (+%3 ship)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
¢ Orders: 800 431-3939

¢ Info: 614 866-4267
www.universal-radio.com

uni\fer;'.ul
radio. inc.

EVERY ISSUE OF
Eﬂ on Microfiche!

The entire run of Jfil from January
1945 through last year is available.
Over 1,000 fiche!

You can have access to the
treasures of without several
hundred pounds of bulky back
issues. Our24xfiche have 98 pages
eachandwillfitinacard file on your
desk.

We offer a battery operated hand
held viewer for $150, and a desk
modelfor $260. Libraries have these
readers.

The collection of microfiche, is
available as an entire set, (no partial
sets) for $395, plus $10 shipping
(USA). Annual updates available for
$10, plus $3 shipping.

Ham Radio magazine available for
$245. Satisfaction guaranteed or

money back!
SUCKMASTER

6196 Jefterson Highway

Mineral. Vireima 23117 USA

= i i i - i P - & -
Jlad-577 8 282-5628

Fax 540():894.9141

e-maitl: info@buck.com
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Bill of Materials
30 ft. #14 AWG copper wire $2.50
30 ft. 0.25 inch dia. milk white polyethylene $2.50
10 ft. 1.5 inch dia. PVC-DWYV pipe $2.00
10 ft. 0.75 inch dia. PVC-DWYV pipe $2.00
s (2) 1.5 x1.5inch PVC-DWYV cross fittings $4.00
B (3) 1.5 x 1.5 inch PVC-DWV tee fittings $1.50
C (8) 1.5 x 0.75 inch reducer fittings $4.00
D (1) 1.5 inch PVC-DWV dishwasher coupling $1.00
= (1) 1inch steel EMT electrical pipe (2 ft.) $2.00
F (8) 0.75 inch PVC cap fittings $2.50
G (1) 1.5inch PVC-DWV "Y" fitting $2.00
H (1) 1.5 inch test plug $.25
(1) SO-239 (UHF) coax receptical $1.00
Total less than $30.00

Fig. 1— The overall mechanical assembly diagram for the dual-band circular quad.
Dimensions shown as X are 3/4 inch PVC pipe, the length of which is determined by
the loop diameter.

expected to reach the antenna system.
The length of the coax must be determined
as follows.

Use the formula as given:

L{feet) = 492/F (MHz) x VF

Using this formula, you will be able to
determine the correct electrical one-half
wavelength long piece of cable. It will
always be shorter than the free-air anten-
na element length. In the case of RG6
coax cable, the VF (velocity factor) is
about 70%, so the one-half electrical
length of coax at 145 MHz works out to
be about 33 inches. Now that we know the
length, we can use any odd multiple of that

length for our transmission line—that is,
one half, three halves, five halves, seven
halves, efc. In my case, it worked out to
be about 15 halves, or 40+ feet.

Now attach a PL259/UG176 connector
to each end of the coax and check with
an ohmmeter for continuity, center pin to
center pin, and shield to shield. Then
check from center pin to shield to ensure
no shorting has taken place in the coax or
connectors. Do not just assume every-
thing is okay.

Next connect the coax between the
transceiver and a 50 ohm dummy load to
check the SWR. This match between the
50 ohm transceiver and 75 ohm coax and
back again to a 50 ohm dummy load

S e e e = o ]
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Poly tube and
copper wire

Reflector = 87" (+5%)
Driven = 83" (0%)

DIR-1 = 79° (-5%)

DIR-2 = 77" (=7%)

qCap
83" = 1A = 145MHz

NOTE:
Drill'/s" hole in caps for poly tubing

Handheld, Wide Receive,

Fig. 2— Details of the loop construction.

should result in about a 1.5:1 SWR read-
ing. This is adequate for the mismatch be-
tween 50 and 75 ohms. If you have a 75
ohm carbon resistor to use for a dummy
load, use it for this check. Look at the
power input and ensure it is below 10
watts. If you have a 2 meter SWR meter,
the exact ratio will appear, as will the
power level. Some folks do not have a
2m/70cm SWR meter. For the purists in-
volved here, no attempt is being made to
have exact matching. A note worthy of
mention here is that if you choose to use
50 ohm cable versus the RG6, be aware
of the loss of power at 435 MHz as well
as the velocity factor involved.

Now quickly test the power output with
the SWR/PWR meter between the trans-
ceiver and coax using a dummy load at
the other end of the coax and record the
power level. Place the SWR/PWR meter
between the coax and dummy load and
record the power. This will give you a true
indication of power losses on the cable
due to everything. Yes, it will reflect how
efficient your transmission line is.

The next step is the installation of the
39 inch piece of RG59 used between the
S0239 connector and the driven element.
Run the cable through the PVC tubing
when assembling the unit. Be sure to
make a small loop of three or four turns at
the element end, which will tend to act as
an RF choke and tend to subdue RF radi-
ation from the outer shield of the coax. |
recommend the use of stainless steel
screws in the mounting of the SO239 con-
nector to the PVC test plug so as ta resist
rust. No sealant is to be used on the PVC
system, since we want air to flow and con-
densation to drip out of the system. An air
hole might be drilled on the lower lip of the
test plug to allow any accumulated mois-
ture to escape around the SO239 area.
(See fig. 3.)

The theory of the system is that circu-
lar one wavelength elements provide
more gain and lower noise figures than a
Yagi one-half wavelength element would.
It also provides for more overall gain with
a shorter boom. And, the most important
factor is the quad is low Q and therefore

ALINGO

DJ-V5TH
Compact V/UHF

Up to 6W Output

$249

MFJ-259B

.8-170 MHz SWR
Analyzer

$188

YAESUO

VX-5R
50/144/440MHz
Heavy Duty Handheld

$339

Test

plug
PL259

To RG6
XCVR

UG176 S0239

:f:; RG59  Copper
“p 1" dia braid
RG6E - - 3 turns
To r Driven
XCVR E - @ -‘T;‘?ﬁ loop
"'-.:'..;'J
barrel

OR

Driven
loop

RG59 3 turns

East Coast Price Choppers
MFJ-989C MH

Heavy Duty 3kW Tuner .............. $275
MF J-956

2-Knob, 3kW Tuner ...................5249
MF J-962D

Compact 1.5kW Tuner ................5209

/" EAST COAST

b

Fig. 3— Two methods for constructing the coaxial cable assembly.
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Amateur Radio Inc.
314 Schenck St
North Tonawanda, NY 14120
TEL: (716) 6§95-3929
FAX (716) 695-6067

800-995-1787

See us on the Web!
http://www.eastcoastradio.com
Mon.-Fri. 12-8 EST »

MasterCard/VISA

Prices subject to change withoul notice
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inherently has a wider usable bandwidth
and a lower noise figure than a Yagi. This
is important when operating on the 2m/
70 cm bands. The space between ele-
ments 1s optimized for the 2 meter band
and works out to be a very nice wide-
spaced ratio on the 70 cm band. The ele-
ments are one wavelength on 2 meters
and three wavelengths onthe 70 cmband.
The three wavelength size gives addi-
tional gain on 70 cm, but no attention was
given to this. Both of the bands receive a
nominal 11 to 12 dBd gain figure. This is
guite impressive for a 3.5 foot boom.
When assembling this system, make
sure you dry fit the PVC fittings and test
before final assembly. When positive re-
sults are achieved, mark each connection
and one at a time pull apart, clean, and
cement each connection. Marking these
connections makes sure that proper as-
sembly will take place. After the quarter
inch holes have been drilled for the ele-
ment, insert the milk-white poly tubing
through the cap holes and position. Fric-
tion will hold the elements in their place.
(You can also use clear silicon caulk on
the outside of the tubing; this will ensure
that the tubing will remain secure during
bad weather and strong wind conditions.)
Be sure that you feed the proper length of
14 AWG copper wire inside the tubebe-
fore assembly. Do not solder the ends of
the loop wires together. Leave the wire

Be an FCC
LICENSED

ELECTRONIC TECHNICIAN!

P‘#.-Lr i . .
B~ 1 -
it T f T +Ik a
el ; . = [T
- - H .

.......

Learn at home In spare time.
No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuable license is
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS-You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

r =
I I
| FCC LICENSE TRAINING, Dept. 96 ]
| P.O. Box 2824, San Francisco, CA 94126 |
| Please rush FREE details immediately! I
I oame !
: ADORESS :
L -
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Fig. 5— The plot for SWR versus frequency showing the usable bandwidith.
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ends protruding outside of the PVC caps.
Bend the ends of the wire to secure.
Solder the driven element to the coax di-
rectly. No matching or balancing is re-
quired, since it was found that any type of
matching device resulted in high SWR or
loss of received signal. Let's do what
works! Attach the test plug into the Y PVC
fitting using clear silicon caulk.

Element spacing is approximately 0.1
lambda between the driven element and
the director elements at 145 MHz. The
space is 0.15 lambda between the driven
and reflector elements because itis where
the best results were obtained and for no
other reason. Again, no attempt was
made to satisfy the critics or purists.

Refer to the fig. 1 assembly detail draw-
ing to review the components and dimen-
sions. Use good-quality components such
as NIBCO® PVC and Oatley® primer and
glue products. Do not paint these PVC
parts; the sun’s heat will destroy them due
to thermal build up during the hot summer.

The proof of the pudding is in the test
results. Once the one inch EMT electrical
pipe has been installed and locked into
position by a screw or bolt to the PVC an-
tenna system and rotor system, the tests
can begin. Pick a distant and relatively
unused repeater on the 2 meter band or
perhaps do your testing after midnight
when the repeater is not being used.
Rotate the antenna through the points of
the compass every 10 degrees—thatis to
say, N, NE, E, SE, S and so forth. Record
the transceiver S-meter strengths to de-
termine the approximate front to back
gains as well as front to side. The forward
gain should be at least 11 dB, the front to
back 30 dB, and the front to side over 40
dB. Ensure that this measurement is from
a repeater located at least 30 miles away
or more. Key it up and take a reading. Do
not cause problems! |f someone is using
the repeater, that's even better. Just take
readings at the compass points as men-
tioned above.

The dimensions for the copper wire ele-
ments are given in fig. 2. These lengths
were used to optimize performance
whether they meet a theoretical best
length or not. Again, do what works!

The performance of the system at this
QTH is givenin fig. 4, the polar gain chart,
and is the actual plot and signal strength
given by the Kenwood TS-780 transceiv-
er on its S-meter. SWR/PWR readings at
this location are also given by the meter
system on the TS-780 and are matched
with a Heathkit HM-2102 SWR/PWR
meter (2 meters) calibrated with a com-
mercial-grade Bird® wattmeter and a
dummy load.

All of the system components and their
local prices are listed in the “Bill of Mater-
ials” list. The overall cost should not ex-
ceed $30—quite a bargain at today’s in-
flated prices. Good luck, and good DX. 1

T-6 VHF versionof T-4 15 - 2 meters, 1 KW
4K- ine nr S0)-239 . 35

RADIO WORKS

._j "_ feﬂ" a & ve r PL-259ST Agﬂ'r!rﬁﬂisﬂ' l'”‘ﬁw $1.00

Superi.oop 80, 112" long, 80 -10 m. Want the best? $96.95 |p|.250GT  Goid-Teflon, USA $1.49 or $30/pk of 25
Superioop 40.56'long, 40-10m. Readyfor DX $84.95 (N/9913 For 9913, 9086, Flexi, etc.
CAROLINA WINDOM B0, 80 -10 m, 132 long $84.95 |NB913S  As above but Sitver & Tefion

| CW 40, 40-10, 66, helped set 40 m records - terrfic! ($82.95 (N-200 ' Sver-Teflon, lnstals ke PL-259
| CAROLINA BEAM 80, 80-10m, 100" long.Powerful $105.95 |rG-ax Premium grade, 95% braid, SALE
CAROUINA WINDOM 160, 160 -10m. 252 Elig Bang $119.95 |RG-8X Pius 95% shield, type llA non-contaminatng ~ 26¢/22¢
| G5RV F1u5 BO-10m, 1!]2'+ HIg___Puwar Current Balun iﬂ?ﬁ

|RG-213 Tnp Quallty 95':7 %1_31}15
Current Balunge

ExtraFlex Flexible, 9913 lype L5?¢;i
BHSe et o T B A0 Cl e T 520,95 R1Rotator 8 conductor (2 x #18, 6 x #24) SALE  26¢/20¢
B1-5K 1:1 5KW 160 -10 m Precision $31.95 | 414 HD

RZ Rolalor 8 conductor (2 x #16, 6 x #18) SALE 47¢/35¢
; Stranded, 7 x 22 hard-drawn B¢

WH"‘:;:v :_: ; ﬂ ‘::EI 'ETE” EFEU'ET ealn ﬁg g; #14 FlexWeave™ 168-strand. bare for any wire anl 14¢
B4-1KXV 411 Kw 15-2 rnm VHF a?:rﬂirgarun $20.95 #12 FlexWeave™ 250-strand, excellent far longer runs  19¢
' 450 Ladder #16 stranded cond, windows SALE 22¢/16¢

B4-2KX 41 2KW 160-10m 4:1 Current Balun $42.95 |
34 |, a8 drE ewl 814
RemoteBalun™ High Powe pnd-type, 41 16010 m 549 o5 Eﬂ dder N stranded c:::nd |3-|:|I1.r SALE 34'.1»:;14;:_

111}Er1m -
19¢/13¢

F“ull&y‘s . fﬂ'mgm'tm e oy e
sailboat type for fibrous rope - for 3/16° rope ‘H‘I.Hut!"ll'mplﬂl.lﬁ

mid ﬂ? Eix
o |Antenna SHM Line nispec Dacron, singe braid,

RF1 and RF feedback sobd, fungus & sun ine. 316" 700Stest 100hanks S8
"-u T4 a;-wn?G Ukra Line Impr;sﬂmmﬁuwﬂ 55: Hef-ar—mm 075" &a 500 test, Dacron jacket 200" spl $15 85

e rnpe = The RADIO WORKS

banlt-in W"“dmﬁh’hmlﬁw Belore coax
enters your stafion, stray RF is shunted & to ground. ‘Use with

Orders & Technical (757) 484-0140
FAX (757)483-1873

Vertical antennas. install two T-4's between ransmitier, inear and tuner
Order Hotline (800) 280-8327

o break ground T4
e (e o the R Bl G 1 S B
Box 6159, Portsmouth, VA 23703
VISA and MC welcome. Give card #, exp. date, signature.

New? VHF EBaluns
B1-1KV 1:11 and B4-1KXV 4:1
Line Isolators T-6 and T-6G

| Line Isolators, 50 Ohms, High power

a

T-4  Ultra Line Isolator, maximum RF] protection $29.95 |Add shipping (figure 10%, §7 min) Prices subject lo RGP |

T-46G $33.95

325985

identical Io T-4G withou! direcl grounding

m@ RadioWorks, nnrn

vist s at ity /o RedioWorks.com

NEW! General Catalog 981 80 pages of HF and VHF
baluns, Line Isolators, high performance wire anienna sysiems, wire,
LPC TN cable coax. comneciors, staion accessories, tuners. coax swilches,
33(2 nq:pu‘tineel: fmudar“aﬂmrﬂi r:lu'M:-'I!  the best parces’

= L [EAee LN S | ) SIS B ETEOY A

Jul:,«r Spemé[s

PL-259 Silver & Teflon $1
RG-8X Premium, 95%
RG-213 Mil-type, 95%+

(tgn)

CIRCLE 78 ON FIEADEH EEFWICE EAHD
2= ATOMIC TIME"
ZEIT

Time Pieces Synchronized to the US Atomic Clock
Accurate -lu ten billionth of a Second!
You can now have the world’'s most accurate time 24 hours a day. These smart clocks
tune into the radio signal emitted by the US Atomic Clock in Colorado, which deviates
less then 1 second over a million year period. They synchronize themselves
automatically to the precise time and adjust for daylight savings. These precision ZEIT
timepieces are engineered in Germany and are easy to use using
the latest in radio-controlled technology. Just set the time

zone and the built-in microchip does the rest.
“ZEIT Atomic Time~ Precise, Reliable, Convenient

ZEIT Atomic Dual Alarm & ZEIT Atomic PC
Sieek European design with large 2 line LCD display
with exact time in hours, minutes, seconds, month and date, or
any two US and world times. At 8oz. ideal for travel; incl. dual
alarm with nighttime illumination, time zones and lithium battery
backup. Super sensitive built-in receiver. 2AA. incl. Black or Silver arch SALE $69.95
design at 5"x4"x2 1/2" Sale! $69.%5, Buy any two Clocks & get 20% off 2nd.

ZEIT PC with serial cable and software for WIN. Also shows UTC Time in 24 hrs mode. Sale! $99.55

ZEIT Atomic Wall Clock ZEIT Atomic Watches are the world's most
with regular or Roman accurate watches. Shock-resistant polymer case

numerals. For home with built-in receiver, hardened
or office. One AA mineral lens, water resistant.
Battery. Large 12" Black or white dial & leather

Only $79.55 band. Only $149.55
($99.55 in wood) NEW ZEIT Digital Atomic
with UTC etc.
Just $99.%5

Call for full line of atomic clocks & watches
THE FUTURE IN TIME KEEPING
Credit Card Orders call toll free 800-339-5901 24hrs

send checks / money orders for the total amount incl. S & H $7.00 to: ATOMIC TIME, INC
10526 W. Cermark Suite 300 West Chester, IL 60154 - Please mention promotional Code 8484 when ordering
Fax. 708.236.1205 hittp://wrers atomictime.com
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