A quick trip to your local home-improvement store and
you’ll be ready to tackle these antenna projects, and ask
yourself just how much PVC actually is used for plumbing

projects.

How To Build Three Omnidirectional
Antennas For 440 MHz

Each of the three omnidirectional anten-
nas discussed in this article is made with
300 ohm twin-iead enclosed in protective
PVC pipe. All three antennas have wide
bandwidth, low SWR, and are easy to
make. They can be used for mobile, por-

table, fieid day, emergency, orbase oper-,

ations with excellent results. Because of
the close proximity to plastic and PVC
dielectric the dimensions are significant-
ty shorter than for antennas in open air.
The formulas and veiocity factors givenin
texts and handbooks were used as a
point from which to start pruning and trim-
ming toward the final dimensions.

The first antenna is a J-pole, a half-
wave radiating element end fed by a
quarter-wave matching section. As the
antenna books say, it gets its gain over a
quarter-wave antenna by compressing
the directive pattern in the vertical plane,
providing an increase in field strength of
about 1.7 dB toward the horizon.

The second antenna is a two-element,
end-fed collinear. A collinear antenna is
inherently broadband, and the books
claim 1.9 ¢B for a two-element collinear
over a hatf-wave dipole. A phasing stub
is used between the two radiating ele-
ments in order to bring the currents in the
two elements in phase.

The third antenna is a Tour-element
collinear fed between the two center cle-
ments by means of a quarter-wave
matching section. The antenna books
give it credit for a 4.3 dB gain over a haif-
wave dipole.

Using a Radio Shack HTX-404 frans-
ceiver, with an RS#19-320 SWR meter
mounted directly on it by a BNC/S0-239
adapter, and a-10.ft. length of RG&/M
(mini-foam) coax to the antenna, the SWR
readings for each of the three antennas
were under 1.5:1 from 430 to 450 MHz.
All transmitting tests were made cutdoors

*343 N. Tropical Trail #4205, Merrift Isi-
and, FL 32953
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Photo A- The “J" anienna, full-length view.

well in the clear, away from extraneous
objecis.

As for results, even the singie-half-
wave “J" connected through a 10 it
fength of RG8/M coax to a 1z watt hand-
held transceiver raises repeaters 25 miles
away with full quieting and 57 tc 59 on
the “S" bar graph.

Construction of
The “J” Antenna

Dimensions for the “J" antenna are shown
in fig. 1. The plastic on the twin-lead can
be melted away with a soldering gun or
stripped away with a knife. Dimensions

Photo B- Full-length view of the two-ele-
ment collinear.

are rather critical at this frequency of
operation, so press the twin-lead fiat and
straight when measuring. It will be easier
to measure the feed-point connection
and the stub length if the closed end of
the stub is made flat, as shown, instead
of a rounded loop. A rounded loop is
made at the top of the antenna for the
quarter-inch plastic rod which is inserted
into the quarter-inch holes at the top of
the PVC pips to provide support. Cut
through one side of the twin lead exactly
53/ inch from the bottom of the antenna.
This dimension is the most critical of all.
Bend the exposed wire over and solder it
to the uncut wire.
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. _soldered directly tothe coax braid with-
. out using a PL-259 and socket; however,
“as a compromise to keep things physi-

cally rugged, 1 did it this way. Handbooks .1
© $how other methods to.accomplish this if -~

1. weatherproofing is not-a problem
ey

- Fig. 1- Dimensions for the 440 MHz “J” antenna.

To minimize antenna currents on the

‘transmission line which can distort the

radiation pattern, a linear balun (also
known as a bazooka) can be fabricated
from an empty, evacuated 7 oz. air-fresh-

“ener spray can 2 inches in diameter. Drill

and file a5/s inch hole well centered in the
bottom of the can.

The top can be removed by afine-tooth
hacksaw, holding the can againstaback-
stop and sawing around and around. it
takes only a few minutes. The cans | have
are 51z inches long after the top is re-
moved. Considering that the balun en-
closes quite a bitof PVC, as shown in the

- drawing, it should be close enough to an

electrical quarter-wave to provide effec-
tive choking against antenna currents
flowing onto the outer shield surface of
the fransmissicn line. 1t would be better
the hele in the closed end of the can were

the ‘antenna is to be Used indoors, or: if.

- The PYC pipei ich thick

from pipe and are 14 inches fong. The

tee and couplings are 3/« inch size. The
coax cap is 1 inch size, and the top cap
is 3/z inch. The sleeve, approximately 4Ys
inches long cut from 14 inch pipe, adds
extra rigidity ko the assembly. Your PVC
fittings may or may not be the same as
mine, since not all PVC is created equat.
If you don't already have a 1 inch size
PVC pipe cutter, it is worth the cost to get
one. Then only the 1Y4 pipe sleeve will
have 1o be sawed.

Drill and file or holesaw a %s inch hole
in the center of the cap. The easiest way
t could find to securely assemble the
coax, cap, and S0-239 socket was touse
a 13/ainch bulkhead-type double SO-233
and cut off a short piece from one end of
a 10 ft. length of RG8/M coax with PL-259
connectors already aitached (Radio
Shack #278-979). Screw the PL-259 very

_tightly onto ane end oﬂhe‘_bulk_,he_gq’con

nector, and then fun a nut up-aga g
PL-250,also very tightly,.and
rior-tooth lock washer beforg |
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* Fig. - Basic layout for the two-element
collinear.

and the 11 inch PVC sieeve as shown in
fig. 1. The linear balun can wait until the
very last. Cut and dress the open end of
the coax so it will reach the center of the
lee. Solder the coax fo the twin-lead as
shown. It will be easier to make a neat
braid connection i a No. 18 jumper wire
is used to connect the braid to the twin-
lead wire. Place the iwin-lead across sup-
ports and hang the coax scitcomes away
at a right angle.

To assemble, feed the fop of the anten-
na into the side epening and out through
the top of the tee. Slide the tee down onto
the twin-lead toward the coax. Bend the
bottom of the stub down and back onitself,
if necessary, to feed it into the tee. It can
be straightened out after it is inside the
tee. Push the PVC assembly containing
the coax onto the side of the tee, and
secure everything together with No. 653"
staintess steel flat-head or oval-head seli-
tapping screws. ASfssinch drill bitis about
the rigtit size for pilot holes. Complete the
assembly as. shown in fig: 1.

" Finally, the” balun is_slipped over the
- PVG cap and onto th i

My supply of the 13/
239 with three lock wash-
is RF Products, 1930-
ad,;-Rockledge, L 32955.
5.25'postpaid.
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Photo C- Full-length view of the four-cle-
ment collinear with its mounting arm.

For field day, emergency, or other
portable use just slip a PVC pipe mast
over a stake tapped into the ground 12
inches or so. A stake can easily be made
by flattening ene end of a 4 ft. length of
metal thin-wall conduit.

Construction of The End-Fed
1. Two-Element Collinear

The two-element collinear uses a “J” at
the bottom with an additional half-wave
radiating efement and a phasing stub on
top of it. Construction is similar to the *J"
with the addition of appropriate PVC
housings for the stub and added radia-
ior, The extra PVC pieces needed are:
one tee, one cap, 3« inch PVC pipe about
45fa inches long, and 3/ inch PVC pipe
about 10 inches long. The basic layout is
shown in fig. 2.

It will bie noted that both of the radiat- -

ing elements and the guarter-wave
matching section have been shoriened
slightty. When the same dimensions as
those in the “J” were used, the SWR was
a little over 1.6:1 at 450 MHz. The dimen-
sions shown in fig. 2 brought the SWR
down to 1.2:1. The coax/balun assembly
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ANTENNA
OPTIMIZERS

AQB.5 automatically aptimizes antenna designs
for best gain, pattem, impedance, SWR, and
resonance. AQ optimizes cubical quads, phased
arays, interlaced Yagis, or any other amangement
of wire or tubing. AC uses an enhanced, comrected
MININEG algorithm for improved accuracy and
assembly language for high speed. AQ features
3-D radiation pattems, 3-D geometry and wire-
cumrent displays, 2-D pelar end rectangular plots
with overlays, automatic wire segmentation,
automatic frequency sweep, symbolic dimensions,
symbolic ex| fons, skin-effect modeling, curent
sources, polarization analysis, near-fleld analysis,
and popup menus. NEC/Wires 2.0 accurately
models true earth losses, surface waves, and huge
arrays with the Numerical Efectromagnetics Code.
AnaY e elevated radials, Beverages, delta loops,
wire beams. giant quads, LPDAs, or entire antenna
farms. 74 7.0 plots elevation ems for HF
antennas over gregular terrain. TA accounts for
hills, valleys, slopes, diffraction, shadowing,
focussing, compound ground reflection, and finite
ﬁround constants. Use TA to optimize antenna
eight and siting for your particular QTH.

YO 6.5 automatically optimizes monoband Yagi
designs for maximum forward gain, best pattem,
minirreen. SWR, and adequate impedance. YO
models stacked Yagis, dual driven elements,
tapered elements, mounting brackets, matching
networks, skin effect, ground reflection, an
construction tolerances. YO optimizes Yagis with
up to 50 elements from HF to microwave. YO
uses assembly language and runs hundreds of
times faster than NEC or MININEC. YO is calibrat-
ed to NEC for high accuracy and has been exten-
sively validated against real antennas. YO is r}i?hhf

raphical, mouse-enabled, and easy to use. NEC/

‘agis 2.5 provides reference-accuracy Yagi analy-
sis and easy modeling of amays of Yagis. Use YO
and NEC/Yagis to optimize large EME arrays.

Ang one program, $60; three, $120; five, $200.
386+ 387 and VGA required. Visa, MasterCard,
Discover, check, cash, or MO. Add $5 overseas.

Brian Beezley, K6STI - 3532 Linda Visia
San Marcos, CA 92069 . {679) 599-4962

Fig. 3- Basic layout for the four-element
collinear.
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Fig. 4- Construction details of the bulk-
head connector, 1inchcap, and coax for
the four-element coliinear.

for the two-element collinear is the same
as for the "J." Refer to fig. 1.

Construction of The
Four-Element Collinear

The physical assembly of this antenna is
similar to that of the "J" and the fwo-ele-
ment collinear (see fig. 5). Start with the
vertical twin-lead portion and the iwo
phasing stubs as shown in fig. 3. Also
make up the matching section, but set it
aside until later. Next, make the coax, cap,
and bulkhead connector assembly shown

» PORTABLE -
"SATELLITE ANTENNA

Complete
2° KU Band System
Introductory 0Ffer $389.95

plus shipping & handling

For FREE information packoge and
pricing of other products

¢ Call 219-236-5776
(N Trma)  Prices & specications subject
e vhtria

R.C. Distributing Company
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Photo D- Close-up view of the balun as instafled on the “J" and  Photo E- Close-up view of the balun and mounting arm on the

the two-element antennas.

in fig. 4. | didn't have any low-loss coax
readily available, and considering the low
loss in this short length of coax, j used a
piece of RG8/Minifoam with a PL-259 plug
already attached. Don't forgst the interior-
tooth lock washers on both sides of the
cap, and be sure the nuts are tight. Note
that the overall length dimension is to the
outside surface of the nut securing the
connector to the cap. This is where the
inside surface of the balun rests.

Next, in the following order slip a 3/

inch coupling over the open end of the
coax and into the cap. Follow this with the
31 inch length of 3/4 inch pipe. Slip the
4% inch long sleeve of 1 inch PVC pipe
over the coax and onto the exposed end
of the coupling. Solder the coax to the
matching section /1sinch from the short-
ed end, and again as was done with the
“J" antenna, place the twin-lead across a
pair of appropriate supports and hang
the coax soitcomes away atarightangle.
Slip a 34 inch coupiing onto the matching

four-eloment collinear.

| THE MAGIC BAND - SIX METERS. The best of both HF and VHF. Enjoy
great DX during band openings and full repeater operation at other times.

BUILT TO MIL-STD-310 2 YEAR WARRANTY
SPECIFICATIONS PCS-7500H  AZ-61

A= Two 17 tees

D = 11/ PVC pipe, 4%16” long
LE_! E=1"cap
X F = 1" elbow
G = Two 17 lo 3/4" reducers
H = Two %a" PVGC pipes, 10"

long

H | = Twe 34" pipes, 8" long
J = Two 3/4" tees
K = Two 34" pipes, 43/s” long
L = Four 3/4" caps

Frequancies: HX 53?4 ﬁﬂﬂi ggfgﬁ mz TO PLAGE ORDERS
- 1z
Power: 50/5 Watls 5/0.5 Watls CALL 1-800-543-7635
Sessitivity: <019 <036V .l
for 12dB SINAD  for $2dB SINAD ‘
Memories: 20 40
Tenes: 38 k]
Keypad: Backlit DIMF Prog. and BTMF
0¢ Pawer: AIBVOC@ A2V @ PCS- 7500“ MUBH-E
9amps {typ) 1.5 amps {typ)
opsrales over
+610 +15¥05
Sire: THSSWT25'D  6.85H 5 Wx1.3D

A o E
A e —
}
|,, =
1 F
J] | K——

D
/ I 147 New Hyde Park Rd., Franklin Sq., NY 11010
AZ-61 HANBHELD couuumcanous DIVISIDN (516)328-7501 FAX {516) 328-7506

Fig. 5— PVC parts list and layout for the
four-element collinear enclosure. See
fig. 6 for details on parts A through G.

CIRCLE 26 ON READER SERVICE CARD
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A=Two 1" fees
B = Four 34" couplings
C = 32" PVC pipe, 3'/2" long

D = 11/4" PV pipe 49h¢” long

E=1"cap

F =1" elbow

G = Two 1" to 34" reducers
D E

Fig. 6- Details of the PVC assembly for the balun ard matching section enclosure for

the four-element enclosure. The elbow fits info the 1 inch mounting arm.

%ﬁ' CABLE X-PERTS, INC.

COAX (LCW LOSS GROUP, 100FT/UP S0OFT
“FLEXIBLE" 5013 FOIL+95% BRAID 2.7dB @ 400MHz .. .

9913 EQUAL FCIL195% BRAID 2748 @ 400MH2
$914 EQUAL “FOANT FOIL +85% BRAID 3.508 @ 400MHz.
L MR 400 DBL SHLD 1A JACKET 2.74B Q450MHz
LMA 600 DBL SHLD iiLA JACKET 1.72dB @ 450MHz
LMR 900 DBL SHLD WA JACKET 1,148 @ 450MHz
LMR 1200 DAL SHED A JACKET 086408 @ 450MHz

COAX (HF GROUP}

AC21U MIL-SPEC DIRECT BURIAL JACKET 1.508 © 50MHZ ..... .
AGHAS FOAM 35% BRD UY RESISTANT JACKET 1.208 @ S0MHz, XUFT 30T

FG MINEBX 25% BRD BLK, SHVER, or CLEAR UV RES JKT
RG214/U {2) SILVER BRAID SHEILDS MIL-SPEC 1.50FT  13SFT
RGI93 DEL SILVER SHLL “TEFLON® 25,000 W!

RG1420J OBL SILVER SHLD “TEFLON ........

RGSHU 95% BRAID,

RGS8AMN) 86% TG BRAID

450 OHM LADDER LINE E B

450 OHM LADDER LINE 186GA STRANDED ... uvnisimssissmrinrs JEFT AGFT
“LAN" CABLES

RGSAANL THINNET FOIL+55% BRAID GRAY JACKET... E JBFT

24GA SOLID 4PAIR LEVEL 57 UNSHLD GRAY JACKET. WFT AZFT

COAX WISILVER TEFLON PL259's EA END
100FT AG2 1M MIL-SPEC DIRECT BURIAL JKT 1.5¢8 @ 50M
SOFY AGZ1U MIL-SPEC DIREGT BURIAL JKT 1.50B @ SOMHZ
100FT RGS&U FOAM 55% BRD UV RESISTANT JKT 1.208 @
SOFT RGA FOAM 95% BRD LY RESISTANT JKT {208 @ 50MHz.

ROTOR CABLE
5971 G/COND (2418 5:22) for runs uplo: 1251 BLK UV RES JKT ..
4090 &/COND {2/16 6:20) for runs uplo: 2001 BLK UV AES JKT

1418 HCONE (2414 B8} 167 runs wpto: 2000 BLK UV AES J| ARFT

18GA, TINNED GOPPER 4/ GRAY PVC JACKET E 5

18GA TINNED COPPER S/ GRAY PYC JACKET Z2FT 20T

18GA TINNED COPPER 7/C GRAY PVG JACKET ZEET 4T
ANTENNA Wi

T4GA 188 STR "SUPERFLEX’, UNINSULATED ... BT 1aFT

T4GA 7122 "HARD DRAWN" BC UNINSULATED

1GA SOUID COPPEAWELD" UNINSULATED
14GA SOLID "BARE COPPER” UNINSULATE
T2GA 16/25 “BARE COPPER” UNINSULATED.. .
18GA 26/30 "BARE COPFER" PVC INSULATED
14GA a1/30 “BARE COPPER® PVC INSULATED
{2GA 65/30 "BARE COPPER" PVC INSULATED
DACRON RQPE DBL BRD 316" 7704 TEST ...
BALUNS
W2AU 1:1 OR 31 1.8-40MHZ TRANSFOBMER TYPE ...
W2DU 1:1 1.8-30MHz CURRT TYPE DIFOLE OR BEAM

W20U 1:1 1.8-30MHz N LINE™ CURHENT BALUN.... S26.00EA

LADDER-LOC . S1TOA/EA
AUTOMOTIVE “ZIP" CCRD

10GA ZC"FLEX/BLE" OILAGAS RESISTANT BEDMELK “21P" ... 44FT 3&FT

12GA 2/C "FLEXIBLE" DILAGAS RESISTANT AEDMBLK 21F ... 3WFT  IRFT

GROUNDING BRAID
T"TINNED COPPER BRAID  25FT 52200 S50FTS44.0C 100FT 58500  LONGER
/27 NINNED COPPERA BRAID 25FT $12.50 SOFT S25.00 100FT $48.00 LENGTHSTO0
CONNECTORS
PL 258 SILVER/TEFLON/GOLD TIP .. 1OPKE $11.00 25PKS 525.00
“N” CONNECTOR SILYERGOLD TIP. 10PKS 532 50 25PKS $75.00

MORE ITEMS STOCKED.. CABLE & WIRE CUT TO YOUR SPECIFC LENGTH!

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886 FAX: 708-506-1970
113 McHenry Rd., Soite 240
Buffalo Grove, L 60089-1797
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Fig. 7- SWH charts for the three 440 MHz
antennas.

Photo F- Close-up view of the top of an
antenna showing the Ya inch plastic rod
supporting the twin-lead.

section and onto the 32 inch pipe inside
the outer sleeve. As you insert the coax/
matching section connection into the
PVC, bend the stub toward the coax only
enough to get it inside, so that the coax
will not lay against the stub. Feed a 1inch
tee onto the matching section and push
it against the sleeve as shown in fig. 6.
Slip a %« inch coupling over the matching
section and into the tee. The open end of
the matching section will protrude from
the coupling about an inch. The 1 inch
elbow and its bushing can wait until last,
along with the balun.

Next solder the matching section to the
radiating elermments as shown in fig. 3.
Carefully feed both ends of the radiating
section into the side opening of a 1 inch
tee, bringing one end out through the top
and the other end out through the bottom.
Gently work the tee toward the matching
section, laying the stubs against the radi-
ating elements as the tee passes over
them. Push the tee onto the coupling
protruding from the mounting-arm tee.
Straighten the twin-lead that is now inside
the tee to eliminate any iwists. Slip a 1
inch to 34 inch reducer over each end of
the radiating elements and work them
down into the center tea. Install the stub
tees as described above and complete
the assembly. Again, straighten the twin-
lead inside the tees.

No. 6x3g" stainless steel self-tapping
screws can be used io secure the vari-
ous PVYC pieces together. | used oval-
head screws on the balun assembly,
counter-sinking the pilot holes. Pan-head
screws were used in the other places.

As happened with the iwo-element
collinear, the SWR rises at the high end
of the band. Since the SWR is under 1.5:1
at 450 MHz, | ieft it as is. It appears like-
ly that shortening the element and stub
lengths to the same dimensicns as those
for the two-element antenna, or adjusting
the feed-point tap, would tring the SWR
down lower, but the practical improve-
ment obviously would be slight. [ |
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