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A ~ WAVE
VERTICAL
ANTENNA
FOR 440

BY BYRO N H . KRE T ZMAN:"
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T' S probably news to most hams. h ut the

420 to 450 me band is used for something
else besides occasiona l long distance D X

chasing via me teors. It is used by the f.rn . o pera
tors when it is desired to have a "private" chan
ne l. free from the big ears with the tunab le
gooney boxes. II is also used by certa in o ther
groups. such 3!J, OX associations. pa rticula rly in
la rge metropol itan a reas, who have found that
the ir "priva te" con tinuously moni tored channels
on 2 meter f.m. were not qu ite private enough .

Eq uipment in 1110st genera l usc on the 420 / 450
band is Motoro la CT44A ) . Link. or RCA. ex 
mobile two-wa y f.m . rad io gear. ope rated usuall y
with home-brewed a .c. power supplies. An tenna
pola rization has been standardized upon as
vert ical. mai nly because a vert ica l is omnidi rec
t iona!. and second ly because ope ra t io n with
mobiles is so metimes required . ( Mobile o n
420/450'! Yes. indeed. Remember. these Lm.
sets were mobi les in commercia l se rvice .)
Thirdly. it is possible to b uild ga in into a vertical
omnidirectional antenna witho ut gett ing into a
massive complicated structure.

A ~'.Wave Antenna

Although the f.rn . gear used o n the 420 / 450
band puts O lff about 20 to 30 watt s. ope rators
soon find tha t. if they use simple ground plane
a nte nnas. their range is conside rab ly less than
it was o n 2 meters with about the same amoun t
of power. T he obvious solution is to increase
the ante nna ga in . remembering th at this works
both wa ys. rece ivin g as well as transmitting. a nd.
is om nid irectio na l.

T he % -Wave "ground pla ne" ve rt ica l! is in
wide use o n 2. thanks to W9EG Q. This type of
antenna provides almost 3 db gain : as if you
doubled your power. \Vhy not build a % ·\Vave
vertical for the 420 /450 band? It struck us that
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A %I.Wa ve Vertical Ante nna fo r 440 me f .m. This little
" g ro und-pla ne" p rovides a lmost 3 d b of ga in.

such a n anten na could be bu ilt simply. with basic
hand tools such as a n "egg-beate r" hand drill
and a so lder ing iro n. \Ve fou nd tha t it could.

Construction

O ur %·\Vave antenna was built around the
common readily-ava ilable u .h .f. coax cab le male
plug, the PL-259 (A mpheno l KJ- ISP) . Abo used
was the equall y common and avai lab le UG·
176 / U ada pte r, used normall y to ada pt the PL·
259 to the th inne r RG -59 / U cable. F igure I
shows an exploded view o f our antenna, T he
whole assemb ly plugs into a standa rd 50·239
fema le chas...is connecto r equipped with aUG ·
106 /U hood.

The most complicated. if yo u could call it
that , part of bu ildi ng thi s antenna is drilling, with
a # 37 drill. a ho le through the ce nte r of the
v.. inc h, I v.. inc h long. piece o f bakelite o r po ly
styrene roo. The piece o f t:t 12 copper wire that
passes through the rod is soldered into the pin
o f the PL·259 connector. Be sure tha t the sleeve
cap is ove r the bottom part and tha t the UG·
1761U Adapte r is sc rewed a ll the way in . The
ada pter is d ri lled with a #60 drill . holes
roughly 120 " a part . for th e three # 18 wire
radia ls which a re solde red in , Incidentall y, the
rudiu ls don't ha n > to be copperwe td. but the
copperweld does make a much more rugged
ante nna than if soft drawn copper we re used.
Righ t a t the point where the # 12 wire comes
o ut o f th e bakelite rod. 3 inches of the wire is
bent into a horizontal c ircle about I inch in
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Fig. l -Exploded view of the !'i-W o ve vertical for
4.40 mc f.m.

diameter. leavi ng an openi ng of about VH- inch
at the end of the loop.

The vertica l %-Wave radiator, total length
16* inches. is made from a len gth of hard
drawn # 14 bus bar and a sma ll loop is bent
into the bot tom end to go over the open end of
the # 12 wire loading coi l loo p. This connection
is carefu lly soldered. avoid ing a cold joint a nd
excess so lder. T he top of the radiator has a plas
tic ban attached. mainly for safety's sake (to
prevent poking the eye): however. lacking such
a gimmick . the top shou ld be bent into a small
loop. as in the manner o f the radials which a re
so treated for the same reason.

Insta llation

As we said. the assembled antenna plugs int o
a standa rd u .h .I. 50-239 chassis connector to
which the coaxial cable is fastened through a
UG - 106 / U Cable Hood. The hood is Ihen bolted
to the chassis connector and soldered into a short
piece of * -inch {i.d.} copper pipe. through
which the coax is ru n. The pipe is th en clamped
to :1 standard 10 foot length of a luminu m TV
masting, taring the coax to the outside of the
mast.

It is recommended that a foam-type o f coax.
similar to RG -8 / U. be used. and that the ru n
be ke pt as short as possible even though maxi 
mum ante nna e levation is revy important on
Ihi s band. Sho uld a long run. say around toO
fee t. be necessary. it is recommended that a
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so lid-wa ll coax. such as the Commun ica tions
Products Company T ype 348-509. he used. o r
perhaps the sur plus Th -inch diameter RG· 17 / U.
althou gh fi ndin g: con nectors at .1 rC41 !'!OIlO1hk price
for lhi!'! cable can be <I problem.

After the antenna mounting pipe is st rapped
to the mast it is suggested th at it he wea the r
proofed with a heavy polystyrene coil dope. such
as the \Valsco No. 152. particularl y a round the
point whe re the bakelite rod comes out o f the
co nnecto r.

Performance

O rcra tiou o n f.111. in the 4:!O/45U rue band is
usu ally confined 10 the upper 10 me. 440 to 450
me. The mai n reason is that the commercia l
equipment used was designed for 450 to 470 me.
and the low-pass filter ( u.h.f. TVI '!) in the out
put c ircuit of so me transmitters causes o utp ut
10 d rop oft the lower we go. O ur '5!H -Wave verti
ca l is therefore tuned up for the high end. we
used the Allied P2 Standing Wave Ra tio Bridge.
wh ich performs qu ite well a t these frequenc ies.
and bent the loop for the lowest V. S .W. f. a t about
448 me. \Ve also found th at the best V.S.W.r. was
obtained with the three gro und radials hent down
at abou t 45 degrees. The end result W;lS a
v.s.w.r, which was less tha n 1.5 to l o ver a
frequency range o f 440 to 450 me.

Ma ny different types o f antennas were tried
by o ur local group o n thi-, band. The rota table
beam. o f any type. was found impract icable
because of the desire to continuous ly monitor
from a ll directions. The ordinary gro und plane.
using a 16 inch a luminum transcription di sc as
the ground plane. was just not efficient enough.
The discone was handy in some locations as a
single antenna for three bands (144 /148. 220/
225. 420/450 ) but its effic iency of o nly 80%
made it not very good for o ur pur rose. The im
provement was strikingly obvious to all who
cha nged over to the % -\Y;lve ve rt ical.

Thanks go to W9 F.GQ for the ori ginal ins pira
tion and to K21EG who hu ilt the first model of
the ·% -\Yave vert ical for 420/450 me.

Appendix

I- Channels: Like the 6 meter and the 2 meter
bands. f.m. gene ra l practice has resulted in a
standa rd channel a llocat io n and a separa t io n of
1:!0 kc between channe l cente rs . Starti ng <I t th e
upper end. the first is 449.88. the second 449.76.
the th ird 449.64. ncoThis procedure avoids adja
cent channel splatte r. and permits swapping o f
crysta ls among the different groups and indi 
vidua ls.

2- E(IUipmcnt: Mo torola T 44A equipment is
avai lab le from F I\1 Surpl us Sa les. 11 00 Tremon t
Street. Roxbury. Massachusetts 021120. They
also have ava ilable. for $3.95 postpaid. the F M
Schemat ic Digest. which is a collection of in
va luab le schemat ics and other important infor
mation o n a ll the xtororota f.m. sets which have
become so available these past few years. The
Link equipment. with 5894 finals. may be avail
able fro m Se lect ronics. 1206 South Napa Street.
Philadel phia. Pennsylvania . •


