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Phase on 144 Me
A "Gain" A ntenna for 2-il1eters

BY BY RON H. KR ETZMA N*, W 2JTP

O n two meter mobile ond [.m., the verticol antenna still holds the edge
on popularity with its omnidirectional characteristics and simplicity. Add
ta this, though, a little omnidirectional gain on the order of 5 d b and the

vertical begins to look even more enticing than ever.

•

I
N case you didn't know it, not all z-mcter

ac tivity co nsists of DX-chasing, meteor scat
ter. contes ts, etc. In ma ny areas. I'll grant

you metropolitan and suburban for the most
part. local and extended-local communication
exists on a highly reliable day-in and day-out
basis. ~Iobile operation. quite naturally, is a reg
ular part of this activity. This harkens back to
the days of the old 5-meter band where such
v.h.I. operation began. As the resu lt. hamming
in these areas becomes a much more personal
thing; everyone soon gets to know everyone else.
lt becomes easy to ro und lip a gang to help put
lip a tower or a beam for another band.

Keeping in mind that work ing mobiles is a
requirement. you can see that vertical polariza
tion is a must. Secondly. those who have tried
beams quickly realize that. in these centers of

-431 Woodbury Rd .• Hunttngte n, N. Y. 11743.

Center feed a rrangeme nt .hawin g how the linea r
match ing t ran. former i. twisted to enable the twin-lead

feeder to drop .traight down.
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high activi ty, bea ms are impractical. T oo much
can be missed off the back end. An omnidirec
tio nal an tenna charac teristic therefore becomes
an addi tional requirement.

Omnidirectional antennas for 2-meters usually
fall into two classes: the ground-plane or the
coaxial-type. Both of these normally provide no
gain in performance over a reference half-wave
doublet, with the possible exception of the
stacked coax antenna. Wh at we are searching fo r
is a z-merer antenna which is vert ically polarized
and which will give us a power gain in (II/ d irec
t ions. Bear in mind, too; any gain ach ieved in
the a ntenna system also resu lts in increased
range of reception. And. lastly. a high ga in o mni
directional vertica lly polarized 2-meter antenna
should be easy to construct a t low cost. (T his
lets out the stacked coax unless you have the
facilities of a machine shop available.)

Theory

Gain in an omnidirectional vertica lly polar
ized v.h.I. antenna is rea lized basically by stack
ing hal f-wave elements. o ne above the othe r.
T he trick is to phase them properly and to feed
them effic iently. This is noth ing new. Twenty
five years ago this was called the "Fra nklin"
antenna. Today a somewha t simi lar antenna is
described in the AR RL Handbook.

From page 703 of the 4th edition o f Reference
Data for Radio Engineers (lIT), the gain of an
omnidirectional stacked array is approximately
equal to 2L /'A over the theore tical isotropic
radiator, where L is the length. If we bui ld an
antenna of 5 half-waves in phase. the length. in
terms of wavelength, is 2.511.. Putt ing this in to
the above formula, the power gain is then 2(2.5 )
or 5 times. Since a half-wave d ipole is co nsidered
to have a gain of 1.64 times the isotrop ic radia
tor, the antenna will therefore have a power gain
of 5 /1.64 or 3.05. This, then , is an effective gain
of 4.84 db.

A Practica l Antenna

Figure 1 shows the schematic d iagram of



•

Fig . 2-Pe-n pective view of
omnidirectional a ntenno.~

One of th e fou r qua rter-wave matching stubs. Note how
it is curved around into a halo about 6" in dia meter•

our z-meter "gain" an tenna. As you can see. it
consists of the half-wa ves in phase. one above
the other. There arc quarter-wave matching stubs
in between each element. and the feed point is
at the center of the middle half-wave element.
{Feeding this array i ll ~IIC" a balanced manlier
is O1l(' oi the tricks in getting efficie,,' aperation. }
T he antenna feeder is ordinary 30G-ohm TV
" twin-lead ." (l/orran !?J This was done for sev
eral reasons . First of a ll it is low cost, as com
pa red to coax . Second ly, its losses are less th an
o rd inary Coax: an d, th irdl y, becau se it is a
mecha nica lly simple ba lanced transmission line
with readi ly avai lable inexpens ive (T V) support
ing hardware.

Our antenna was cut to about 147 me, and like
any co-linea r ar ray it is reason ably broad, ha ving
a low s.w.r. out to at least I mc either side of
tha t freque ncy.

You could feed this an tenna in the ce nter of
the midd le e lement d irec tly wit h the 300-ohm
twin-lead, that is if you don't mind a stand ing
wave ratio of abou t 2 to I. We did. so a q uarter
wave linear ma tching transformer was installed
at the feed point. The results were ex tremely
gratifying. Its installation brought the S.W.f,

down to 1. 1 to I.
Just one more point: Note tha t, in the interest

of balance, the match ing transformer is brought
away from the feed point at a right angle : and,
consequentl y, the twin-lead feeder is brought
down at least a qu arter-wave from the lower
sections o f the antenna thereby little affecting
the feed impedance.

Const ruct ion

Our 2-mcter gain antenna is built on wood,
{Horrors. again?) Using wood greatly simplifies
construction and reduces cost. You can't buy
2 X 2's twenty-four feet long but you can buy a
2 X ~ that long. Just a little sweet-tal kin' to the
lumber yard man and he will rip-saw it right
down the middle for you. Of course you should
ge t him to let you pick ou t a length as straight-

ICullIilJuecl U ll page 85]

-E Fig . l - $che motic dia
gram of th e 2·meter gain
an tenna . (A n te nna cut to

147 me.'.
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ON 2 METE RS ON 6 METE RS

Pa te nts a llowed
a nd pend,ng

full 4 Eleme nts
I - Folded D.pole
I - Refleclor
2 - Doreclor,

ANTENNAS IN

18 [Ie me nts
1 - Folded D'POle Plus

Spec.a l Phu ln2 Stu b
1 - 3 [ Ie ment Colme.u Reflector
4 - 3 Etement Collnear Directors

6 & 2 MeIer
Model No A 62
~m.teu r Nel A 62 $33.00
StlCk,nc K.t AS 62 $2_19

See your FINe O Distribu to r
or wnte fo r Ca tal og 20-226

THE FINN EY COMPANY
Dept. 19 Bedford . Ohi o

ana/h er lirs/ Iro m F INCO®

The Only Single Feed Line

6 a nd 2 METER
COMBINATION YAGI ANTENNA

Pre-Conte st Remind e r

Don't forget the Spring CQ V.H.F. Contest
scheduled for the weekend of May 2-3. O ur sug
gestion : make your plans now. Rules are iden
tical to last yea r's Spring affair. C heck page 32 .
of the March 1963 issue. See you in the contest !

73. Bob. K2ZSQ

VHF Report Urolll page 83)
Memph is, 1 ennesscc. seems to be the best

place for winter sk ippe rs. Between December 14
and 17 alo ne. WA 41RX logged thirteen hours
of OX worked. H is fo ur day ca tch incl uded the
states of Calif.. Colo., Kans.. Md.. Mich.. N.C ..
N.J .. N.Y .• N.M .. 0 .. Okla .• Pa .• S.C., Tex. and
Wise. This brough t AI to 43 sta les with 1:04
count ies confirmed.

Vince Varnas. K8R EG . reports in this mo nth
from Dayton. Oh io. with news of h is Decembe r
DX. In addi tion to a list of states worked be
tween Dec. 12 and 16 simila r to \VA4IRX's
above. Vince wo rked \VA6FQB on the 14th fo r
a good 2.000 miler. Signals th roughout the pe
riod averaged a few db over 59.

And to wrap up coverage of the E session.
\VAODXZ checks in from Iowa Ci ty. Iowa. to te ll
of his DX heard o n December 15th. Bob logged
50 me sta tions in Ala.. G a.. Iowa. Mich .. Mo..

.1 .. N .C. . Tenn.. W.Va.. and \Visc. Peculiarly
enough . most were heard around 53 .40 mc! By
the way. \VA0 DJA and WA0DXZ will soon be
sharing a six element 50 mc Yagi and a Clegg
Thor VI.

------------------------------

$3995

Net to
Amateurs

The Mark /I Six
Meter Transmitter

Excello Electronics Presents

Pr ite 39.95 Net to Amateurs , Complete with Tubes.
Send ordel"ll 10
EXCELLO ELECTRONICS. I N C.
122·26 Nellis Street
Springfield Gard ens, L I., N. Y.
1'1" 11. 1f'I"t .........•.•._•..._..... J::.\N' llo n a rt: 11 SIJ; ;Meter Tu n,-
",IIIt-, e $39.95 ee,
}:nd ,,' t J )"Ou .. III fln ,l 0 Cl l h 0 Cllet'k 0 )1 .0. X O C. O. ord en .
CerU n",I I IM"I'k , onlf.

::.: ,\ ) 1Jo: ..••.••_••••••_ _ _••••__•••_•••__•__ ._ .
.\ II I IIt J::~S ..•._ _ •__._. . .__._.•...._

I ' IT '[ _ _•••• _ _.•.•.•_ZO:'l' E _ ST.\ TE ,.....••_ _

Fo r f urther info rma t ion. ch~k n umber 23. on palle no

Two Meter Vertical [f rom paKe 81]
grained and as free from kn ots as possible. Total
cost '! Less than $3!

After you get you r lumber home. select th e
half most free from knots for the top section.
A few minutes work with a carpenter's plane on
the corners will save you from splinte rs while
you are handling the a nte nna. It's time well
spent. The remaining half we sawed in two to
make the bottom o f the classica l "A" frame of
hamdom. You could gain another 12 feet or so
o f height if yo u we re to splurge and buy another
(ripped) 2 X 4. We didn'l.

The antenna elements themsel ves we recom
mend be made of aluminum to keep down the
weight . We fo und some 3 / 16" solid rod in sur
plus. but a lmost any kind of a luminum rod o r
tubing up to about ~il " in diameter can be used.
Old discarded T V antenna elements. for instance.
Anothe r good possibility is ~8 or .:= I 0 aluminum
clothes-line wire . (T h is hard-drawn wire is stiff
compared to the bare alum inum "ground wire"
sold in TV parts stores.) Since we used the rela
t ivel v stiff solid rod. only two ceramic one-inch
high stand-off insulators were used wi th each
element. T he e lement was fas tened to each in
su la tor wi th nylon cable clamps, available in
parts stores for pennies.

1':0 doubt you have noticed tha t the quarter
wave matching stubs be tween each element have
been curved arou nd a nd have had the ir "short ing

March , 1964 • CQ • 85



"INSTANTUNE"

COMPLETE
50 MC.

TRANSMITTER
DESIGNED BY

F. E. LADD, W21DZ

WHAT ONE AUTHORITY
SAYS ABOUT

TVI AND L1 'L LULU

If••• nn important contribution to
the winning of this tough TVI
battle, demonstrating that opera
tion on 50 Me. is possible in com
petition with Channel 2...."

"One common cause of TVI, radi
at ion of unwanted oscillator or
exci ter harmonics that fall in the
low TV channels, is eliminated by
designing the 6BH6 v.f.o. so that
it can operate stably with its grid
circuit on 25 to 27 Me., instead of
the lower frequencies generally

sed "u .

Price : $225.00 through your dealer.

scn emattc and full particulars aya ilable on request.
Dealer inquiri es Invited .

FOR INFORMATION, WRITE

WHIPPANY LABORATORIES, Inc.
1275 Bloomfield Ave., We,t Coldwell , N.J .

. 'u r further Information, chl:'Ck number 21, on paKe 110
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bars" screwed down directly to the wood mast.
(Horrors. ' ''r;c.d ?) Well. curving around these
stubs makes the whole array lots eas ie r to handle
than if they were sticking stra ight out. No differ
ence in performance was discernible when they
were curved back, by the way.

The actual stubs were made of a cont inuous
piece of # 14 wire. so there were no mechanical
problems with a "shorting bar:' Spacing was
I", and three spreaders made from 1/.; " d iameter
plastic rod were slipped on the wires. T he
squared-off "shorting-bar" end was directly
screwed down to the wood mast since this is
"cold" in so far as r.f. is concerned. T his resulted
in a fairly sturdy halo about 6" in diameter.

The quarter-wave linear matching transformer
at the feed point is much simpler to construct
than to describe. T his "Q-bar" section. 20" long,
is made from #8 aluminum ground wire spaced
at I". One spreader was installed in the middle.
To faci litate the dropping-down of the twin lead
feeder. this matching section is given a 90 0 twist
so that the junction poin t of the section and the
twin-lead is horizontal. This junction po int ter
mina tes on a square bakelite block screwed to
the braced strip of wood used to bring the feed
poin t out at right angles to the antenna.

To forestall any possible electrolysis problems
and to prevent any loosening of hardware which
might be caused by wind vibra tion, we brushed
coil dope on each screw, bolt, and nut. and on
the spreaders on the matching stubs. This is rea l
good insurance.

Guying

Wire guys should come no closer than a
quarter-w ave (about 20") from the end of the
bottom element. This leaves about 15 feet of
the mast free to whip around slightly in the
breeze. If you live in a windy part of the country
you should add an additional set of nylon guys,
fastened abou t at the center ma tching trans
former. Ordinary nylon fishing line is very good
for this purpose.

Pe rformance

We installed our 2-meter "gain" antenna abou t
20 feet from our "reference" dipole and about
the same height. The reference antenna was fed
with about 85 feet of foam- type RG -8 / U co
axial cable. The antenna was fed with about the
same length of cheap 300-ohm T V twin-lead.
A coaxial balun. used to transform the balanced
line to the unbalanced coax input of the trans
mitter was installed right at the transmitter. A
Knight-Kit P·l bridge was installed between the
balun and the transmitter. T he S.W.r. on the
reference antenna was 1.5 to I. On the gain
antenna it was 1.1 to I. About a 2-to-1 increase
in signal strength of stations received was noted.
Stations worked immediately noted the increase
in our signal. Mobiles especially could now be
worked out to much grea ter distances.

All in all. the week-end we used to put to
gether this an tenna was well worthwhile. Since
initial tests the wood mast has been lashed to the
top of a tree, elements above the tree tops. at

•
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Pr ices subject to change.
Send for brochure describing
these and other quality VHf
components by Coma ire. Sub
scribe to VHfER - the VH f
builder's magazine. Sample
on request.

COMAIRE ElECTRONICS
Box 126

Ellsworth, Michigan

VHF OPERATORSl
N ow l A Matchbox for 6 a nd 2 M eters

• Match coax to balanced
lines 1200-450 ohms)

• Match coax to coax .I..J.15()'75 ohms} • •• Built·in VH f SWR bridge r ••

• Reduce SWR losses . -. ~,

• Reduce TVI
Improve loading lM·6N2-C $64 .50 Net.• Gray w/wntte panel

TVI ON 6 AND 21
Insta ll Comoire's Resonant Cavit y TVI Filler

• Outperforms conventional low-pass type filters
• Rejects Sub-harmonic as well as harmonic energy
• Simple installat ion
• Aids VH f reception by image rejection
• 50 db attenuation of all spurious energy outside

of band.:......,

50-144-220
CONVERTERS & PREAMPS

CF·2 TVI Filter $15 .15
144-148 Me.

CF·6 TV I Filter $19.75
50·54 Me .

You can 't aHord to be w ithout t h is dynamic new
handbook designed with t he VH f amateu r in
m ind. Fill ed f rom cove r t o cove r wi th at l new an d
or ig ina l construct ion m at erial presented so that
you can understand it . Wr itt en by Frank C. Jones,
W6AJF, n at ionally acclaimed fo r h is VH F p ion eer.
ing . Ava ilab le now fo r o n ly $3.50.

VHF FOR THE RADIO AMATEUR

J . ••.• at1.10.U .211 ,2:.! . :H.t8.2j .211.30.~ ,\,; 50 l k A ll with hullt -I n
1><,....... "uJ,p l,. , tl m ..t ..r "\(.·W4 ·6U~ 1 .34.:10 PJtd . 2 m ..t ..r 14 .6(:W 4 '
$.H. !)o.j ppd. lin t afpnranct & ...orkman.hlp of an:J VIIF eon
eert ..u. Wn k -. lana pl!"rforman("1!" fqua' to or bf'ul!"r lllan allJ" othrr
nUl'h tor or ~l j .\ manutaclur~1 ron '-nI I!"U . Bnt value by flf. 8 N
ad. In ll." . Junt . Ju ly C·(I. Wrlt l!" tor Iltl!"ntuft .
PA RK S ELE CT RON ICS • Rt. 2 • B EAVERTON.OR E.

RTTY Tuning (from page 5/j

cui t shown in fig . I. All that remains now. is to
wire in the selector swi tch. S~ . A step by step
procedure is out lined below because this in
volves modifying some of the original circui try.
The switch contacts. as referred to, are shown
in fig. 2.

I. Disco nnect the wire from the arm of 5:! in
the Modula t io n Analyzer which connects to pin
8 of the 3BPI through a 0.01 mf capaci tor. and
connect this 10 the arm (wiper ) of 5~ A . Leave the
0 .01 mf capacitor in the circui t.

2. Dete rmine which posi tion of 51 you want
for modulat ion. and ru n a wire from the appro
priate contact o f 5 ", back 10 the a rm of 5=!.

3. Connec t the remaining contact of 5 1A

( R'Tl'Y) 10 pin 6 of V.. (fig. 1) .
4. Disco nnec t the wire from the junction of

C:h 5 t , and pin 6 of VI of the Modula tion Ana
lyzer which runs through a 0.0 1 mf capaci tor to
pin I I o f the 3RP I. Connect this to the arm
(wiper) of 5 111 leav ing the capacitor in the cir
cuit.

5. Co nnect the modulat ion posit ion co ntact
of 51 11 to the junction of 5 1. C:\. and pin 6 of V I.

6 . Connec t the remaini ng contact of S ill
( RlTY) to pin I o f V :}A ( fig . l I .

7. Break the low voltage B plus line from the
6X5 after the 15 rn f outpu t filter capacitor and
connect to the a rm (wiper ) of S j(".

8. C onnect the modulat ion co ntact of S ", to
the B plus line of V. and V:! .

9. Connect the RITV contact o f S~ \ ' to the B
plus lin e of l';IA and V il li ( fig. I ) .

T he add ition of RTIV tuning is rea lly much
simpler to add than to describe. If you haven't
already buil t the A na lyze r. then pe rhaps this will
inspire you to do so, for you will fi nd it both a
very useful and deco ra tive piece of equipment
fo r the shack. Then some day. perhaps. you 'll
join the gang on the green keys. and conve rt
your Modula tion Analyzer fo r double du ty as
an RITY luning indicator. •

a he ight of about 90 feet. The feeder length is
now abou t 125 feet. Mo biles r f.m . ) opera ting on
eastern Long Island have been rel iab ly worked
out to distances o f 30 to 40 miles. And we ru n
only 60 watts input. •

What will the "J" Beam do for YOU?
... Ask the man who operates with one!

Dual feed -hrfectly PhasH- Ra dia lor £lemen'
fash ioned on Wave Guide Principic i - ll fotld-Io"d
T he "J" lkam ..rill increase your O X a nd make
contacts mcx-e pleasu rable! Ups "talk PO~'{'f"

and t.;: I\'es you t hat "velvet smooth operatjon !"
S .\ ...·. R o f I~ than 1.5 to I across u . t1 r r band.
You' re never tied do .....n to one frequency . Offers
coecenrratcd Ra ins on short booms. "Add-on"
mod ular design . llea vy dut y WO R R Y FREE
construct ion nvats ccm rrerc tal s tandards. Idea l
for CD Nets. l\tARS, HTTY. TV T ransmission.

rt:CIDLal is l l U S- ,., 3DI "' 11'*11.51'" . rtilb ln sIIPlIJ ~l(Iiu

Writ . lot- h c--'" 8111'''' ;'' A .. , Fllf fl

GA I'N 1209 West 74th Street
••• iii••1<. ' INC. Ch icago 36, Ill inoi s PHONE 874 · 2610

For f u r t her in formation . check number 25, on pallt> 110
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