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From Base to Beams

E Home-brew from the ground up! Here's
| how to build a tower and top it off with

performance-proven antennas.

WeTYH

A Little Gem for QRP

IE' The T2FD antenna thinks it's a full-size
| rhombic. Feeding is believing.

WEVFT

“The Tops of the Palm Trees”
20,000 QSOs. Coral Sea. Banyandah.
At S O | VK2BIL

How to Gain with PVC

E This could be history’s cheapest quad,
=1 Trywater pipeon2m. .. WBeBHI

Helicoids
E Few people understand how to build
these versatile whips. This article takes

care of all the ifs, ends, and butts.
T et Sty DT (2 s e A K2ZKSY

The Big-Car Break-Down Beam

j\ Try two-meter luxury the easy way.
- N3BEK

Simple Parabolic Theory

A With a little bit of math—presented
=] here—you can understand, design,

build, and enjoy these effective antennas.
Hopefully. ................. OA4KO[YV5
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Control Your Mobile Power

I)\ Can commuting be a daily Q50 party?
Yes, with this no-payment installment
plan. .. . KB5QZ 56

Virginia’s Antenna Farmer

E From Falls Church comes a simple mes-

sage to fallow hams: Simple antennas
work!. . ... | WA4BLC 60

Throw in TV

)\ Why not? This helix-building experience
L includes everything else.

 WAAWDL 64

Yagi Fear?

Forget it. Whether for construction or
comparison, this Atari program zaps
every design problem. wewTu B84
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ICOM is proud to announce
the most advanced amateur
fransceiver In communications
history. Based on ICOM's
proven high technology and
wide dynamic range HF receiver
designs, the IC-751 is @
competition grade ham
receiver,  100KHz to 3J0MHz
continuous funing general
coverage receiver, and a full
featured all mode solid-state
ham band transmitter, that
covers all the new WARC bands.
And with the optional internal
AC power supply, it becomes
one compact, portable/field
day package.

Receiver. J’r' lizing an ICOM
developed J-FET DBM, the IC-751
has r:'.. 105dB dynamic range
he 70.4515MHz first IF virtually
&IlmanTEE SpUrious responses,
and a high gain 9.0115MHz
second IF, with ICOM's PBT
system, gives the ultimate in
selechivity,
adjustable AGC and noise
blanker (can be adjusted to

A deep IF notch filter,

P
")

M _”

eliminate the woodpecker),
audio tone control, plus RIT with
separate readout provides easy-
to-adjust, clear reception even

in the presence of strong QRM or
high noise levels. A low noise
receiver preamp provides
excephional reception sensifivity
as required

Transmitter. he transmitter
features high reliability 25C2904
transistors in a low IMD (-38dB &
100W), full 100% duty cycle
(internal cooling fan standard),
12 volt DC design. Quiet relay
selection of fransmitter LPF's,
transmit audio tone confrol,
monitor circuit (o monitor you
own CW or 558 signal). XIT. and
a high performance speech
processor enhance the IC-751
transmitter’'s operation. For the
CW operator, semi break-in or
full QSK is provided for smooth,
fast break-in keying.

Dual Dual VFOs
controlled by a large tuning
knob provide easy access fo

splif frequencies used in DX
operation., Normal tuning rate is
in 10Hz increments and
Increasing the speed of rotation
of the main tuning knob shifts
the funing to S0Hz increments
automatically. Pushing the
uning speeda bufton gives 1KHz
tuning. Digital outputs are
available for computer confrol of
he transceiver frequency and
functions, and for a synthesized
voice frequency readout

32 Memories. Thirty-two
tunable memories are provided

to store mode. VFO, and
requency, and the CPU is
backed by an intemnal lithium
memory backup baftery fo
maintain the memones for up fo
seven years. Scanning of
frequencies, memaories and
bands are possible from the unit,
or from the IC-HM12 scanning
microphone, In the Mode S
mode, only those memaories with
a particular mode are scanned;
others are bypassed. Data may
be transfered between VFO's,

from VFO to memorias, or from
memories to VRO,

Standard Features. All of
the above features plus FM unit,

nigh shape factor FL44A, 455KHz
SSB filter, full function metering.
a5B and FM squeich, convenient
large controls. a large selection
of plug-in filters, and a new high
visibility multi-color fluorescent
dispiay That shows frequency in
white, and other funchions in
white or red, make the IC-751
your best choice for a superior
grade HF base fransceiver.

Opftions. External frequency
controlier, extemal IC-PS15
D‘:H’-.’Ef SUpply, voiCe synthesizer,

computer interface. infemal IC-
"SJ:J power suppiy. high stability
reference crystal (less than
=10Hz after 1 hDurJ IC-HM12
nand mic, desk mic, filter
options:

8SB:  FL-70

CWN: FL-52A. FL-53A,
FL-32, FL-63

AM:  FH-33

(€ 3][ICOM]

The World System

ICOM America, Inc, 2112-1 16th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-278C
All slored speciiconons are opproxsmone and subjecr 10 change without nofice or obligafion.  All ICOM rodios significontly exceed FCC reguiations IMinNg SPUNOUS eMissions

751184



NOW! ARIZONA!

FOR SIX STORE BUYING POWER!

Phoenix amateurs welcome to our new store! Now take advantage of
our increased buying power. Enjoy best bargain prices, complete stocks
of leading brands, friendly, helpful, over-the-counter service.

KENWOOD &8t
SPECIALS v  [HENE
Plus 4 BONUS 2M and 70CM in a single package.
ITEMS BUY A TW-4000A
- TS-430S 1) Antenna tuner. For $599.95
TR-2500/ Rkl el il g and select two of the following

2) MC-80A microphone items absolutely free!

- 0 =__ 3) YK-88C-1 filter. ; .
TR-7930 223 4) SP-930 speaker. 1) it VoK Syrdipeizor

CALL FOR REG. $2029 VALUE 2) TU-4C sub-audible
YOUR LOW = $1 799 tone generator. $39.95 value.

3) MA-4000 Duo-band
PR'CES SAVE $230.00 Mobile Antenna. s44.95 value.

HAND-HELDS

COMPLETE LINE
OF ACCESSORIES

2MTR  440Mhz.
$1 229 IC-02AT IC-04AT

\/ YA s | KLM JAIRAIEIS

HELDS

EXCELLENT KT-34XA W-36 SALE $159.95
and all -

ft L an CALL FOR B-238S REG. $89.95
YAESU CALL FOR PRICE

a PRICE il SALE $79.95
FT-2088 ' > FT-708R SAVE! |cairorprice | "'Calsonsne

VIEWSTARvs-1500a | .2 ROTOR SALE BIRD Model 43
ANTENNA TUNER | . U-110 HD-73 & Call for price

Call for £5

SALE! call s b in stock

ST~ FREE SHIPMENT

Bob Ferrero. WERJ. UPS SURFACE (Continental U.S.) (MOST ITEMS)

Jim Rafterty, NGRJ TOLL-FREE PHONE w Io
and other well

known amateurs, 800 854 = 6046

give you (Calif. and Arizona customers piease phone or visit listed stores) OHHE T

PERSONALIZED PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
SERVICE STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Rd.,

CALL FOR e KT-34A SALE $199.95
LOW PRICES Ssxiw Py 3 CALL FOR B-1016 REG. $279.95
SALE $849 B-108 REG.$179.95

(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Barry Farm, Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd,

BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401 s
999 Howard Ave., 1702 W. Camelback Rd., 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212,
smmnmmﬁmsFm Emulﬂlgh-:ri? San Diego Fwy at Victory Bivd
A E ALPSAA o AR T & BASHENCH = ANTENMNA LFTES e LIS AAFT o [HLTWA & X EDGE » FIMAT RS PREODUCTS » MERAGE = NYE » PALOMER » AGBOT = RN
s ACTHROMN & BELDER & B O kel 2 FMUISTLER « HY-AGAN = T = 0 W MRLLFEFR = ua.n.rn-n-u..,_g fHLUEEE » SGMNAL DNE « STOMEHR » TEMPO « TEN.TEC » TRISTAD
BUTTERAMLUT 8 & W* CALLBODON = 3001 INS KENMWODD » Wil LAFRSEN o LUNAR « METT « MF.J« MICRD-{LOG VIEWSTAR « YVOOODM o YAESLU and memyw moml

Prices, specifications, descriptions subject to change without notice. Calif. and Arizona residents please add sales tax.
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ENJOY SATELLITE TV
Do-It-Yourself \\

and Save

Easy, guaranteed
antenna plans or kits.
Over 100 channels.

Electronic Know-How Not Required

Send $1 for Catalog
GFI - D4, Box 9108, Missoula, MT 59807

reatures

never before
availaoie in
one handheld.

Made in the U.S.A. And it’s priced right.

The Ten-Tec 2591 offers
everything you've ever
wanted in a 2-meter

handheld.

+ Memory Lockout permits the scanner to
temporarily bypass channels for quick
lockout of busy frequencies, yvet retain them
in meémory for normal operation on demand
* 10 Memories with stored offset. Channel 0
accepts any non-standard offset * Modifiable
Band Scan without complete
reprogramming. Scan any section of the
band within user defined upper and lower
limits in steps of 5, 10, 15, 25, or 30 kHz.,
Change step size, upper and lower limits
independently. Manual Scan also up or
down, in 5 kHz steps # Selectable Skip or
Hold + 2.5 Watts or .4 Watts = Covers
143.5-148.995 MHz » LCD Readout with
Back Light * Quick-Release 450 mAH
NI-CAD Battery Back  16-Key Dual Tone
Encoder, built-in «+ LED shows battery
status and transmit mode * Designed and
Manufactured in Tennessee. And it carries
the famous TEN-TEC one year warranty.
Put it to work for excellent 2 meter
performance.

Model P&11

-

See vour Ten-Tec dealer or write for

Wolli=-

TEN-TEC I

SEVIERVILLE, TENNESSEE 37882

INFO

Manuscripts

Contributiens in the form of manu-
scripts with drawings andior photo-
graphs are weicome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any malerial. Please en-
close a stamped, self-addressed envel-
ope with each submission. Payment
for the use of any unsolicited material
will be made upon acceptance. All con-
tributions should be directed 1o the 73
editorial offices. “How to Write for 73"
guidelines are avaiiable upon request.
US citizens must include their social
security number with submitted manu-
scripts.

Editorial Offices:

Pine Street

Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-024-7138

Circulation Offices:

Elm Street
Peterborough NH 03458
Phone: 603-824-9471

Subscription Rates

In the Unitad States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38 .00
Three Years (36 issuas) $53.00

Elsewhere:

Canada and Mexico—S$27971 vear
only, US. funds. Foreign surface
mail—3$44 971 year only, US. funds
drawn on US. bank. Foreign air
mail—please inquire.

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
For renewals and changes of address,
Include the address label from your
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
gress as well as those of gift re
cipients.

Subscription
problem or
question:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
Please inciude an address label.

73 Amateur Radio's Technical Journal
(ISSN 0745080X) is published monthly
by Wayne Green, Inc., B0 Pine Street,
Peterborough NH D3458. Second class
postage paid at Peterborough NH 03458
and at additional mailing offices. Entire
contents copyright© 1984, Wayne
Green, Inc. All rights reserved. No part of
this publication may be reprinted or
otherwise reproduced without written
permission from the publisher, Micro-
film Edition—University Microfilm, Ann
Arbor Ml 48106, Postmaster, Send ad
dress changes to 73, Subscription Ser-
vices, PO Box 831, Farmingdale NY
11737. Nationally distributed by Interna-
tional Circulation Distributors.



VO[) BVt €€ FINE GOLD Presents
HAM JEWELRY

in 14K Solid Gold
ALL PIECES ACTUAL SIZE!

J3s &)
TRANSMITTING is the
only thing this J-38 won't

do! This 14K hand-made replica is meticulously

To Show Detail

\o

"RADIO |
ACTIVE

KAIGAY J RA

exac! — down to the spring-loaded key-pad and You'll be glowing “"RADIO ACTIVE" with your call

This “MI’ detailed MICROPHONE in 3-D 14K gﬁld l'“ﬂ!iﬂﬂ lockouwi! $1 49 95 5jgr,|. Hﬂﬂ-f.'ﬂ'ﬂd on this handsome piece!

steps right oul of time itseli! Hand carved pracise
detalis and proportions! $1 08.00

THERE IS NOTHING LIKE THE FEEL OF GOLD!
These beautiful hand-finished 14K pieces are available as
pins/tie tacks or pendants (some with space for your call
sign to be engraved FREE!) The letters and fine details are
raised and hand-polished for the long-lasting, lustrous
glow of gold. If you have ever priced 14K gold, you will
know that these Introductory Prices can’t be missed! Order
today for yourself, loved ones or club gifts!
100% SATISFACTION /| MONEY BACK GUARANTEED!

““J] must say that this is the nicest
jewelry that I've seen yet. In particular
the J-38 Key Pin is outstanding . . . what
a great thing to wear to a hamfest or
club meetings! These pins could attract
as much attention as my new car — and
it has everyone looking!*’

Wayne Green

o W2NSD/1
| LI _

.@;ﬁfz FOR ORDERING CONVENIENCE...
KAIEAV | Call us Toll-Free! 1-800-231-4800

P3 (KATGAY ) 9 AM - 6 PM MONDAY-FRIDAY — 10 AM - 2 PM SATURDAYS — PACIFIC TIME
$49.95 CALIFORNIA RESIDENTS CALL COLLECT 1-619-231-5800

@
PH.? é’# 2{23 r.,'."E Please send me
SAN DIEGO FOR CHECK  SEND AS ary.
{Circle One)
1u Y.EARS O J-38 PIN | PENDANT

LI M1 PIN | PENDANT
CLUB INQUIRIES LI HA PIN /| PENDANT

IHvI.TED 1 P1  PIN | PENDANT

ASK ABOUT O P2  PIN | PENDANT
COMPANY LOGOS _ PIN [ PENDANT
L] ]

EXP. DATE
] ENCLOSED IS A CHECK FOR

Name
Address
City/State/Zip
PIN / PENDANT

Bank Reference: PIN /| PENDANT
SECURITY PACIFIC BANK [] PIN /| PENDANT

T

My call sign is

Please Include $3.50 for postage, handling and insurance.
Califomnia residents add 6% sales tax.

FREE ENGRAVING!

(For additional items, please use separate sheesl)

S0 S, % S, Doy o ROBERT LEE FINE GOLD -« 520 E STREET, #502, SAN DIEGO, CA 92101

Mig. by JNR JEWELRY
PLEASE ALLOW 2-3 WEEKS FOR DELIVERY.
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NEVER SAY DIE

editorial by Wayne Green

CODE OR NO CODE?

The FCC’s lengthy release re-
porting on their turning down of
the no-code proposal indicated
that there was a great unanimity
of thought by the hams and
clubs who where interested
enough to comment on this sub-
ject. Morse code must be kept
as a fundamental skill for being
an amateur—that was the edict.
Presumably this was not merely
an emotional response but a
well-reasoned one—and thus
one which all of us should ex-
pect to live with and honor.

There was a high degree of
agreement that when the chips
are down—perhaps referring to
EMP and its destructive effect
on ICs—CW can always get
through. Well, heck, yes, if we
have a key at hand to send CW.
But more and more rigs are be-
ing made without even a key
jack! I'd say that in view of this
statement of amateur senti-
ments, we should quickly bring
a halt to that and make sure that
every new rig has a key jack.

Perhaps two out of three of
the transceivers being sold
these days are for VHF and de-
signed for phone-only opera-
tion. Obviously we are contribut-
ing to serious future problems
by moving away from the code
in this way. | suggest that our
first response to this unanimity
on the code be to put pressure
on the manufacturers not only
to put a key jack on every hand
transceiver, but to insist that
they build a small key right into

them and include a tone mod-
ulator.

If you remind the manufactur-
ers that you are serious about
Morse code—that you really
believe it is important (you were
being truthful in your comments
to the FCC, right?)—they’ll have
to build CW into their rigs. And if
they don’t respond, | might
follow up with a proposal to the
FCC to make it illegal to sell a
transmitter without a key jack.
All hand rigs should have the
complete key built in, obviously,
since there is no practical way
to hold the rig in one hand, the

COL B. J. SMITH USAF (RETIRED)

APO SF 96298

BAGUIO CITY
THE SUMMER CAPITAL
OF THE PHILIPPINES

QSL TNX

EX W5LON KP4ANP KZ5NP W4DSL
K5JIF KSLNY DL4NL DXILNY VS6AS

QSL OF THE MONTH

To enter your QSL, put it in an envelope along with your choice of a book from 73's
Radio Bookshop and mail it to 73, Pine Street, Peterborough NH 03458, Attn: QSL of the
Month. Entries not In envelopes or without a book cholce will not be accepted.
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key in the other, and then try to
send.

It will be easy to build a small
paddle key into our HTs. With
that you will be able to send with
one paddle as a straight key or
with both as a speed key. And, of
course, speed is the only way to
go for emergency communica-
tions.

Speed. Hmmm. That brings
up a major problem. With CW
now recognized by the FCC via
your comments on the no-code
proposal as being of far more
importance than previously
thought, we have a grave re-
sponsibility. When The Chips
Are Down (WTCAD) and hams
are the only means of communi-
cations in an emergency—and
we have to use CW-—code
speed Is going to be of incalcu-
luable importance. Even rela-
tively small emergencies seem
to generate enormous amounts
of message traffic, so we will be
in one hell of a mess if some
turkey in the chain that we are
depending on can't handle the
code at a reasonable speed.
One lazy jerk could bog every-
thing down, bringing discredit to
our entire fraternity.

Well, then, granted that your
comments are right and CW is
our number one means of com-
munications, what code speed
should we accept as adequate?
in the commercial world, back
when they used the code iIn-
stead of digital communica-
tions a couple generations ago,
35 words per minute was the ac-
cepted code speed. That was
average. Is there any reason
why we should be any less than
average? Of course not. We
should be better than the old
average commercial ops, right?

This means that we really

Continued on page 108
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TS-930S “DX-traordinary”

We cali it "DX-lraatdinary”™ begause
the TS-9305 hag now hecome the
favanta nig of the senous conlesier
its suoencr capabiity for fyll braak-=in
spifit-lrequency. opsration: the speec
and convensnoe with winch s eigt
Memory Shannels can be accessed,
He ynaurpassen recaivel f:}':,’f“-ar“h-‘.r-
ranige and its. remarkable abilily 1o
sgiact the desired signar curmg

vis aof heavy ORM, utllizzng VBT,

ceiatalal

ot
Stope tuning, IF Noleh filtetmg, and
wneani

» Alcio hlt..'-t'!:',-;_l Nave all

rig thai

combined o make (his the
gives you the EXTHA EDGE!

ine TS5-930S Is lpaded with all
the special features thal you aiways
an HF transceiver. Full
coverage of the 180 through 10

wantacd in

meter bands. mcluading the new
WARC frequenaies, (éasily moditied
for HF MARS), plls a genelal caver-
agy recewer that cam tuna any ire-
Gueney from 160 kHz 1o 30 MHZ.
QOpatation In thae S8B. CW, FSK, and
Q’I'~.h.=1 miodes, with selectatyle full o
semi CW break-in. All:solid-state,
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CW. FSK and BO walls input on
AM. SWR/cower maler. Tnple final
profection circudits plus two eeoling
ians buittine 106-He step synthesized
frequency cartral-Avallabilie with
ontiomal automahic antenns Wner
bullt<ry, ancther indusity firkst! Dual
digital VFO's. Eyait menory chan-
nefs that stere holh, freguency ana
nand formation with intdrnal bat-
ery Dack-up. (battenes not suppisd)
Dual mode adiusiable noise Blankets.
speglally effeciive in gliminating
woadpecker Vo= interferance
SSB IF slope turing, Tor maximum
reiaction of intefderence. CW vatl-
able bandwidif, with pilch:@nd side-
lane contiol IE noteh fiflen funeable
audia pEaking filtsr- Umal= Six aigit

= (D

white fluarescent tube chaital dispiay

is zasy-onthe-eyes during those

fong gantesis: RE Speach processor,

(or higher average “talicpowern’ 558
monitor circuil. #-step RE __

attenuator. VOX, e
TU0-KHZ marker,
AT powensupply
pailt-in, 120, 220,
or 240 VAC,

TS-930S Optional Accessories:
AT-830 agtomahc antenna tuner,
Si2-830 externzal spegker, wilhy seleqt:
abie gudio fitters, YG-455C-1 (500
Hz) YGAARECN-1 (250 Hz), YK
BEC-t (500 Hy CW filter, YK-BEA-
(6 kHzy AM fit=r, ali .;-iljg--in.tvﬁﬂ'.
SO vommercial stabillty TOXO, -
MC-60A deluxe desk microphone,
MC-80 and MCE5 communications
microaphones, MC 425 mobile hand
microphone, TE-9224 finsar amphhet
tnot far CW OSK3, $M-220 stgtion
momitar. FC-TA phone patety,
SW-2000 SWR/powet meter; 160 ~
8 meler, SWI00A SWHIpowarvoil
meter 16G-2m-2438-4, H5-b, H5-b,
angd HS-7 headphones.

isn't it @bout fime vou stepped
o the winners olirgle?

Mare infarmatien-on the TS-830%5
i5-avaidble from authonzed deglers
af Tha-Kenwaood Communicalons.
1111 West Walnut Strest, |

Compton. Califarma 90220,




TM-201A/TM-401A
“comp-ACT"... tough act
to follow.

Tive: wepst “compaot” bes| de
achities the TM-201A YHE (a
olg 25 waits!) arthe TH-IA
70-cm (12 walls! mobiles.
Measuies 5.6Wx1.60x7 2D
inghes (the TAMZ2014 and
TMADIA are the most compadct
1gs avallatilal, [deal in size,

V.RCL TONE HL/LO

{_?DIH

TW-4000A
FM ”l}ual-Bandeﬂ_

a2 sl o i
F‘rE""IIHIII 4 JLF % K WN" ij-_.."_:__l JJ"- ‘3t
*Dual-Bander” provigdes naw

versahiity in'VHEand URE
opeauons, unigusly Comining
2= and ,
N one compacl pack
covers the 2-m band (142
148.985 MMz inciudhing certaln
MARS and CAP frequencies,
and the 70-cm band (440,000
A48 9895 NIHZ), Al I a Eeckage

DCOons

Siees @ Bl § FlASETR TR P Y

TN

iner patormances gre sunet
ighive, cach featuras a HIVLD
powerswiteh, cual Jdightal ViG's
Dutllt=n, & memares plus a
H'::':_l"dw chantal with Lithiun
oatisry DACK-UD, MEMOry SCan
aregrammable band scan, G-
ofity ales] scan, ang GaAs FET
RE Cront 8nd) amplitiers. They
nave 2 Nighiy visiole yaiow
LED digital display, @ =peatey
aftset swilch, a tevarse switich

KEMNWOOD

. ———

and a ‘beeper’ly confimm.
aperation of varous switehes:
For supetior sound quality, the

separate, sxiermal speaket. gan

Deeasly mounted fo prsject
the sound in.the desired direc-
non. A T6-ksy. gutapatsh
UP/DOWN mic. allows easy
remots op2rahon of mayor-frenl
ganel unciions. Thanks ic
KENWOOD, compac! redios
ire now ayvalable tor the
popular VisF and Uke bands
pioviging high performance
and- supsrngr sound quality,

| vOoL-8- saL
voug-s

F.EL

e

f
PUSH CiN

il a "
Ay -a/a W x 2=318 H »

L e T e i alEl
' '3* L 1NCH | e
POWwWEr mess| M ALS
_':.:'j:"!'"_,li .'Jrl': I-ri_ [;' ..-1-llrl'-:|.|'l
l‘::_-—;fl g H 3 .;:.' i i {
CD disptay, front pa

o P

ceation for night atian
memosiae With OFFESET recl
ina: lumurme DEllery. CaCEup
oz 3, Tt } e = -
F _J::I_.l 1 F T e L3 ¥ 1]
(] '_il_h‘: |:- -I.-i- W "_ |_-_: _-I ll ‘i.-_i’.‘l'"‘_:
SEGIMEnts, pupnty wateh Idn

Han, common channst-scan.
dual gigial VELD'S, repeatsr
reverse gwien, Gaas =21 front

RS, fUgued dig-nast chassis,

eaper through spaaker' s
mabke maunk andg & 1o-rey
Aulopatc) URIDOWN miE

e new optiohal VS-1 vaice

syNIneEsizer Nas syeryor

{0

LKITIE! A voitte announces ihe
requancy, bana, VRO A or B;
epeater pifsel, and memory
IRANNE! numper whan ineses

lunchons ame selected

[ =

ther TW-4000A
optional saccessories:

VS-1 vaige synthesizer, TU4C
programmable wo-frequency
CTCHS encoder, KPS FA fixed

——————

Optional FC-10 Frequency
Contraller

Connecis {c the TM-201A or
TM-Z07A Convelient contral
keys tor-freguency UP/DGWN
MHz shift. VED A/B; and MR
(Memory regail’ef ¢hange
memoly chiEnngi) & green
LCD display ineicalies trans-
mit/ receive frequencias,
MEMory channg| number,
ALERT and SCAN (with
blinking Mz riecimal),

Other TM-201A/TM-401A
Optional Accessorles:

TU-3 Pregrammable two-
frequency CTCSS encoder.
KPG-TA Tived sialion powes
supply, MA-4000 dual-bander
mobile sntanma wilh duplexes
SW-1DGAB SWR/power meler,
MC-55 mebile microphens
with time oul imer.

(*

station power supply, SP-40
compact mobiie speaksr. SH-50
compacl mobile speaker,
MA-40800 duat-band mobtie -
amenns wilth duplexar, MC-55
mabsiie microphone with Lime-
aut timer 2nd a8 SW-008
SWR/power metet

More intormabion on he
IN-2IMATTERAADIA ang
TW-40004A s availabife lrom
authotized dealers of
Tnip-Kanwood Communications
TP West Walnul Slreet
Complon, California 40220

Speciln iy gy pretsscgnd syl i chanie withaul oofics By Qhligstion



From Base to Beams

Home-brew from the ground up! Here’s how to build a tower
and top it off with performance-proven antennas.

Harry D. Hooton W6TYH
1420 Shamrock Lane
Lincoln CA 95648

uring my 53 years as a
licensed radio ama-
teur, | have owned a number
of masts and towers rang-
ing from the old-time

Photo A. The two monobander arrays mounted on the tow-
er. The upper array is a 2-element, 15-meter yagi using a line-
bazooka matching system. The 15-meter array is rotatable
over 360 degrees. The 10-meter, 3-element yagi also used a
modified line-bazooka matching system. The 10-meter array
is rotatable over a 60-degree arc. The 10-meter array is used
strictly for communication with the South Pacific area, VK,
ZL, etc.

10 73 Magazine * May, 1984

A-frame wooden mast to a
modern 80-foot commer-
cial steel tower. At the age
of three score and ten plus
two, | am no longer enthusi-
astic about climbing and
working on top of a high
tower of standard design
and construction.

Since 1978, | have been
experimenting with multi-
mode arrays, some of which
are physically large and
electrically complex. These
antenna systems require
many measurements and
adjustments necessitating
removal of the array from
the tower and reinstalling it
after the adjustments or
changes are completed. To
turther complicate matters,
W6TYH is located in the
country, far away from
other hams. Most non-ham
neighbors are less than en-
thusiastic when it comes to
raising and lowering the
usual amateur array that
goes up or down perhaps
once a year. When an array
must be raised, lowered,
and raised again every day
over a period of perhaps
two weeks, helping-hand
neighbors or friends are
conspicuous by their ab-
sence. Long ago, | found
that the dyed-in-the-wool
antenna experimenter is re-
garded by his neighbors
(and by some fellow hams)
as a kind of nutty individual
to be avoided at all times
when arrays are to be in-

stalled or removed from the
tower.

Obviously, what is need-
ed is an antenna support
structure that can be easily
installed at minimum cost
and will permit one man to
install or remove arrays
safely and easily. The tow-
er to be described is de-
signed to fulfill these re-
quirements.

Tower Design and
Construction

The multi-mode array, be-
cause of its large size, re-
quires a strong tower. Also,
the tower, if possible, should
be made free-standing since
guys and other support de-
vices make the raising or
lowering of an array diffi-
cult. When matching or
phasing adjustments are
made, it is essential that the
array be at least 15 to 20 feet
above the ground. Other-
wise, there will be an exces-
sive amount of “cut and
try,” resulting in much labor
and a waste of time. In the
interests of economy, it is
desirable to design the tow-
er so that readily available
accessories such as exten-
sion ladders, hoists, etc., can
be used when required. All
of the materials should be
available locally; scrap or
surplus iron pipe and angle-
iron cross members can be
used. The tower can be con-
structed without welding or
brazing techniques (usually



Photo B. The tower top section showing the rotator and the
15-meter array. The matching stub, made from two copper
tubes, is mounted on insulators above the boom. Note the
%-inch stabilizing ropes attached to the bottom of the rota-
tor unit. Also note the trailing Y%-inch nylon ropes attached
to the ends of the boom. These are used to secure the array
during windstorms. This tower and array have survived
winds of over 60 mph. The tower also supports a 40-meter

inverted-V dipole.

not available to the average
ham).

As shown in the photos
and drawings, the tower is
constructed as a cage of
four V:-inch-diameter iron
pipes arranged around a
1%-inch central pipe core.
The tower shown here is
made up from black, non-
galvanized iron pipe which
was obtained from a scrap-
metal dealer. To prevent

rusting out with time, the

black iron pipe must be
painted, first with a primer
coat and then with two
coats of implement enamel.
If you use galvanized pipe,
it is not necessary to paint
the tower unless this is desir-
able for aesthetic purposes.
The four Vi-inch pipes are
firmly attached, by means
of angle-iron cross members
and U-bolts, to the large-di-
ameter center pipe. The cen-
ter pipe extends upward 20
feet above the ground. The
a-inch pipe is manufac-
tured in 21-foot lengths. For
ease in handling, each

21-foot length is cut into two
10-foot, 6-inch lengths. The
shorter lengths are threaded
at each end so that two or
more sections can be con-
nected together with stan-
dard V2-inch pipe couplings.
The tower is extended up-
ward by adding the 10-foot,
6-inch lengths to the desired
height. Although the cage
structure of this particular
tower extends upward only
20 feet, it should be possible
to construct a free-standing
tower to a height of at least
35 to 40 feet above the
ground.

If a higher cage structure
is desired, the use of appro-
priate guys is recommend-
ed. With a 20-foot-high cage,
an array can be raised to
about 35 feet above the
ground. With a 40-foot-high
cage, an array can be raised
to at least 50 to 55 feet
above the ground provided,
of course, that the tower
structure is properly guyed.
The 20foot cage height was
selected so that a standard

-
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Fig. 1. Cross-member dimensions. Sixteen pieces of angle
iron required—1v2" wide each side.

20-foot aluminum extension
ladder can be placed
against the tower, making it
easier to climb.

The array is mounted on
the top of a 21-foot-long,
1%-nch iron pipe placed
vertically against the cage
section. By means of winch
and ratchet, this pipe can be
extended about 16 to 18 feet
above the top of the cage
section for a total height of
about 36 to 38 feet. This fea-
ture will be described in
more detail later. The angle-
iron cross members are
spaced at about 22 -foot in-
tervals up the central pipe.
The tower is erected in ex-
actly the same manner as
that of a commercial radio-
or TV-station tower—by
adding on sections until the
desired height is obtained.

Tower Installation

First, select a suitable site
for the tower. If you expect
to be taking arrays up and
down the tower frequently,
do not erect the tower
against the side of a build-
ing. Make certain that the
array, when mounted on the
tower, can rotate freely
without coming near other
antennas, trees, power lines,
metal roofs, or buildings.
Trees and other non-metal-
lic objects will have no ef-
fect, for all practical pur-
poses, on the tuning or oper-
ation of an array, provided
that the element tips do not
approach closer than 15 or
20 feet during operation. If
the array is mounted within
20 to 25 feet of a metallic
object, such as a metal roof

or power line, the line swr
will usually vary as the array
is rotated. Arrays mounted
close to any object, metallic
or not, are often noisy on
reception.

Once the site is selected,
dig a hole in the ground as
shown in Fig. 2. The hole
should be about 18 inches
across. The depth will de-
pend upon the type of soil at
the selected site. For clay or
similar hard-packed soils, a
depth of about 4 feet will be
sufficient. If the soil is sandy
or gravelly in nature, the
hole should be made deep-
er, to perhaps 5 or 6 feet. At
the W6TYH antenna site, the
soil is decomposed granite
which packs solid in dry
weather but becomes very
soft during the rainy season.
The hole for the tower base
was dug to a depth of about
5 feet and side brace sup-
ports were added to the
tower at a height of about 8
feet above the ground. The
ends of the side supports
(Va-inch pipe) extend into
the ground for about 3 feet
and are held firmly in place
by “deadmen” made by
pouring concrete in each
hole.

Fill the bottom of the hole
to a depth of about 4 inches
with egg-size gravel. Stand
the large center pipe on its
end on the gravel and guy or
brace it in an upright posi-
tion. Pour another 2 or 3
inches of gravel around the
center pipe. This allows it to
extend below the base of
the concrete and also per-
mits moisture from inside
the center pipe to drain into
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the gravel. Before pouring
the concrete mix, coat the

center pipe, about 3 inches
above and below the space
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where the top of the con-
crete base is to be located,
with waterproof asphalt roof-
patching material. Check
with a carpenter’s plumb
and level to make sure that
the center pipe is plumb
before pouring the concrete,
then repeat the process
afterward. While plumbing
the center pipe, do not pull

=

. g e
N z e 5 "!1.:
. . —

it up into the liquid concrete
or push it down into the
ground. The lower two or
three angle-iron cross mem-
bers should be attached to
the center pipe before it is
placed in the hole. With the
hole filled to within three or
four inches below the sur-
face of the ground, allow
the concrete to “set” for

about 48 hours.

After the concrete base
has solidified, attach the
first four Ya-<inch iron-pipe
cage uprights as shown in
Fig. 3. The bottom ends of
the Va-inch pipes are capped
and will extend downward
about four inches below the
space where the top of the
concrete base will be locat-
ed. It is not necessary to pro-
vide for drainage of the side
pipes provided that each
member is sealed by the
caps at the top and bottom.
When the side pipes are se-
curely fastened to the angle-
iron cross members, using
the smaller U-bolts, finish
pouring the concrete and
crown the top of the base, as
shown in Fig. 4, to prevent
water from accumulating at
the point where the upright

4 I : ; 1--_.. - o :." e " .l.l_ﬁ- 4
e e R

Photo C. Lower section of tower showing construction. The
tower has two braces (V2" pipe) attached 8 feet above
ground. The lower cage section extends upward 20 feet

above the concrete base.



Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a full 1 year warranty.

* Qutput level flat to within 1.5db over entire range selected.

* Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave output,
Sv peak-to-peak.

* Instant start-up.
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TE-12PA

67.0 XZ
71.9 XA
T4.4 WA
77.0XB
79.7 SP
825YZ

156.7 5A
162.2 5B
167.9 64
173.8 6A
179.968
186.27Z

127.3 3A
131.83B
136.5 42
141.34A
146.2 4B
151.4 5Z

103.51A
107.21B
1108 2Z
114.8 2A
118.82B
123.032

B5.4 YA
B88.5YB
91522
848 ZA
974 ZB
100.01Z

* Frequency accuracy, =.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
* Continuous tone

TE-12PB

TEST-TONES: TOUCH-TONES:
600 697 1209
1000 770 1336
1500 852 1477
2175 841 1633
2805

BURST TONES:
1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

1600
1650
1700
1750
1800

* Frequency accuracy, =1Hz maximum —40°C to +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

$89.95
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426 West Taft Avenue, Orange, California 92667
(800) 854-0547/California: (714) 998-3021




members enter the base.
Again allow the concrete
base to harden for about 48
hours before assembling the
remainder of the tower.

After the base section has
been installed, mount the
angle-iron cross members at
intervals of about four feet,
all the way up to the top of
the center pipe, and secure
the four Yi-inch pipes in
place with their U-bolts. The
U-bolt nuts should be drawn
tight so that the joint is rigid-
ly secure.

Although this tower is suf-
ficiently strong to be self-
supporting at heights of up
to 40 feet, for safety’s sake,
while working on the tower,
it is advisable to attach at
least three guys at the
20foot level, space them
around the tower 120°
apart, and secure them to
iron stakes driven into the
ground. There is always the
possibility when working on
a new tower that the con-
crete is not completely set
and the tower may fall when
it is unbalanced by the
weight of a man climbing it.

The Adjustable
Upper Section

After the 20-foot cage
(lower) section has been in-
stalled, the adjustable upper
section, a 1% -inch-diame-
ter, 21-foot-long iron pipe, is
placed vertically against the
cage section, parallel with

Photo D. Midsection of tower showing how top section of
pipe is mounted. The top section can be extended 18 feet
above the 22-foot bottom section — a total height of 40 feet.
Note that the 52-Ohm coaxial cable and the rotator control
cable are dressed away from the tower while the top section

is being raised.

the 1%-inch center pipe.
The lower end of the adjust-
able section rests on top of
the concrete base. With a
rope or wire, temporarily tie
the 1 %2 -inch pipe to the cen-
ter pipe at the top, center,
and bottom of the cage sec-
tion to keep it upright. Pre-
pare four1%-inch U-bolts as
shown in Fig. 5. The two
standoff nuts on each U-bolt
will allow the U-bolt to be
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Fig. 4. Second step in pouring concrete base.
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rigidly mounted on the
angle-iron cross members
and keep the 1%:-inch pipe
upright while permitting it
to be raised.

This method is probably
the simplest means of allow-
ing the upper section to be
raised or lowered while still
maintaining a safe and
strong mount. If the upper
section is to be left per-
manently in the raised posi-
tion, when it is in its final
position, each of the
1 ¥%-inch U-bolts is removed,
one at a time, and the two
standoff nuts are removed.
The U-bolt is now reinserted
through the two holes in the
angle-iron cross member
and its two remaining nuts
are drawn down tightly. If
the upper section is to be

Toe YrEw

STAND OFF NUT

7

|I...I-I. I "II-E 3 FIFE ..-.II'|

raised and lowered fre-
quently, leave the U-bolts as
originally installed and se-
cure the top section as will
be described later.
Depending on the height
of the lower cage section (20
feet in the prototype tower),
the 1 %2-inch pipe will extend
about 1 or 2 feet above the
top of the cage section.
Thus, it can be reached easi-
ly from a 20-foot aluminum
extension ladder placed at
an angle against the side of
the tower. In the photos and
drawings you will notice
that the last angle-iron cross
member, at the top of the
cage section, extends out-
ward about 6 inches from
each Vz2-inch side pipe. My
20-foot extension ladder is
fitted with two bicycle-
hanger hooks at the top.
When the ladder is extend-
ed, the two hooks fit over
the ends of the angle-iron
cross members, keeping the
ladder securely in place.
The lower end of the ladder
rests on the ground but is
held in place by tie wires to
two iron stakes driven into
the ground. Since the ladder
is placed against the tower
at an angle, it is much easier
to stand on and more com-
fortable than trying to hang
on to the tower with one
hand and work with the
other. A strong web safety
harness attached to the tow-
er enables me to work in
comfort and with safety.

Installation of the
Rotator Unit

The array shown in the
photos is a 2-element beam
antenna similar to that de-
scribed in the May, 1980, is-
sue of 73. The rotator unit
used with this antenna is the
CDE AR-22 which is de-

—~| 5/4" U-BOLT

LEAVE SPACE AROUND PIPE SO
TOP SECTION CAN MOVE
FREELY UP AND DOWN

Fig. 5. U-bolts for supporting top section.



Actual slow motion frames from Ham MasterTapes

3. In slow motion its dazziing

—

4. Wow. Can we see it again?

You've never seen this, Iike this,
before this!

And you can see it—in color—again and again
when you own the N2NY Ham MasterTapes.

Ever see a cap discharge in siow motion? You will on
Ham Masterlapes. Ham Masterlapes can perform the
dozens of complicated demonstrations necessary for a
beginner's understanding of Ham Radio Theory.

Finally, a step-by-step course in Ham Radio Theory
is available on color videotape. The Larry Horne N2NY
Ham Masterlapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape

[] Video Graphics highlight important details.

Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class

L1 Working examples of every ham
radio component, device, or system
covered in the FCC guide can be
clearly understood.

Ham Masterlapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE
© 1983 N2NY Productions, Inc

The N2NY Ham MasterTapes give you a basic
grasp of concepts that build theory background—not
only for passing the FCC tests, but for understanding
electronics.

The hobby has long needed better, clearer, high-
tech teaching aids to help newcomers into our wonder-
ful world of Ham Radio.

These six-hour tapes cover completely all the ma-
terial needed to understand Novice and Tech/General
Theory and operations, and include the new 200-ques-
tion FCC syllabus used beginning September 1983

Only $199.95. Order direct and specify Beta or VHS
format. Call or write: Larry Horne, N2NY
at -
Ham Masterlapes -
136 East 31st Street
New York, N.Y. 10016 212-673-0680.
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signed for use with large TV
receiving antennas. This ro-
tator is perfectly suitable for
short-boom, 2- or 3-element
beam antennas designed for
operation on 10 or 15 me-
ters. For long-boom arrays,
use the Ham rotator which is
designed to support and
rotate a much heavier load.
When the AR-22 or any simi-
lar unit is used with long-
boom arrays, the up and
down rocking motion of the
boom in a windstorm will
damage the gears of the ro-
tator unit. _
If you look closely at the
photograph, you will notice
a trailing Y4 -inch nylon rope
attached to each end of the

boom. In normal use, the
ropes simply hang down and
rotate with the antenna.
During windstorms, how-
ever, they are used to lash
down the array to prevent
the rocking of the boom
referred to above. Two other
Y -inch nylon ropes are at-
tached to the guying loops
on the bottom edge of the
rotator unit and serve to
stabilize the upper section
and the array during severe
windstorms. Using these
precautions, the tower and
array have been subjected
to a 70-mph wind without
damage.

The 4-wire control cable
should be attached to the
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Fig. 7. Boom-to-stub mounting.
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rotator before it is installed
on the tower. The terminal
boards on both the rotator
and control units are
marked 1, 2, 3, and 4, left to
right. The flat 4-wire rotor
cable has one bright (tinned)
conductor and three plain
copper wires. The tinned
(bright) lead connects to ter-
minal 1 on both the rotor
and control units. The sec-
ond conductor is then con-
nected to terminal 2, etc. If
the terminal boards are
wired in this manner, either
unit may be disconnected
and reconnected without
wiring errors.

After the rotator and con-
trol units are electrically
connected together, plug
the control unit into the
110-V-ac source and turn
the indicator pointer to
NORTH. When the rotator
has stopped turning, mark
one side of the upper sec-
tion with chalk or a spot of
white paint. When the rota-
tor is installed on the top
section, turn the marked
side of the unit toward the
north. Tighten the mounting
U-bolts until the saw teeth
of the clamps bite into the
metal pipe. The easiest way
to lift the rotator unit to the
top of the cage section is to
raise it with a rope and pul-
ley. With the safety belt or
rope attached to the tower,
lift the rotator unit over the
top end of the 1% -inch pipe,
turn the white spot toward
the north, and tighten the
U-bolt nuts.

Installing the Array

For an easy installation of
the array, make up a gin
pole as shown in Fig. 6. The
12-inch L arm has an at-
tached rope and pulley as
shown. If the array weighs
40 pounds or less, the rope
can be a length of “-inch
nylon. For heavier arrays, a
Y2-inch nylon rope is recom-
mended. Make sure that you
have the proper size pulley
for the rope in use and that
the rope runs freely through
the pulley opening.

One end of the rope is
tied to the center-of-gravity

point on the boom. Have
someone hold the other end
of the rope, taking up the
slack as you climb the lad-
der guiding the array up the
tower. When you reach the
top of the ladder, have the
assistant pull on the rope to
raise the array to a point
about a foot or so above the
top of the rotator. Carefully
lower and guide the array
mounting stub into the rota-
tor mount. Tighten the
U-bolt nuts until the teeth of
the clamps firmly dig into
the metal pipe stub. The
boom-to-stub mounting as-
sembly is illustrated in Fig. 7.

Raising the Top Section

After the rotator and the
array are installed as out-
lined above, we are ready to
raise the top section to maxi-
mum height. The coaxial
transmission line is connect-
ed to the array feedpoint be-
fore the top section is raised.
The junction of the line and
the feedpoint must be
wrapped with several layers
of plastic tape to prevent
the entry of moisture. If the
coaxial line is made a multi-
ple of a half wavelength, the
swr bridge can be inserted in
series with the line at any
half-wave point and the swr
or impedance value indicat-
ed will be the same as that
at the array feedpoint. The
coaxial line and the control
cable should be dressed
away from the tower while
the top section is being
raised. Use plenty of slack in
these lines to prevent them
binding or snagging on the
tower cross members.

As mentioned previously,
the 1%-inch pipe top sec-
tion is held in the vertical
position by the U-bolts act-
ing as slip rings. If you in-
tend to raise or lower the
top section frequently, it is
worthwhile to install a low-
cost winch and cable assem-
bly, such as that used on
trailers for small boats, to al-
low the section to be
cranked up or down with lit-
tle effort. Since W6TYH is
located on a ranch, we have
available several devices
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that are useful for lifting or
hoisting heavy objects such
as the tower top section. The
device that we used is gen-
erally referred to as a “come-
along” and has a ratchet
operated by a long handle.
To raise a load, the han-
dle is pumped in the same
manner as that of an auto-
mobile jack. A smallsize
hoist that sells for about
fifteen dollars at auto parts
stores will lift an 800-pound
load to about 20 feet.

Guys

This tower is free-standing
and is not guyed in the usual
sense of the term. However,
a pulley with about 100 feet
of Y%-inch nylon rope is at-
tached to the lower section
of the rotator unit, primarily
for the installation of a
40-meter inverted-V dipole
antenna. In addition, two
60-foot, %-inch nylon ropes
are tied to the guying loops
at the bottom of the rotator.
During normal weather con-
ditions, these ropes are sim-
ply dressed down one side
of the tower and secured to
the lowest cross member.
During high winds, however,
the ropes can be played out
as guys and used to stabilize
the tower. Also, you will no-
tice that each array has a
length of %-inch nylon rope
trailing from each end of the
boom. During normal opera-
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tion, these ropes simply
hang down and rotate with
the array. When the weather
is bad, with strong winds, the
trailing ropes are secured to
the tower to prevent the ar-
rays from rocking up and
down which might damage
the gears of the rotator unit.

The Arrays

This tower has supported
many arrays during the past
several years. Photo A
shows the tower with the
two arrays in use at present.
The upper array is a 2-ele-
ment, 15-meter beam anten-
na which was described in
the May, 1980, issue of 73.
This array, the LB-2, has
been in use for about 7 years
and has proved to be an ex-
cellent DX antenna for both
transmitting and receiving.
The forward gain is 5.3 dB
over a dipole under similar
operating conditions. For
constructional and adjust-
ment data, refer to the arti-
cle in the above-named
Issue.

The second array (at the
lower level) is a 3-element,
10-meter array designed for
maximum forward gain con-
sistent with optimum front-
to-back ratio. The forward
gain is 8.5 dB over a dipole.
The spacings of the ele-
ments and the element
lengths, together with the di-
mensions of the matching

S
Photo E. Cross-member con-
structional details.

S

system, combine to produce
a perfect impedance match
between the array feedpoint
and the 52-Ohm coaxial
transmission line. The di-
mensions of the 3-element
array are given in Fig. 8.
The driven and parasitic
elements are made up from
the popular “hobby” alumi-
num tubing sold at many
hardware stores and build-
ing-supply houses. The cen-
ter sections are 8-foot
lengths of %-inch-diameter
tubes (0.055-inch wall thick-
ness). With the 0.055-inch
wall thickness, a %-inch o.d.
tube will telescope snugly
within the *4-nch o.d. tube.

The inside and outside
surfaces of these tubes have
an oxidized finish which
must be removed from the
two surfaces that make elec-
trical contact. To remove
the oxidized finish from the
telescoping portion of the
smaller tube, sand its out-
side surface with 00 sandpa-
per and then polish it with
steel wool until the surface
is bright and shiny. The
finish may be removed from
the inside surface of the
larger tube by wrapping a
smaller diameter wooden
dowel with a strip of sand-
paper or emery cloth and
moving it up and down in-
side the tube until the inner
surface is bright and clean.
Before the elements are
finally assembled, the

telescoping contact sur-
faces should be coated with
an antioxidizing compound,
available at most electrical-
supply stores.

After the reflector and di-
rector elements are assem-
bled and adjusted to the
correct lengths, the electri-
cal connection may be
made secure by four or five
self-tapping stainless-steel
sheet-metal screws arranged
in a spiral around the tube.
After the joint is made se-
cure electrically, wrap it
with several layers of plastic
tape to keep out air and
moisture. If each end of
each element is sealed with
a wooden plug and water-
proof cement, the joints will
not corrode and will main-
tain good electrical contact
for several years.

The Driven Element and
Matching-Stub Adjustments

In the stub-matching sys-
tem, the dimensions of the
stub and the overall length
of the driven element are
critical. The stub acts as an
inductive reactance (X) and
the antenna is adjusted to
act as a capacitive reac-
tance (X¢). The correct com-
bination of the two reac-
tances will resonate the driv-
en element at the desired
frequency, 28.6 MHz in this
case. The stub also acts as a
balun, converting the 52-
Ohm unbalanced imped-
ance at test point A to a bal-
anced 17- to 20-Ohm imped-
ance at the center of the
driven element. The imped-
ance stepdown ratio (about
3 to 1) is determined by the
ratio of the stub, X;, and the
antenna, Xc. With stubs of
the specified dimensions,
the length of the driven ele-
ment, tip to tip, will be
about 5 inches shorter than
the length required for
resonance with the common
gamma match. The band-
width of the array, each side
of the center frequency, is
dependent upon the correct
ratio of the two reactances
and the spacing of the two
stub conductors. Extensive
experimental work has
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shown that best results on
the 15-meter band are ob-
tained with the two %-inch
tubes spaced 3% inches,
center to center. This spac-
ing corresponds to a surge
impedance of about 360
Ohms. With a shorted stub
45 inches long and spaced

34 inches, the bandwidth
of the LB-2 array is flat (1 to
1 swr) from 21.050 MHz to
21.400 MHz. At 21.0 MHz
and 21.450 MHz, the swr is
about 1.3 to 1. The forward
gain is virtually constant
across the entire 15-meter
band. With the array shown
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in the photos, no antenna
tuner or matching device is
used even with solid-state
output circuitry in the
transmitter.

For the 10-meter array,
the stub tubes are spaced 5
inches apart, center to cen-
ter. Either of two stub types
may be used. For the sim-
plest possible adjustments,

use the short stub with the
fixed-position shorting bar.
The 25V -inch length is cor-
rect for the center frequen-
cy of 28.6 MHz. For a center
frequency of 28.4 MHz, the
stub should be made 26
inches long. For a center fre-
quency of 288 MHz, the
stub length should be made
24 inches long. With this
stub, it is only necessary to
carefully adjust the length
of each half of the driven el-
ement until a zero reflected-
power indication is obtained
at test point A or at any half-
wave point along the trans-
mission line away from the
antenna. To maintain elec-
trical balance in the array,
each half of the driven ele-
ment should be lengthened
or shortened by the same
amount. The electrical
balance of the array can be
checked by touching each
end of the driven element, in
turn, with a fingertip. The
swr indicator deflection
from zero should be the
same when touching either
end of the element. The
electrical balance of the
parasitic elements can be
checked in the same man-
ner. It will be found that the
director-element tips are

\

Photo F. Bracing details.
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very sensitive to any con-
ductive object while the re-
flector-element tips are rela-
tively insensitive.

The long-stub conductors
are each 44 inches long and
spaced 5 inches apart. The
stub alone has an induc-
tance value greater than
that required to match the
52-0Ohm line to the balanced
driven-element feedpoint.
The inductance value can
be reduced by shunting a
100-pF airdielectric variable
capacitor across the open
end of the stub. In this appli-
cation, the variable capaci-
tor action is similar to that
of an adjustable shorting
bar, allowing the stub induc-
tance to be adjusted as
required

To start the matching pro-
cedure using the long stub,
adjust the variable capaci-
tor to about one-half maxi-
mum capacitance (about 50
pF). Adjust the driven-
element length, tip to tip, to
about 16 feet, 5 inches.

Make sure each half of the
driven element is the same
length. Connect the swr me-
ter (bridge) in series with the
52-Ohm line at test point A
or at any half-wave point
along the line away from the
array. To the transmitter end
of the 52-Ohm line, apply an
unmodulated carrier of 28.6
MHz and about a 5-Watt
power level. Adjust the swr
meter indicator for exactly
full-scale indication in the
forward selector-switch
position. Change the switch
to indicate reflected power
Carefully adjust the length
of each half of the driven el-
ement until zero reflected
power is indicated on the
swr meter. After the array
has been installed on the
tower, the variable capaci-
tor is adjusted to correct any
detuning of the driven ele-
ment when it is removed
from the vicinity of the
ground. The electrical bal-
ance of the array is checked
as outlined above. B
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TYPE PRICE TYPE PRICE TYPE PRICE
2C39/7289 $ 28.90 813 $ 42.50 7843 $ 90.95
2E26 6.75 1182/4600A 425 .00 7854 110.50
2K28 170.00 4600A 425.00 ML7855KAL 106.25
3-500Z 86.70 4624 263.50 7984 12.70
3-1000Z2/8164 340.00 4657 71.50 8072 71.50
3B28/866A 8.10 4662 85.00 8106 4.25
3CX400U7/8961 215.00 4665 42500 B117A 191.25
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3CW30000H7 1445.00 5768 106.25 8134 399.50
3X2500A3 402.00 5819 101.00 8156 10.20
3X3C00F1 482.00 5836 198.00 8233 51.00
4-65A/8165 58.65 5837 198.00 8236 29.75
4-125A/4D21 67.15 5861 119.00 8295/PL172 425.00
4-250A/5D22 83.50 5867 A 157.25 8458 29.75
4-400A/8438 83.50 5868/AX9902 229.50 8462 110.50
4-400B/7527 93.50 5876/A 35.70 8505A 80.75
4-400C/6775 93.50 5881/6L6 6.80 8533W 115.60
4-1000A/8166 377.50 5893 51.00 8560/A 63.75
4CX2508/7203 46.00 5894/A 46.00 8560AS 85.00
4CX250FG/8621 63.75 5894B/8737 46.00 8608 32.30
4CX250K/8245 102.25 2946 335.75 8624 85.00
4CX250R/7580W 76.50 6083/AZ9909 80.75 8637 59.50
4CX300A/8167 144 .50 6146/6146A 7.25 8643 70.55
4CX350A/8321 93.50 6146B/8298 9.00 B647 142 .80
4CX350F/8322 97.75 6146W/7212 14.75 8683 80.75
4CX350FJ/8904 119.00 6156 S3.50 8877 395.25
4CX600J/8809 710.00 6159 11.75 8908 11.05
4CX1000A/8168 206.00 61598 20.00 8950 11.05
4CX1000A/8168 41225 6161 276.25 8930 116.50
4CX1500B/8660 471.00 6280 36.25 6L6 Metal 21.25
4CX5000A/8170 935.00 6291 153.00 6L6GC 425
4CX10000D/8171 1067.00 6293 20.50 6CAT7T/EL34 4.60
4CX15000A/8281 1275.00 6360/A 4.85 6CL6 3.00
4CWB00F 603.50 6399 459.00 6DJ8 2.15
4D32 204.00 6550A 8.50 6D05 2.60
4E27A/5-125B 204 .00 6883B/8032A/8552 8.50 6GFS 500
4PRB0OA 170.50 6897 136.00 6GJ5A 530
4PR60B 283.25 6907 67.15 6GK6E 5.10
4PR65A/8187 148.75 6922/6DJ8 4.25 6HB5 5.10
4PR1000A/8189 501.50 6939 18.75 6HFS 7.45
4X150A/7034 51.00 7094 212.50 6JGOA 9.35
4X150D/7609 81.00 7117 32.75 6JMB 5.10
4X2508 38.25 7211 85.00 6JNBG 5.10
4X250F 38.25 7213 255.00 6JS6C 6.15
4X500A 350.00 7214 255.00 6KNGE 430
SCX1500A 561.00 7271 114.75 6KD6 7.00
KT88 23.50 7289/2C39 28.90 6LF6 595
4168 38.25 7360 11.50 6LQA6 G.E 595
416C 53.00 377 72.25 6LQ6/6MJ6 Sylvania 7.65
o972B/T160L 42 .50 7408 2.10 6MEG 7.95
592/3-200A3 179.50 7609 80.75 12AT7 3.00
807 .20 1135 30.60 12AX7 2.99
811A 12.75 ML7815AL 51.00 12BY7 425
812A 2475 12JB6A 5.50

NICORN ELECTRONICS

213-341-8833
10010 Canoga Ave, Unit B-8, Chatsworth, CA 91311

Minimum Order 31500 — No Shipping Charges On Prepaid Orders — C.0.D. Add 31.65 — UPS Blue Add 3300 — Calil. Residents Add 6':% Sales Jaz.
Personal Checks Held For Clearance. YISA—MC SEND FOR FREE CATALOG. ~203
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NO SHIPPING CHARGES !

RF TRANSISTORS

2N1561 21.25 2N5643 13.20 MRF245 30.30
2N1562 21.25 2N5645 11.75 MRF247 30.30
2N1562 19.99 2N5646 17.59 MRF304 36.95
2N1692 21.25 2N5651 9.39 MRF309 28.75
2N2857 JAN 3.49 2N5691 15.30 MRF314 24.25
2N2857JANTX 3.49 2N5764 22.95 MRF315 24 .55
2N2876 11.49 2N5836 2.95 MRF317 54 .35
2N2947 15.60 2N5842 7.20 MRF420 17.00
2N2948 11.05 2N5849 17.00 MRF421 31.28
2N2949 13.19 2N5913 275 MRF422A 3519
2N2957 132 2N5916 30.60 MRF427 14 65
2N3375 14.55 2N5922 8.50 MRF428 39 10
2N3553 1.32 2N5923 21.25 MRF433 10.25
2N3632 13.19 2ZN5941 19.55 MRF449A 10.75
2N3733 9 35 2N5944 8.80 MRF450A 12.20
2N3818 4.25 2N5845 980 MRF453A 15.65
2N3866 1.10 2N5846 12.25 MRF454A 17.10
2N38B66JAN 1.87 2N6080 8.80 MRF455A 13.60
2N3924 2.85 2NB6081 10.25 MRF458 17.60
2N3927 14 .65 2N6082 10.75 MRF463 21.25
2N3950 21.25 2N6083 11.25 MRF472 0.85
2N4012 9.35 2N6084 12.75 MRF475 2.65
2N4041 11.90 2N6094 9.35 MRF476 1.70
2N4072 1.53 2NB6095 10.20 MRF477 12.70
2N4080 3.85 2N6096 13.70 MRF492 19.55
Z2N4127 17.85 2NB6097 17.60 MRF502 0.90
2N4427 1.10 2NB6105 17.85 MRF503 5.10
2N4428 1.57 2N6136 18.55 MRF504 5.95
2N4430 10.03 2NG6166 34.20 MRF509 425
2N4957 293 2N6201 42 50 MRF511 910
2N4959 1.95 2NB6304 1.35 MRF515 1.70
2N5090 11.73 2N6459 15.30 MRF517 1.70
2ZN5108 2.93 2N6567 8.55 MRF559 1.75
2N5109 1.45 2N6680 68.00 MRF605 17.00
2N5160 295 2N5942 34 .00 MRF618 21.25
2N5177 18.40 MRF208 13.70 MRF628 7.35
2N5179 0.88 MRF212 13.70 MRF629 295
2N5126 47 .60 MRF223 11.25 MRF644 23 45
2N5583 2.95 MRF224 13.15 MRF646 25.45
2N5589 8.30 MRF231 9.28 MRF816 12.75
2N5590 9.30 MRF232 10.25 MRF823 17.00
2N5591 11.75 MRF233 10.75 MRF901 (3 LEADS) 0.85
2N5637 13.20 MRF237 2.70 MRF901 (4 LEADS) 1.70
2N5641 10.55 MRF238 11.75 MRF904 1.95
2N5642 11.95 MRF239 14.65 MRF911 2.55

MRF961 1.95

TRW# MX14

400-440 MH2 (70 cm. band)
Gain 100 -200 MV
504{L Resistence
12.5 Volts
14 Watts

SPECIAL BUY. .. .00 ..

- ONLY $49.99

NICORN ELECTRONICS 213-341-8833

10010 Canoga Ave, Unit B-8, Chatsworth, CA 91311

Minimum Order 515.00 — No Shipping Charges On Prepaid Orders — C.0.D. Add 31.65 — UPS Biue Add 53.00 — Calil. Residenls Add 61 % .
Personal Checks Held For Clearance. YISA—MC SEND FOR FREE CATALOG. - $%% Sales Tan
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A Little Gem for QRP

The T2FD antenna thinks it’s a full-size rhombic.
Feeding is believing.

W. Brandon Randolph WBVFT
895 Clifton Road
Xenia OH 45385

hile much has been

written about anten-
nas in general, little has
been published about out-
standing radiators for seri
ous QRP work. From reading
some of the journals, one
would think that QRP is il-
legitimate unless transmit-
ted from a dipole buried in
the basement. Since | do not
subscribe to the premise
that a secondrate antenna
is required to operate QRP, |

constructed a QRP version
of W3HH's T2FD antenna.
This little gem is a real per-
former, and | would like to
share with you the plans for
its construction.

For those not familiar
with the antenna, a little
history is in order. T2FD
means terminated folded di
pole. This antenna reminds
me of a folded-back termi-
nated rhombic. The initial
data appeared in QST in
June, 1949. The next article
appeared in CQ in Novem-
ber, 1951. CQ also published
a book called Antenna
Roundup in 1963. It con-
tained two very informative
articles on this antenna.

The terminating-resistor assembly.
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| constructed one of these
antennas prior to the Xenia,
Ohio, tornado in April, 1974.
| was using a custom-made
high-power terminating re-
sistor, and since it could not
be replaced, | did not con-
sider rebuilding this antenna
after it was destroyed. By
the time we moved to the
country, | had forgotten
how well this antenna per-
formed.

After moving to the coun-
try, we installed a wind-pow-
ered electric system, and
QRP seemed very appropri-
ate. After optimizing our
electric system, | was not
willing to operate with a sec-
ond-rate antenna.

After looking through sev-
eral antenna books, | ran
across my old friend T2FD.
The terminating resistor has
always been the difficult
item to obtain. Since | want-
ed to operate with five
Watts, | figured it should be
easy to parallel two-Watt
carbon resistors for any val-
ue | needed. This was the
birth of my QRP T2FD.

The antenna is configured
as a sloping folded dipole.
One end of the antenna is
attached at an appropriate
height on a tower or pole
and the other end can be
tied to a fence post or what
have you. In the drawing,
you will notice that it is fed
with 300-Ohm TV-type rib-

bon. This antenna can be
fed with other impedance
lines, but it is beyond the
scope of this article to cover
all possible designs. If 300-
Ohm feedline is not accept-
able, | would suggest you
research the previously-
mentioned articles for com-
plete design information. |
chose 300-Ohm feedline be-
cause it was cheap and read-
ily available.

Constructing
the Terminating Resistor

For 300-Ohm feedline, the
terminating resistor is a rath-
er critical 390 Ohms. It just
so happens that ten
3900-Ohm, two-Watt resis-
tors in parallel will give us
390 Ohms at a 20-Watt rat-
ing. So far, so good. A
1-1/8-inch hole saw will cut
two circles in a piece of cir-
cuit board faster than | can
describe it. These two cir-
cles will form the end plates
for a resistor cluster pack.
Holes are drilled through
the board so that three resis-
tors are centered around the
middle of the circle. Then
the remaining seven resis-
tors are equally distributed
around the circumference.
This procedure is repeated
on the other end plate.
When all the resistors are
properly aligned with the
copper side of the circuit
board facing away from the



INSULATOR (T)

‘ _,_.uzm DOWEL ROD [ONE EACH END)

TWIN LEAD

390 OMM RESISTOR PACK

o« 1/4 in. DOWEL RODS [ EVENLY SPACED ALONG LENGTH OF ANTENNA
TO MAINTAIN SEPARATION )
DRILL HOLES TO ACCEPT ANTENNA WIRE

Fig. 1. 80-meter version of the T2FD antenna.

resistors, the assembly may
be soldered. The result will
be ten resistors wired in
parallel.

This resistor pack will
now have to be weather-
proofed. The following ma-
terials will be needed: one
piece of PVC pipe 32" long
and 14" in diameter; two
1%" PVC end caps; two
screw eyes with lock wash-
ers and nuts; two large flat
washers that will just fit
inside the end caps; two
nine-inch-long pieces of %"
tinned braid; one tube of GE
silicone rubber cement; and
a small can of PVC pipe
cement.

Drill a hole through the
center of the pipe caps. Drill
a second hole next to this
center hole. This second
hole is where the braid will
come through. Thread the
braid halfway through the
second hole. Insert the eye-
bolt through the center hole.
Now put the large flat wash-
er inside the pipe cap, bring-
ing the braid out around the
inside. Slip on the lock
washer and nut and tighten
down the assembly. A little
silicone rubber cement will
waterproof the hole where
the eyebolt and braid come
through the end cap. Repeat
the procedure for the other
end cap and allow both ends
to dry.

The next step is to trim
the braid on the inside of the
end caps to the shortest
length that can be readily
soldered to the copper foil

of the resistor pack. Solder
the braid of the other end
cap to the other end of the
resistor pack. Cement both
ends of the PVC pipe liberal-
ly and shove the assembly
together. Allow it to dry
while you work on the re-
mainder of the antenna.

Sticks and Stuff

Since the antenna is for 80
meters, the total length is a
little over 90 feet. Separa-
tors must be used to keep
the antenna aligned. Eight
wooden dowel rods 3 feet
long and % inch in diameter
will fill the bill. For the end
separators, we will need two
dowels 3 feet in length but
2 inch in diameter. Five
small porcelain insulators
will be needed, one for the
center and two at each end.
Plastic separators would be
preferable but wooden dowel
rods that have been soaked
in oil will weather reason-
ably well.

The two sides of the di-
pole must be separated by 2
feet 10 inches. This makes it
easy using the 3-foot rods.
Measure back one inch from
each end and drill your
holes. These holes should be
drilled before the rods are

soaked in oil.

Bits and Pieces

The assembly of the wire
part of the antenna should
be apparent from the draw-
ing. The wire should be cut
to the correct length each
side of center, and the sepa-

rators should be threaded
on the wire. When this is
completed, the center insu-
lator and terminating resis-
tor can be installed. The
braid coming through the
end caps should be soldered
to the antenna wire con-
nected to the eyebolts. This
will make a good electrical
connection from the resistor
pack to the antenna while
the eyebolt will take the
weight of the antenna off
the internal resistors. The
300-Ohm lead-in wire should
now be soldered to the cen-
ter insulator feedpoint.

We are now ready to pull
the antenna up into posi
tion. It does not matter how
the antenna is oriented with
reference to the ground. It
will probably lie horizontally.
This is not important to its
operation, but it should
slope toward the ground at
about a 30-degree angle.
This antenna does not re-
quire much real estate and

0040 TwiN LEaD
TO TRANSMITTER

o S0 11

Fig. 2. 40-meter version of the
T2FD antenna.

3s0n
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6 FEEDER
AF‘TG:

Fig. 3. Erect the antenna so
that the angle of tilt is from
20 to 40 degrees for omnidk
rectional operation.

Basic design information
is included on the drawing in
case you may want to scale
down this 80-meter version
to 40 meters. If constructed
as shown, this antenna will
operate on all bands from 80
through 10 meters, including
the new 30-meter band.

Feeding the Baby

The T2FD is best fed with
an antenna tuner. Any bal-
anced-output tuner that will
match 300 Ohms to 52
Ohms should do fine. | am
using a very uncomplicated
home-brew tuner with excel-
lent results. QRP can be very
challenging and a lot of fun.
This antenna will give good
results with a minimum of

space needed. Good luck,

should be popular with and I'll be looking for you
those living in the city. on QRPCW. R
T2FD Basic Design Data

the order of 30 degrees.

1. The length of each leg from the center is equal to 50,000
divided by the lowest desired operating frequency (in kHz) and
then multiplied by 3.28. The answer is in feet.

2. The spacing between radiating wires is equal to 3000 divid-
ed by the lowest desired operating frequency (in kHz) and
then multiplied by 3.28. The answer is in feet.

3. The sloping angle for a nondirectional pattern should be of

4. The terminating resistor should be noninductive and have a
rating equal to 35% of the transmitter input power.
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“The Tops of the Palm Trees”

20,000 QSOs. Coral Sea. Banyandah.

Harry Mead VK2BJL
PO Box 85, Round Corner
2158 N.5.W., Australia

ithin the compass of

Oceania there are a
few DX locations that are
rarely visited because of
sheer inaccessibility, and
they rate highly on the most-
wanted lists of amateurs
around the world. Mellish
Reef is in that category. It is
an isolated volcanic peak
rising a few meters above
sea level from the depths of

the Coral Sea, far removed
from any shipping lanes and
about 600 miles from any

habitation—with the sole
exception of the small
weather crew on Willis

Island. Few people have
trod the coarse coral sand
that hides the volcanic ash
and supports vast numbers
of gannets and frigate
birds who annually nest and
raise their young amongst its
sparse vegetation. Nor can it
be found on any but the
most comprehensive maps
since it has little signifi-

The team on Willis Island, with Tony VK9ZH, center.
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cance in any of man’s ac-
tivities.

Discovered by the British
survey vessel HMS Herald in
1827 and charted for the ad-
miralty, the major cay inside
the lagoon was named
Herald's Beacon. The minor
cay about four miles north
of it remains uncharted to
this day, and it is probable
that no human foot has ever
been set upon its shores.

The late John Martin
VK3JW led an expedition of
Australian amateurs there in
1973, and | headed an inter-
national group of amateurs
in 1978 for a second postwar
activation of the reef, but by
late 1981, Mellish Reef had
once more climbed into the
top 50 of the world’s most-
wanted DX locations. After
our 1980 expedition to ZM7,
Jack Binder KB7NW had
gone down to New Zealand
for a refit to his ketch Ban-
yandah and was due to re-
turn to Australia early in
1982. We had been discuss-
ing another DXpedition, and
one to Mellish Reef was the
logical choice after our
hopes for a trip to the Ker-
madecs had been frustrated.

Jack and | held a weekly
sked which now was taken
up with detailed planning.
First we established a time
slot for the operation: It had
to be later than the hur-
ricane season and early
enough to take advantage
of favorable winds. It was
also important that we be
there during or near the
peak of the equinoctial prop-
agation since the sunspot
cycle was rapidly on the de-
cline. The cyclones tradi-
tionally move north during
April and it would be unlike-
ly that we would have one in
the Coral Sea after that date,
but on the other hand, the
equinox was then five weeks
past. The favorable wind
would continue for several
months, so a compromise
was made between the two
former criteria and we set-
tled on sailing from the
mainland during the first
week in May. Allowing for a
three-day stopover at Willis
Island for some CW opera-
tion, Jack calculated that
the round trip could be ac-
complished in three to four
weeks.

Our next task was to re-



cruit a crew to man the ex-
pedition. There are many
factors that influence the
success or otherwise of an
expedition, but none more
than the caliber of the team
involved. In this respect, it
would be hard to find a bet-
ter group that had all the
vital elements necessary to
achieve success. Franz Lang-
ner DJ9ZB with Bruce John-
son VK3DHT would concen-
trate on handling the phone
section while Fernando Fer-
nandez EA8AK and | would
devote most of our oper-
ating to CW.

Once the team was estab-
lished, the logistics were
tackled and sponsorship
sought. Jack had purchased
two Onan generators, two
tents, and many of the vital
supplies in Hawaii prior to
the Kingman Reef and Pal-
myra Island expedition.
They had been purchased
after considerable debate as
to the most suitable for use
under extreme conditions
and had served well on KH5
and ZM7. Rigs and antennas
would come from our own
resources.

Like all other enterprises,
inflation has affected the
cost of DXpeditions. Major
expeditions are becoming
less and less viable; there-
fore, a substantial donation
from the North California
DX Foundation was of great
assistance to our venture.
Nevertheless, the dream of a
major annual DXpedition
has often gone under from
the sheer weight of escalat-
Ing costs.

We arranged to assemble
in Sydney and drive up to
Queensland to our point of
departure. Fernando had
left the Canary Islands early
to visit the conventions at
Fresno and Dayton and was
the first to arrive in Sydney,
followed by Bruce a few
hours later with Franz ar-
riving the following morn-
ing. Jack had taken Banyan-
dah up to Bundaberg, and
on our final sked before de-
parture asked us to be
alongside the dock around

noon of the following day so
that we could sail on that af-
ternoon tide. He took on
fuel, gasoline for the gener-
ators, and fresh supplies as
we drove north 1500 kms
with 25 hours before sailing
time (Bruce and | sharing the
driving). We gave Franz and
Fernando a memorable ride
through some of Australia’s
outback and managed a
few hours sleep just north of
Brisbane at Caboolture, to
arrive almost to the hour
alongside Banyandah at
Bundaberg. With the rigs
and antennas stowed aboard,
the auto was handed over
to be stored in Brisbane
awaiting our return. With
our personal gear stowed
and sleeping quarters allo-
cated, we were ready to
sail.

Two hours later we were
at the mouth of the river. As
the sun began to set and the
lights on the shore slowly
dropped astern, with sail set
and a stiffening breeze we
headed out to the edge of
the Barrier Reef and the
open seas ahead.

The morning of May 3rd
saw us clear of the reef on a
northeasterly course for
Frederick Reef. Banyandah
was making a steady seven
knots in moderate seas, with
whitecapped waves rolling
along with us, an occasional
porpoise rushing across our
bows, and flying fish skim-
ming across the troughs of
the waves. With only a few
puffy white clouds scudding
across the sky, star sightings
at night and sun shots during
the day gave us continual
navigation checks and con-
firmed that we were making
excellent time.

Because of the whitecaps,
we stood well clear of Sam-
auriz Reef. We looked for
the wreck which we had
clearly seen on our previous
trip, but as we could see the
heavy breakers along the
reef as we passed along its
length, we surmised that she
had broken up and disap-
peared in the intervening

years.

——

Franz DJ9ZB operating with the TS-520.

On the third night we saw
the loom of the unattended
light on Frederick Reef and
made a running fix as we
passed; it would be our last
terrestrial fix before we
reached Mellish Reef.

The fourth day out the
winds slackened, and by
nightfall the sails were flap-
ping idly in the soft breeze.
Jack started the engines and
took the sail in. With less
than sixty miles to go, we
felt a little disappointed that
the wind had not held to see
us right in, even though it
would have made little dif-
ference. The sun would
need to be high in the sky to
help us to see our way
through the reef, and sailing
or motoring, we had time in
hand.

At daybreak on May 7th,
Jack waited for the sun to

get high enough in the sky to
get a fix and, having done
so, climbed the mast, scan-
ning the horizon for a sign of
the reef. That we were not
far away was evident by the
large number of sea birds
wheeling around. Another
sun shot, a recheck of the
calculation, and we were
certain that we were on the
correct latitude. Were we
east or west of our destina-
tion? It was an even chance.
We could not wait until
nightfall to take star sights; a
decision must be made. If it
was wrong, we stood to lose
a day; if it was correct, we
would find the reef while the
sun was high and we could
g0 in.

The birds appeared to be
coming from the west. If
that were so, then the reef
lay to the west. We turned
westward and once more

The author operating from the weather station on Willis
Island.

73 Magazine » May, 1984 29



Jack climbed the mast and
scanned the horizon; in less
than an hour he saw break-
ers to the northwest about
five miles away. A new
course was set, hands were
shaken, backs were slapped,
and smiles wreathed our
faces as we peered ahead
waiting for the breakers to
be visible from deck level.

Judith took the wheel;
Jack once again climbed
to the masthead and guid-
ed Banyandah closer to
the outer reef, carefully
threading the ship between
the jagged coral heads,
black and menacing just
below the surface, until we
found the charted boat pas-
sage inside the reef. The thin
edge of white sand was now
clearly visible, and slowly we
inched Banyandah through
the gaps in the coral heads,
some of which were now
just awash, waving their
long fronds like cheerlead-
ers at a ballgame. We stead-
ily closed the distance be-
tween Banyandah and the
shore until, 300 yards out,
the coral heads surrounded
us on three sides. Engines
were stopped, the bow an-
chor dropped, and we halt-
ed. A stern anchor went
down, the slack was taken
up, and we had arrived.

It was still before noon, so
we had many hours of day-
light left to get ashore and
set up. Jack got the dinghy
launched and the outboard
fitted, and he set off for the
shore with Franz whilst
Judith and the rest of the
crew brought the rigs and
equipment on deck. We fol-
lowed closely our prear-
ranged plan: | joined Franz
ashore and we proceeded
to assemble one of the
beams. Fernando and Bruce
followed and, with Jack,
erected the first tent Very
soon we were ready to put
the first station on the air.
The generator started on the
first pull; a quick check of
the bands showed 15m and
20m wide open, with a few
signals evident on 10m. |
tuned up the 901DM, called
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The operating site on Herald’s Beacon.

CQ on 14195, and was an-
swered by VK2DJE; within a
minute, a pileup had started.
| handed over to Fernando,
joined the others in getting
the second antenna up, and
we got Franz away on 21
MHz. VK9ZR was away to a
good start.

With everything squared
away, Fernando and Franz
settled down to a steady
rate of QSOs; Bruce, Jack,
and | straightened our backs
and took stock of the island.
Jack and | were dismayed at
the devastation of the island
now compared to how it had
been during our previous
visitt The cay had been
swept recently by Cyclone
Bernie and most of the har-
dy foliage that had once
spread thinly over the sur-
face of the island had van-
ished. So had most of the
coral sand, leaving the frag-
mented volcanic ash ex-
posed, littered everywhere
with dead and rotting car-
casses of birds. We counted
over 700 carcasses— proba-
bly twice as many had been
swept into the sea. Those
birds which had survived
were still distraught and
startled, and as the sun set
and for long after, they
wheeled and screamed over
and around the island like a
swarm of starlings scattered
by a farmers gunshot.
Where previously it would
have been difficult to pick a
way between the nesting
birds, only the occasional
hermit crab disturbed the

scene. We were later to
learn that wind velocities of
180 mph had been recorded
in the area as the cyclone
passed through.

The standby rig was set
up in the sleeping tent, and
to enable the expedition to
satisfy prior requests to join
some of the DX nets, checks
were run to see if two sta-
tions running on the same
band would cause any prob-
lems. Using the 18AVT verti-
cal, results were as we had
found in the pre-expedition
tests: no cross-modulation
or breakthrough was experi
enced on either station that
was sufficient to interrupt
the QSO rate of any of the
stations, and from that time
on three stations were run-
ning any time conditions
allowed.

We had agreed that the
cardinal aim of the exped
tion would be that every am-
ateur who wanted to work
VK9ZR would have equal
opportunity, and while the
beams were turned in the di-
rection of optimum propa-
gation, directional calls
would be made only when
the sheer size of the pileups
made it impossible to do
otherwise. An analysis of the
1978 logs had shown which
areas had lost out during
that expedition, and all op-
erators were alerted to keep
a special ear for those areas.
The only dead period, when
no propagation was possible
on any band, occurred be-
tween 1600Z and 2000Z,

and although a listening
watch was maintained
throughout those hours, on-
ly a CW ragchew with
ZK1VU resulted.

During our stay on Mel-
lish Reef, Fernando had a
bereavement in his family,
and | would like to record
our thanks to the operators,
worldwide, who kept the
channel clear while he was
passing and receiving traffic
back home. When the chips
are down, the vast majority
of amateurs prove that they
are the gentlemen we as-
sume them to be.

By the second day, we
had passed the 8000 QSO
mark, equipment and gener-
ators performed perfectly,
the sun shone, and a swim in
the lagoon was a welcome
refresher. My recollection of
previous expeditions gave
the impression that the pile-
ups were bigger this time
than | had previously experi-
enced, but | could be wrong.
Bruce, who was taking part
in his first DXpedition,
handled his share like a sea-
soned DXer. 80- and 40-meter
propagation was not as good
as we had hoped; the num-
ber of QSOs on those bands
was disappointingly low.
Even so, every station we
heard made a contact.

On the third day, we re-
ceived the news that weather
conditions were deterio-
ratingg a number of dark
clouds appeared in the sky,
and in the evening freshen-
ing winds blew down one of
the beams. No damage was
done and it was quickly re-
erected. In the process, we
discovered metal stakes
buried in the sand that were
from our 1978 expedition,
and one of them served a
second term of duty.

We passed our target of
15,000 QSOs on the fourth
day and decided, in view of
the rising winds and the
knowledge that a cyclone
was developing to the west
of us, that we would close
down on the following day.
At daybreak we started to
dismantle the sleeping tent
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and gradually move the
equipment back to Banyan-
dah. As the day progressed,
we continued to pack up un-
til only the vertical antenna,
one generator, and one rig
remained. The pileup was
still wide and deep as we
waited for the last run from
Banyandah to take us off. A
final QSO with WASZWE at
0423Z, and the Mellish Reef
1982 expedition was over.
Back aboard, the gear was
again stowed away secure-
ly, anchors were weighed,
and Banyandah once more
picked her way through cor-
al heads towards the open
sea. Almost one hour after
our final QSO, Herald’s Bea-
con slipped below the hori-
zon and we were setting
course for Willis Island.

The second leg of our
Coral Sea DXpedition was to
provide the excitement of
the voyage, for whilst the
trip to and the operation on
Mellish Reef had gone ac-
cording to plan and our best
expectations were realized,
the homeward leg via Willis
Island was menaced by Cy-
clone Domenic and the af-
termath right up until we
reached the lee of the Aus-
tralian coast close to Cairns,

The course to Willis
Island from Mellish Reef
took us close to Magdalene
Reef from whence we set a
course to approach Willis
Island from the southeast.
To reach Willis in the fore-
noon, Magdalene Reef had
to be passed during the
hours of darkness and spot-
on navigation was essential.
Many anxious hours had
been spent on the previous
expedition peering through
the darkness for breakers on
a moonless night whilst
listening for a 2m signal
from Bill VK9ZM on which
we could take a bearing.
This time we had no 2m sig-
nal, but there was a waning
moon.

The winds had risen to
almost 40 knots after we
left Mellish, Banyandah was
lively in the rising swell, and
wet tails were the order of
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The team: L to R, Fernando EABAK, Franz DJ9ZB, Harry
VK2BJL, Bruce VK3DHT, and Jack KB7NW.

the day as the lee rail dipped
under and green seas swept
into the cockpit. We were
running under a reefed
mainsail and peaking to 9
knots; Cyclone Domenic was
only 400 miles to the east
of us and we were getting
the edge of its fury. At
that stage it was stationary
and we anxiously waited to
see which way it would
move.

We did not sight Magda-
lene Reef; Jack calculated
that we had passed it 12
miles to our south when we
altered course for Willis
Island, and he took in more
sail to make sure we did not
run down on the reef in the
early hours of the moming.
The weather crew had prom-
ised to put on a navigation
light at the top of their radio
mast, but we did not see it,
and Jack hove to until day-
light before continuing on
our course.

It was around seven in the
morning when we saw the
tops of the palm trees on
Willis Island. As we came
closer, we saw heavy seas
pounding on the reef and
rolling into the lagoon, and
as we moved round the is-
land to find a lee shore in
which to make our ap-
proach, we could see the
weather crew against the
white building watching our
progress as we cautiously
approached the anchorage.

Jack put down two an-
chors for safety, unshipped

the dinghy, and one by one
we were transported ashore.
Tony VK9ZH welcomed us
on landing and introduced
us to the rest of the weather-
station crew: Arthur the
skipper, Athol, and Jerry.
We had brought mail and
some urgently needed sup-
plies, not the least of which
was a replenishment of the
beer and cigarette supplies
for Jerry, who, in a moment
of bravado, had quit smok-
ing and consigned the re-
mainder of his six-months
supply to the ocean only to
change his mind the fol-
lowing morning. He had
spent nearly two months
regretting his action whilst
he waited for our arrival.

After a hearty breakfast,
we each indulged in the lux-
ury of a hot shower (the first
since leaving the mainland)
before we were offered a
space in the operations
room to set up our station.
The vertical was set up on
the lawn outside the main
building and the beam used
by Tony was put at our dis-
posal. | opened up on 20m
CW at 2316Z, several hours
earlier than our anticipated
arrival. Our original plan
had been to stay for 48
hours, but the winds from
Domenic remained steady
at 40 knots and the seas
were even heavier than
when we arrived. The tops
of the palm trees, bent over
in the wind, conveyed the
force of the gale.

Conditions on the air had
deteriorated, too. Propaga-
tion to the east coast of the
USA was poor on all bands,
and to most of the USA it
was only moderately good.
There were a couple of short
openings to Japan on six me-
ters and a few European
contacts on 80m. We ex-
plored the island while away
from the rig, observing the
birds nesting in the same
manner we had expected to
find on Mellish Reef. Willis
Island is also a breeding
ground of the large turtles,
and the eggs that they had
laid on the island were now
hatching so that baby turtles
were seen scuttling down to
the ocean, so small that they
nestled cozily in the palm of

a hand.

Good rains over the past
six months had made the
grasses and wild flowers
lush and verdant and the
buttons of the yellow and
violet wild flowers formed
garlands around the nests of
the sea birds, with their eggs
or chicks. They showed no
fear of us as we quietly ob-
served them in their habitat.
The rains also had replen-
ished the weather station’s
water supply and the stor-
age tanks were full.

We were impressed by
the routine of the weather-
station crew in their collec-
tion of weather data and
dedication to the mainte-
nance of station buildings
and environs; the remote-
ness of their isolation was
brought home even more
when we saw by the visitors
list that fewer than 70 peo-
ple had called in the past 60
years since the station was
established!

As the time of our sched-
uled departure approached,
we watched the weather
pattern over the area, hop-
ing for a change. Domenic
appeared to be weakening
and moving slowly away
from us, but the winds still
remained a steady 40 knots
and the sea was still heavy
enough to make the run out
to Banyandah a hazard.
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Added to this, the run from
Willis to the mainland was
an obstacle course with
more reefs and the narrow
Grafton Passage through the
Outer Barrier Reef. Flights
out of Australia had already
been booked, however, and
Franz and Fernando would
incur a heavy financial
penalty if they were missed,
adding to the burden of an
already costly expedition.
Naturally, they were anxious
to leave according to
schedule.

Jack, aware of our predic-
ament, left the decision to
us but nonetheless coun-
selled caution and advised
us to delay our departure by
24 hours. Arthur, with his ac-
cess to so much data, con-
sulted the meteorological
center in Townsville and
added his weight to Jack’s
advice. A delay of 24 hours
would still allow flight con-
nections to be made, but
there was no guarantee that
the weather would improve;
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it was at best a 50/50
chance. We bowed to their
superior wisdom and settled
down to another day of op-

erating.
Banyandah had shifted
anchorage several times

during our stay when an-
chors dragged or the shelter
of the land proved inade-
quate to the safety of the
vessel. Once she lost an an-
chor which had to be dived
for the next day.

When the sun rose on the
morning of the 17th of May,
the wind was still maintain-
ing its velocity and we de-
cided that we could delay
no longer. All the gear was
carefully sealed in plastic
bags and taken down to the
beach. The dinghy raced
through the surf and was al-
most on end as it crashed
through the crest of the
breakers. Jack had insisted
that we wear life jackets, so
we were relieved when all of

the crew and gear were safe-
ly aboard Banyandah with-

out damage or a dunking. It
took most of the day before
everything was stowed away
and then, when we were
ready to leave, Jack dis-
covered a fouled anchor
which required a further
hour to clear from the coral
shelf under which it had
wedged. The sun was setting
when we got under way, and
with a farewell wave to the
group watching us from the
shore, we turned our bow
away from the island and in-
to the wild seas beyond.

To clear the dangerous

areas in daylight, Jack calcu-

lated the speed we should
make to come up to Swain

Reefs during mid-moming,
but the winds pushed us
along well in excess of that
requirement and the light
sail was shortened still fur-
ther to slow us down. Sleep
was difficultt but the
securest way to be in those
high seas was horizontally
polarized in our bunks.
Calmer seas brought us on
deck soon after daybreak,
however, and we were in the
lee of Swain Reefs. Inside
the line of breakers to our
north and extending to the
horizon, the coral heads
loomed dark beneath the
surface, picked out by the
sandy bottom reflecting
through emerald water. On
our last trip, there had been
a Taiwanese fishing boat
high on the submerged cor-
al, her bottom ripped out by
the jagged spurs, but like the
wreck on Samauriz, there
was no trace of her either.

In the calm lee of the reef
we dropped anchor and had
a hearty breakfast. We had
gained several hours on the
run from Willis Island and

the wind had still not
abated. Weather reports
were coming in that a

change was on the way—
that Cyclone Domenic had
moved still further east and
was dying out. By delaying
our departure from Swain
Reefs for several hours, Ban-
yandah would see the light-
house on Euston Reef (mark-
ing the southern side of the

Grafton Passage through the
Barrier Reef) in the early
morning of the 19th.
Leaving Swain Reefs, we
were now moving into the
lanes of north- and south-
bound shipping along the
Australian coast, standing
well clear of the mighty
Creat Barrier Reef. Several
ships were sighted as we
continued our homeward
leg and, as Jack had predict-
ed, we sailed past the Graf-
ton light early in the mom-
ing. We were awed by the
fearsome seas that pound-
ed over the reef, which
stretched away to the south
as far as the eye could see.
We were six hours away

from Cairns now: soon
Creen Island was clearly
visible on our starboard

bow, and then came the
outline of the coastal moun-
tains and the channel lead-
ing to Caims harbor. The
harbor master allocated us a
berth alongside the main
cargo quay; lines went
ashore, and with Banyandah
secured, we relaxed into an
emotional scene of mutual
congratulations.

Several hours later we
saw Franz and Fernando off
to the airport; Ray VK2BKD
was to meet them in Sydney
and entertain them until
their homeward flights.
Bruce and | stayed on anoth-
er day unloading the equip-
ment and arranging its ship-
ment down to Sydney, and
the following day we flew
down to Brisbane, collected
our car, and began the long
drive back to Sydney. A sack
full of QSL cards had pre-
ceded us, and now began
the long task of checking
logs and preparing a QSL
card suitable to the occasion.

Between Mellish Reef
and Willis Island we had
made over 20,000 QSOs to
132 countries on all conti-
nents, we had enjoyed the
comradeship of a team of
operators under difficult and
hazardous conditions, and
we resolved to undertake
another expedition together
sometime in the future.®
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This could be history’s cheapest quad.
Try water pipe on 2m.

Tu find out why | need a
very portable, high-gain
2-meter antenna, first you
must understand a bit of
both ancient and recent Cal-
ifornia history.

About 15 million vyears
ago (an extremely short
while, geologically speak-
ing), the Earth groaned and
shuddered; huge rock plates
cracked together, and the

Photo B. The quad in assembled form.

spiny hills known as the Sier-
ra Nevada started to rise 20
to 30 thousand feet into the
air. Huge volcanoes resulted
from this immense pressure
and uplifting, and these
30,000-foot peaks belched
smoke and lava, breaking
themselves into smaller hills
(like Mt. Whitney, “only”
14,000 feet high) and deep
valleys, which in time be-
came huge lakes. Lake Ta-

.

"' o

hoe, 6000 feet high and un-
known thousands of feet
deep, is the result of one
of these huge cindercones
blowing its top and then col-
lapsing back in upon itself, a
classic case of a mountain
lake surrounded by peaks
many thousands of feet
high.

At about this time, Teha-
ma, one of the minor vol-
canoes of the range, also ex-

- L |
S |

J

Photo C. The balun attached to the quad driven element.
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Fig. 1(a). PVC quad.

ploded, creating a second-
ary volcano called Mt. Las-
sen. In the process, a deep
lake surrounded by peaks,
called Lake Almanor, was
formed. Later, about a mil-
lion or so years ago, an
earthquake created a crack
in the hills surrounding Al-
manor. The escaping water
created the Feather River
and its deep canyon.

Now for more recent his-
tory. A couple of years ago,
a local group of pilots decid-
ed to hold a rather unique
air race. Instead of merely
the fastest being the best,
this group decided to award
a trophy to the airplane that
hauled the biggest load on
the least fuel the fastest
They called this 400-mile
race the “Competition for
Aircraft Fuel Efficiency,”
since shortened to the CAFE
400.

All of which brings us to
the present day. One of the
checkpoints in the race is an
-island in Lake Almanor, and
the race folks wanted re-
ports from Almanor back to
race headquarters in the So-
noma Valley, some one hun-
dred fifty miles away, pref-
erably on 2 meters. In case
you don't get the picture
vet, let me paint it in vivid
colors: Here | sit on an is-
land in the middle of a lake,
surrounded by hills 3 to 4
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thousand feet high in every
direction, with no ac power,
no telephone, and a mission
to communicate via 2 me-
ters to another station 150
miles away, which is further
tucked into another valley
blocked by another moun-
tain range 4500 feet high!

Fortunately, this deck has
3 aces and | drew them all.
First, there is a little knoll on
this island that will get me
up 500 feet above the lake.
Second, the Feather River
Canyon, although only half
a mile wide, is 3000 feet
deep, 40 miles long, and
pointed directly at Sonoma.
Third, Sonoma has a 2-meter
repeater on one of those
4500-foot peaks just outside
of town.

And the ace up my sleeve
(without which we would
have lost the game) is my
portable quad antenna. 50
Watts and a vertical dipole
bought us absolutely noth-
ing, but with the quad anten-
na described below, signals
were Q5 both to and from
the lake. See Photo A.

There were some specifi-
cations on this quad,
though, that made it rather
unique. First of all, the entire
antenna and mast needed to
be disassembled and packed
into a bundle of sticks no
longer than a meter and a
quarter (48"), a size suitable

374" PIPE

1 /-yq' CROSS

}_,:, _____ .?._-__=..d: 34" TEE

[] 374" couPLER EVERY 48" OF MAST

Fig. 1(b). PVC assembly.
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Fig. 2. Feedpoint and balun detail.

for backpacking (if neces-
sary) a considerable dis-
tance. Second, it needed to
be put together in 15 min-
utes or less, Third, of course,
it needed to be cheap,
cheap, cheap. See Photo E.

| decided to make the en-
tire antenna-supporting struc-
ture from 2-cm (3/4”) polyvi-
nylchloride (PVC) water pipe
and fittings. Photo B shows
the general construction
details, and Figs. 1 and 2
show construction details of
the quad. In working with
PVC fittings, | found that the
fittings were all tapered,
with the result that if the
pipe was inserted firmly into
the fitting, the assembly was
rigid enough to stay togeth-
er without the use of pins,
glue, or keepers of any sort.
Furthermore, the joint so
made is rotatable with a bit
of elbow grease. This allows
the quad to go from hori-
zontal to vertical polariza-
tion (and anywhere in be-
tween to allow for polariza-
tion-rotation bounce off the

canyon walls) in a few sec-
onds time.

For those of you who have
never done any aviation an-
tenna work, the balun
shown in Photo C and Fig. 2
may appear strange. Note
that the center conductor of
the coax does not attach to
anything at the antenna end,
and that the antenna is con-
nected to only the shield
braid of the coax. The loss,
though, is about 0.1 dB, the
balance is near perfect, and
the transformation ratio is
11. (Note also that this
scheme grounds both ele-
ments when this balun is
used on a dipole—affording
cheap and automatic light-
ning protection.) The balun
fastens to the quad element
by means of solder lugs.
Photo D also shows that the
balun is firmly laced to the
PVC frame; if the balun is
not supported, the coax
braid will break at the solder
lugs.

The quad elements them-
selves are AWG 18 wire.



Photo D. A closeup of the balun attach point.

There is nothing sacred
about this size; my company
uses rolls and rolls of the
stuff, so | got it off the shelf.
AWG 18 gave us a 1.5:1 vswr
bandwidth of about 3 MHz.
If you need more band-
width, use heavier wire.

The proof of any antenna
is its gain. While | have not
been able to sniggle any free

time on the company anten-
na range for this product, a
bit of field testing using a
calibrated Kenwood TR-7400
shows the gain of this quad
to be between 6 and 8 dB
above a reference dipole.
The most repeatable mea-
surement indicates a gain of
6.5 dBd. There are many nar-
row, deep nulls on the back-

Photo E. The quad disassembled into a box of fittings and a

pack of sticks.

side of the quad, so that a
true front-back ratio is hard
to define. | can comment
that a machine in Reno that
was giving me fits at Alman-
or completely disappeared
into a null that was mea-
sured later in excess of 30
dB. The main beam is fairly
wide; eyeball measurements

show the 3dB forward
beamwidth to be about 30
degrees wide.

Many thanks to Ron
N6AUB and Grover KC7IW
for their help in field testing.
Also many thanks to the
ghost of Mt. Tehama, whose
explosion created the need
for this antenna.
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Helicoids

Few people understand how to build these versatile whips.
This article takes care of all the ifs, ends, and butts.

hen first employed
as a tech rep, | found
myself on the move quite of-
ten and had a definite need
for a portable antenna. | fig-
ured that | could kill two
birds with one stone and rig
up something that | could
use in both my job and my
hobby, amateur radio.
Sometime in the past, | ex-
perimented with a ground
plane antenna utilizing ex-
pandable and retractable
whips which when simply
adjusted to the correct
lengths permitted operation
on the frequency of choice.
Some of you ex-bush mon-
keys from Southeast Asia
ought to remember the
292 ground-plane antenna—
a beast to lug around the
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boonies. Well, at the time, |
was trying to come up with a
smaller package.

In any case, with that old
idea in mind, | decided to try
out the same principle in
conjunction with helicoidal-
type antennas. The main
problem was in obtaining a
quick disconnect to join the
heli form to the whips.

After much fooling around
and wasted effort, | decided
to use the UHF-type connec-
tors with a barrel in the heli
forms and a PL-259/U-type
connector on the whip. This
called for a much larger heli
form which resulted in the
antenna being able to han-
dle 500 Watts or more for
power with the connectors

Harada whips joined with the UG-273/U connectors.
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providing a good solid rf
connection.

All in all, it resulted in an
antenna that was capable of
being used on 21 MHz
through 30 MHz with a 500
Watt capability. With the
heli form being the largest
element in the package
(25%2 inches), the antenna
was what | called suitcase
compatible,

Basic Fundamentals

The use of expandable
and retractable whips as ca-

PV PIPE
1/8" DIAM 3 7
T Ir2TL

pacitance hats helps prove
the saying that every little
bit helps. The elements also
radiate and by virtue of their
length provide more cap-
ture area for the received
signal.

According to the formula
for resonance, the frequen-
cy is inversely proportional
to the square root of either
L or C; changing either one
would result in a frequency
shift. If an inductance value
could be found that was
compatible with the capaci-
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Fig. 1. Both helicoids mounted within the PVC pipe mount.
The two wing nuts are used for mounting to the phenolic

mast mount.
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tance value of the whips,
then tuning over a specified
range of frequencies would
be possible.

Armed with that basic re-
search, a suitable induction
value was determined by
empirical design and found
to be compatible with the
formulas for induction and
the number of turmns for a
closely-wound coil.

With this, | now had a
base frequency to start with.
Simply expanding or retract-
ing the whip elements should
permit me to tune up to the
next highest frequency; a
grid-dip meter told me my
base frequency was 21 MHz
and (much to my surprise
and delight) informed me
that | could tune on up
through 30 MHz.

In any case, before you
start construction, let’s be
realistic: This antenna is not
going to compete with any
beam or dipole 100 feet up
in the air, although | have
given some reasonable com-
petition (by logging in 48
countries with these anten-
nas). There is one thing that is
certain: You will be able to
get a good signal out in what |
term a hostile environment.

You will need two sets of
whips; | purchased mine
from Harada Industries of
America for $3.95 each.

c#—@

Antenna used as a vertical with the ground side of the helicoid replaced with a radial.

They are perfect for this ap-
plication in that they are sol-
idly constructed, are of
stainless material, and ex-
pand out to approximately
50"z inches. The model num-
ber is ST-13 (3TS-1300F) and
they are available at most
auto supply houses.

| needed two additional
sets of whips for the 28-
MHz-through-30-MHz band,
as | didn’t want to cut the
Haradas—their full length
was needed when using the
antenna in the vertical con-
figuration. So | used two
sets of the conventional
type used for FM radio (con-
sisting of three sections,
each section 7% inches
long); these are good as they
make good electrical con-
nections when expanded
and shortened and give you
the frequencies needed if
you are concerned with any
commercial activities. In

any case, | picked up a cou-

PVC pipe with helicoids mounted on either side. Note hole

used for tilted dipole.

ple of them in a shopping
mall for two bucks.

Assembly

Take the two barrel con-
nectors prepared as in Fig. 2
and mount a terminal lug
over the 6/32-inch hole;
tighten down with a metal
screw. Do the same thing
with the brass butts.

Obtain the two helicoid
forms (7/8-inch diameter X
24 inches long): insert the
barrel connectors into the
form right up to the lug. Us-
ing 5-minute epoxy, seal the
connectors to the form; re-
peat with the butts, making
sure that their “-inch hole is
left on the outside.

If the butts and connec-
tors do not conform to the
inner diameter of your form,
you may have to file the
connectors down or wedge
them in place. Make sure
that you have good solid
straight connections.

L ]

Measure down from the
lip of the form on the barrel
connector side 4-3/8 inches
and scribe a mark; this will
be the beginning of the load-
ing coil winding which is
simply an extension of the
helicoid wire.

Take 133 inches of #20
enameled wire and solder
one end to one of the butts.
Begin your winding right on
the edge of the form, main-
taining a Y2-inch pitch wind-
ing for 16 turns and then a
Ye-inch winding pitch until
you reach the loading coil
mark.

At this point, | suggest
taping the winding to keep it
in place. Start winding 7
turns close-wound as tightly
as possible; on the last turn,
| would again use tape to
maintain the coils’ integrity.
Continue the windings up
the rest of the form with
Ya-inch spacing and solder
in place.

Matching coil mounted on the butt bolts.
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Fig. 3. Swr curve for antenna used in the dipole configuration
and set up 15 feet above ground. Refer to the text for whip

lengths.

You will have to do exact-
ly the same thing with the
second heli form, taking
care that the winding fol-
lows the same axis as the

winding of the first form (see
Fig. 1).

At this time, | had to pre-
pare the UG-273/U connec-
tors, 4 for each of the whips.
| had to break away and
remove the plastic that was
around the center pin to en-
sure that when | filled the
BNC side with solder, the
center pin would be shorted
to the main or ground side
of the connector’s housing.

You should at this time
make sure that the inside of
the BNC side of the UHF
connector is completely
clean, as well as the end of
the whip which will be in-
serted into it. Fill the BNC
side with hot solder and in-
sert the whip end into it
making sure that you have a
good straight connection.
When it is cooled, check
with an ohmmeter and

make sure that the whip, the
main housing of the connec-
tor, and the center pin are
one connection, as this will
mate with the barrel con-
nector on the helicoid form.

When | was trying to
match up the 50-Ohm coax
with the heli dipole, | ex-
perienced some problems.
At first, | simply hooked the
coax directly to the dipole;
this would have worked, but
| was not entirely satisfied
with the swr. | then went to a
7-turn coil shunted directly
across the two bolts that
held the helicoids to the
mast plate. This brought me
into an acceptable range,
but when | put the swr meter
directly into the antenna,
my swr was something other
than what it should have
been. Back to the drawing
board.

| finally ended up with a
coil with the exact same dF
mensions as the helicoid; in
fact, | used a leftover piece
from it. The form is 1 inch
long. Approximately 1/8

Barrel connector mounted on the end of the helicoid.
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inch in from each end, |
drilled a 3/32-inch-diameter
hole. | then wound 4 turns of
#20 enameled wire (same
that is used on the heli form)
and left 2-inch pigtails. (Be-
fore | forget, the windings
are spaced 1/8 inch apart,
the two pigtails are then ter-
minated with %-inch spade
lugs and the whole affair is
smeared with  5-minute
epoxy to keep the coils in
place and give protection
from the elements.) This
brought the swr at the anten-
na input practically down to
a flat response with good
power output; also, the coil
seems to alleviate some-
what the problems of near-
by objects having an effect
on resonance.

| used a phenolic plate for
my mast mount. | took a
piece 3% inches wide by 8
inches long by % inch in
thickness. Two inches in
from one end, | drilled two
holes to match the two bolts
that come out of the PVC
pipe mount. When the plate
is mounted over the bolts, it
makes an ideal place in
which to mount the coil.
About 3 inches down from
that, | drilled two more
holes for the single U-bolt
that would hold the whole
affair to some kind of mast.

Last but not least was the
PVC pipe mount to hold the
helicoid forms. | experi
enced some problems with
this because with the wire
on the heli forms there was
not sufficient room to insert
them into the pipe. | simply
took a rasp file and filed
down the inner diameter on
each side of the pipe to pro-
vide a secure fit for the hel,
forms. When you drill the
two 2-inch-spaced holes in
the pipe, make sure that
they are exactly parallel so
as to properly align the butts
of the heli.

Take one heli form and in-
sert it into the PVC pipe,
aligning the butt hole with
the hole in the pipe. Take
the SO-239 mounted on the
bracket and insert the %-inch
bolt through it into the PVC
pipe, on through the butt,

and out the other side of the
pipe. Tighten it down with a
nut and mount the other heli
form on the other side in the
same manner. Solder a 2-inch
piece of #20 wire to the
center pin of the SO-239 and
terminate the wire with a
Va-inch spade lug. Take the
lug and insert it beneath the
second heli bolt and tighten
it down, This completes the
construction of the antenna.
| would recommend tap-
ping the holes for the butts. |
didn’t have any taps avail-
able at the time and | force-
fitted the bolts through the
brass butts, making my own
threads with little difficulty.

At this point, you should
have the phenolic plate
mounted and the coil se-
cured with the two wing
nuts; connect the two Hara-
da whips to the ends of the
helicoid.

Testing

We will not refer to the
first section of the whip for
adjustments —only the 2nd
and the tip “end.”

Connect the RG-8/U mini
coax; | used 32 feet because
that was all | had left and |
found it sufficient for my
needs.

Adjust the 2nd section for
94 inches, the tip extended.
You can start your checking
at a height of 5 feet or 15
feet, whichever is practical
for you.

Apply just enough power
from the transmitter to
establish an swr ratio. It
should be rather small. Ap-
ply power and the swr
should approximate the one
in Fig. 3. | used 100 Watts in-
to the antenna. If the swr
isn't satisfactory, check the
dial of the transmitter and
test at a high and low end to
determine the whip length.

For instance, if your swr is
minimum at 300 kHz and
vou want, say 50 kHz, ex-
tend the whip length about
one inch at a time and re-
check. | used high-voltage
fuse pullers 16 inches long.
With a companion for safety
and much reduced power, |
simply adjusted right in for
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Fig. 4. Swr curve for one section used as a vertical. Readings
were taken at a height of 10 feet. Refer to the text for whip

and radial lengths.

minimum swr. | wouldn’t
use this method unless
highly-trained personnel who
know how to react in the
event of an emergency are
present.

For the 245-MHz band,
adjust the whip’s 2nd sec-
tion to 3 inches and the tip
to 7% inches; apply the
same technique.

For 28 MHz on up, use the
FM whips. On 28 MHz, the
whip is adjusted for a total
length of 19% inches, using
each section.

For 295 MHz, adjust the
whip for a length of 15 inches.

Testing for the
Vertical Mode

If you say that you don't
have enough room to get a
heli dipole up in the air, how
about a short vertical with
one radial (“Great shades of
Marconi!”), perhaps mount-
ed on a camera tripod about
3 or 4 feet high, in the living

room, out in the yard, or per-
haps up in the air about 40
feet?

Well, just remove one heli
form from the ground side
and make sure to replace
the bracket with connector,
bolt, and wing nut which
will be used to secure the
radial.

Hook up the RG-59/U
coax (I used 50 feet) and
don’t forget one Harada
whip extended all the way.
Connect one radial (10 feet
long, about #14 vinyl-
jacketed wire) to the wing
nut and apply power at 21
MHz. Your swr should ap-
proximate the one in Fig. 4.
Just let the radial do its
thing, lying along the ground
or hanging beside the mast.
If you find that adjustment
is necessary, adjust the
radial about % inch at a
clip, but tried and proven
events dictate that this
shouldn’t be necessary.

Brass butt mounted in the helicoid form. Note the threaded
hole for rf connector with a V4-inch bolt.
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On the 245-MHz band,
adjust the Harada 2nd sec-
tion to 6 inches, the tip to
7% inches, and the radial to
9 feet, 6-3/8 inches.

For 28 MHz through 29.5
MHz, adjust the tip only to 6
inches and the radial for 7
feet, 2 inch.

You may want to do as |
have done and make up
some stubs with phone jacks
so that removing one stub
will permit resonance on the
next highest frequency. This
alleviates the problem of
carrying around a complete
set of radials.

A good swr meter and a
noise bridge are really essen-
tial for testing. This com-
pletes the test for the ver-
tical mode.

Conclusion

You shouldn’t experience
any difficulty in, obtaining
resonance with this antenna.
| primarily set up all param-
eters in the low ends of the
bands so that there is ample
adjustment left to permit
operation in your favorite
portion of the band.

The swr is sufficiently low
so that if | feel like working
some SSB, | leave my little
Kenwood AT 130 antenna
tuner in the line and just
touch up a little bit, leaving
a complete flat response.

It is a fun antenna to work
with, especially when there
are 10-meter band openings.
| also found it useful for in-
structional purposes. Being
compact, it lends itself to a
classroom nicely; a student
can have hands-on applica-
tion in adjusting for reso-
nance, observing swr power
relationships, and even trim-
ming the radials.

Most of the parts used in
the construction may be sub-
stituted for, such as the ma-
terial for the heli form, the
PVC pipe mount, and the
coax connectors. You even
may want to operate in just
one favorite portion of your
ideal band. If so, you may
replace the whips with
something more permanent,
such as a piece of brass
welding rod or a section of

mobile whip antenna. You
then will just have to find
the correct resonant length
for that band.

| have heard a lot of pros
and cons with regard to
short antennas, ground
losses, crunching effect, etc.
But | for one have had a lot
of fun pursuing my hobby
where otherwise | may not
have been able to do so.

| would like to make one
last comment on the design:
The loading coil that | se-
lected is at best a compro-
mise. | could have selected
a coil for each band and
made the swr as tight as a
drum, but this would have
entailed changing coils for
each band; accomplishing
this in the evening, perhaps
in the dark, would present
problems (dropping a nut,
coil, etc.). Changing a whip
presented no problem as to
selecting the proper length,
especially if the elements
are grooved so one can
touch-sense the correct
length for the desired band.
In any event, at this time the
swr is sufficient for typical
operation.

Anyway, some of you an-
tenna buffs should be get-
ting some ideas about a
compact beam, maybe a re-
flector 5% longer with extra
optimized spacing. Who
knows, it may work.

For you apartment dwell-
ers, you may want to hang
the vertical out over the
balustrade and put a flag on
the end of it.

The most classical ap-
proach | have ever seen was
undertaken by a friend of
mine. He took one of my
verticals and had it mount-
ed inside a 2-inch-diameter-
by-30-foot piece of PVC
pipe; he then mounted a
coax connector at the base
and just let the radial hang
within the pipe. To top
things off (as the old saying
goes), he then constructed a
model TV antenna, spray-
painted it with silver paint,
and mounted it on top of the
pipe to justify the pipe’s
presence. With that, I'll have
to say good luck and 73. B



MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>