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Plug in the RV-550 Remote VFO!

With its function switch you can select the re
mote unit to Contro l, Receive, Transceive o r
Tran smit frequency indepe ndently. Gives you
about tile same f lexibil ity as a separate trans
mi tter and a receiver!

~ I

•
Plug in the PR·550 Phone Patch!

Record your own station , playback a record
ing to the transmitter , record or playback to
your phone ... or record a complete two-way
conversation while making a phone patch with
the use of a tape recorder !

•

~

•
The GT-550's
"business" end... Plug-in VersatililYl

The Superb Transceiver with Total ~y'stem Capability

" Pacesetter in Amateur/Commercial Equipment Design "

10 South 34 th St re et· Dept.73-JJ54 • Counci l Bluffs, Iowa 51501

galaxy electronics

Precision wattmeter 3.5 -30.0 mHz with 400
and 4,000 watt scales , forward and reflected
power. Built-in Antenna Selector Switch for six
positions with unused outputs grounded.

Plug in the RF·550 Console!

Write tor tree brochure on the GT-550 line -
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e-
•



#117 June, 1970

Features
2 Radio Amateur News Page

Caveat Emptor
10 Never Say Die
14 Mr. Vi rgo Himse lf
18 DX Desk
96 Pro pagation Chart

100 New Products
135 Letters
144 Advertiser's Index

Read er's D ouble Bonus

STAFF
Editor·Publisher
Wayne Green W2NSD/l

Managing Editor
Ken Sessions KGMVH/ l

Advertising Manager
Diane Shaw

Art Director
Roger Block

Graphic Arts
Jeanne Caskie
Nancy Estle

Composition
Jane Tracey
Joan Bernier

Drafting
Wayne Peeler K4MVW
Bill Morello
Gary Aud iss WA6EPN

Production
Phil Pr ice
Judy Marcus
Llo yd Carren

Subscriptions
Dorothy Gibson

Circulation
Jon fisher

Comptroller
Joe LaVigne

Propagation
John Nelson

WTW Editor
Dave Mann K2AGZ

FCC Liaison
Bob Nelson WA5MAM/4

JUN E 19 70

MAGAZINE

Contents
20 A Practi cal DDR R Antenna ••••••••••.•• ••••.•.•••••• .•.•.••• .••••.• W6WYQ

Expensive, difficult-to-build med iocre antenna.
36 VFO Circuit ••.•••.•.•.•• ••••••••• ••••.•.•.••••••.•••• •••• .•••.•.•.••••••••••. K(,JHVK

In case you are t ired of crystal control.
39 The Low-N oise Antenna .. .••••.••.•••• ••.•••...•••..•••..••.•... •.. •••WB6JN I

High noise you 're look ing for?
41 Experimental Remote SWR Indicator .•..•••.•••••.•••••..•.••••W2EEY

Experimental means we think it might work .
46 The Little Wonder: Mark 11 •.•••• .•••• .•.•.•....•••.•••.•••• ...•••..••.W5 ZBC

Prov ing again that almost anything will radiate .
48 CWCan Be Fun (With the Ord oK·1) .••.•• .••••.. ••..••••••.•.••..••Staff

.. •i f you know the code.
49 T wo Receivers From One A ntenna •.•.•.•.. •• ... .•..•••...•... WA6UFW

Without suckout . {t sk l
50 Factors in Coaxial Cable L oss .....•........•...••••...•••..••...••• ..W9K XJ

Like temperature and frequency.
52 Improving Trap-Type Vert ical Antennas •.•••••• •••• •••••••• .•. W2EEY

By add ing an element .
56 Measuring Incident and Reflected RF ..•.•••• •.••.••.••••.••••••• VE7BS

It 's the diffe rence that counts.
58 Government SurplusSt raight from the Horse's Mouth. WA9ANW

Hav .Hev !
62 QRP •••••......... .•.•... •... ... ...••... .••..••... .•.•.. •.••.•••••.. •..•..•..••. WA3JBN

40m with 40 mW.
64 Ground Support for the Powder Puff o erby ••...•.. ... .. ••...• •W7 ZC

Public service and politics.
73 Coax Adapter VHF to BNC ... ••.... •.. .. .•.•..••.....•.... ......••• .W9M EV

For 75d .
74 The Sly Beam.•...•.• .•••..... ......•.•••.. ..... ................ ...•.....•• ZL4TAH

32 elements on 2 meters.
80 Three Unrelated A rticles: .••.•.•••.•••.•.•.•••• ••••.••• .•••.•.•.••••.•WA6CPP

Installing the Swan 250-C N oise Silencer
Measuring Rf Output
Useful Cable Clamps

83 Y. ·Wave Top-Loaded Mobile Antenna...•••.•••••.••...• •••••• ••• W5A Z E
F or 20 meters.

86 11 Element 2 Meter Circular Quad..•. ..••••••••• .•.••.•.••.•••••• W4K A E
9 dB forward gain.

92 The 633 ......... •••.... •..•••.. .•••••••••• •• •... •••.••••••••••••.••• •••••••••••Z L2ASJ
For 10, 15, & 20 meters.

97 73 Tests the Grundig Satellite Receiver ..••... .. ...... ... .•.•........Staff
Tu nes in CW, SSB, FM , and every t hing!

104 o e-RF Your VTVM .••••• .•••••.•.•.•• •.•.•••• ••.•••.•.•.•.•.•.•.. .•.. .•WAQFFJ
Works better.

105 Gett ing Your Extra Class License
Part XVII: Conclusion ......... ••.•..•... •.... ••••• .•.••.•••.••• •••• ••••••.••Staff

Now go!
117 Special A ntenna Catalog Section

For your reference pleasure .
142 More A ccuracy on Microwaves.. •... .. •... ••••••••••.•••.•••••S. Goldstein

Improvement on December wavemeter .

73 Magaz ine is published mon thly b y 73 , l n c. , Pine- St.•
Peterboro ugh , New Hampshire 034 58 . Su bscrip tion rate : $ 12 . 0 0
for th ree years, $6.00 for one year. Second Class Postage paid at
Peterborough , New Hampshire, and at additional mailin, offices.
Prin ted at Pontiac, Illin ois, U.S .A. Entire co n te n ts copyright
1970 b y 73, Inc., Peteroorouen , New Hampshire 0 3458 .

1



June XIXLXX

Amateur mabtn Nrms
Month ly Ham News of the World

age
73 Magazine

Winner Flown to K7UGA
Residence by Helicopter

by Bo b Dreste K7VOR

Over th e past seve n o r eight years .
J ohn B uchanan . a Tucson ha m
VIIF-r.\1 rad io operator . has helped
ot her amateurs repa ir their se ts. taught
them th e tri cks of the trade . li e rece n t
Iy set up an arn:I(CUT repent ing station
fo r 1·.\1 at th e top of f\.lL Lem mon .

So wh en. for the fi rst time. a sta te
VHF-I:.\l " Ama te ur o f the Year
Award " wu .. give n thi s ye a r, it wasn't
too surprisi ng tha t Buchan an wa s the
recipient.

Il l' was fl own by helicopter Thurs
day to the horn e o f Se n. Barr y G o ld
wutc r. in Phoc ni v. where he was pre
scn tcd a plaq ue fo r his resea rch a nd
activiti es in th e VIU: ·I-'M !I'II11 frequen
e ll'S,

More importa nt . he was also given a
solid sta le Varitronivs IC2 F , one o f th e
newest ins tnnucnts on the ham rad io
markc t.

The radio is symbolic. in a way ,
SilKC Buchanan 's krtcs t p roject in
VOh' l'J {h.'sign ing .1 nl' \" conce pt of a
rep eater sta tion which wo u ld be all
"solid stat e."

'I he co nn' p t itself is not new,
Huchuuun said , becau se it has been
used fo r SOl11e tim e by commercial F 1\1

~

•

Arizona 's amateur of the year,
John Buchanan K 7CR O, strives
at the Goldwa ter residen ce in
a helicopter, wh ere he is greeted
by the senator himself, K7UGA

SPRING BRINGS RASH
OF HAM TRAGEDIES

by W6KGN
In Costa Mesa , Ca liforn ia , 20-yea r

o ld Laurence Bandicra (ca ll no t
known) was elect rocu ted when the
anten na he was erecting fell agains t a
h igh-power line. Policeme n who were
ca lled to the sce ne said that Bundieru 's
neighbo r, Merrit G irgis, wa s hel p ing
w ith the antenna when it began to
topple . Bandiera . Girgi s to ld police ,
tri ed to ho ld the antenna as it fell
agai nst the wires. A ttemp ts to revive
Handicra were futile .

Word-of-mouth repo rts from sa les
personnel a t Rad io Prod ucts Sales Co.
in Los Angeles indicate that two o ther
ham s were k illed in :1 Sou the rn Ca li
fornia p lane crash. According to th e
source, th e two were ove rfl ying hi lly
te rrai n in t he vic inity of Los Angel es to
loo k fo r a 2 m ete r F f\.l repea ter site .
The two F M'ers were Ca rl Sundstrom
K61Y I and Clarence Emerson K6Q IP.
Un confirmed report s indi cated the two
we re o perating on 2 mete rs F~1 at the
time of th e crash.

Am ateur RadioStation Operates
At International St and ards Meeting



FIELDDAY-CONTESTS
The German Amateur Radio Club

invites ama teurs from all over the
world to participate in the German
Picldday-Contests 1970.

These con tes ts are mainly for por
table opera ti ng outside the home,
independent of the mains using on ly
batteries or petrol-el ectric genera ting
sets for power supplies. For comp lete
details con tac t Norbert Meyer DJ7JC,
DARe Fieldday-Manager, POB 1752,
0-46 3 Bochum, Germany.

A special amate ur radio sta tion will
be opera ting from the Washington
Hilton Hotel in Washington, D.C. from
May 17 to 30 while more than 1400
delegates from 41 cou ntries are assem
bled th ere for the 35 th General Meet
ing of th e International Elcctrotech
nical Commiss ion .

Special tem porary au thori ty has
been gran ted by the Federal Com mu
nic.::tions Com mission to opera te the
ama teur rad io sta tion which will have
the cailsign WF3IEC.

The sta tion will be installed in Suite
9 101 of the hotel. It will be under the
supervision of ama teur opera tor Ed
Redington whose callsign is W4ZM. Mr.
Red ington will be assis ted by members
of the Foundation for Amateur Radio .

The sta tion is planning to be on a
round-the-clock basis. Single sideband
radio-telephony and radio-telegraphy
will be used on all bands except 160
meters.

A specia l acknowledgme nt (QSL)
card will be sen t to ali who con tact
WF3I EC. Confirmation card s may be
se n t to W3ZA, L.M. Rundlett,
Engineering Dept. , Elec tronic Indus
tries Assoc., 200 1 Eye St., N.W.
Washington , D.C.

The International Elec trotech nical
Commission is the oldes t international
standards organiza tion in the world .
The Commission is meeting in the
United Sta tes for the first time since
1954.

The honored FM 'er display. bronze
plaque and v crurontce ne wl y released
IC2F 2 meter FM unit. PM 'era will
recognize Bill Adams K 70 ED p resident
of Varitron ics, In c. on the righ t ; ALL
ham s shoul d recognize Barry Gold 
wate r, w ho presented th e award .

RADIO SHACK AND
ALLIED JOIN

Form Multimillion
Dol/ar R etail Merchandising Firm

Allied Radio , o ne of the mo st
pop ular sources of ham gear in years
past, has just been acqu ired by Tandy
Corpora tion, parent firm of the multi
outlet "Radio Shack." The result is a
total chain of more than 700 elec
tronics dep artment stores in 48 sta tes .

To kick off the new assoc iation, all
Radio Shack sto res will di splay Allied
catalogs. In time , the individual stores
are expected to stock a large percent
age of Allied's 3D,OOO-ite m line.

For th e time being, all Allied sto res
will continue to opera te unde r the
Allied name, though such stores will
begin stocking Radio Shack's exclusive
lines, suc h as Realistic, Archer, and
others.

On the surface a t least, this appears
to add up to a pretty good deal for the
ama teur radio opera to r, who has never
had much trouble finding a Rad io
Shack store. cb ut who frequently find s 1---------------
it difficult to find the ham gear items
h~ needs. With Allied's ham gear line,
a nd Radio Shack's merchandising
centers, getting parts j and supplies
should be simplified conside rab ly in

. '. .. - - 21 -21.45 , 28 - 29.7, I....:;th"e;..:f;.;:u.:;tu:.:r.:;e.e- _
and receive code at 18 wpm,
design transmitter and receiver
circuits, and build and trouble
shoo t advanced transmitters and
receivers. They can run 200
watts CW or phone on all bands
available to second class ope r
a to rs.

HAM RADIO in U.S.S.R.
by WB2CGE

The Soviet Union has some of the 4 . The third class test consists of a
world's most sk illed ama te ur radio more diffi cult exam and 12 wpm
operators and builders. Credit for thi s code test. The schema tic of a
goes partly to the Soviet governme nt, 10-watt rig must be drawn, and
which sets high licensing standa rds and they must explain how it would
offers surplus eq uipment, technical be integrated, how frequency
knowledge, and attractive rewards as stability would be achieved, what
incentives. Possibly no o ther govern- kind of an tenna would be used ,
mcnt does as much for its ham s. and how it would be tuned. The

De s p ite these encourageme nts, third class ce rtific ate permi ts
almost no mass-prod uced eq uipme nt them to use 10 watts on
designed especially for Soviet ama te urs 3.5-3.65 and 7 - 7.1 MH z, CWo
is available. Today the Soviet Union's a nd 2 8 -29 .7 MHz phone.
ama teurs number over 15 ,000, second Licenses are renewed only when
only to the United States' 300,000. the operator moves to another
About 100/o of Sovie t hams are women. class.

In order to become a licensed ama- 5. The second class license is more
teur, Russians usually fo llow this pro- difficult. When passed, Russian
ced ure: hams are permitted to run a

1. Complete a basic electronics maximum of 40 watts. They can
course . ooerate c:w on 3.5 -3.65. 7-7.1.

2 . Join a club and take a test which l'+ -l"l . .)J ,
licenses them to listen on the 144-146, and 420-435 MHz.
ham bands. They must be ab le to They can use phone on 10 meter
send and receive code at 10 frequ encies. 160 meters is not
wpm. open to Soviet hams, nor is 6

3. After a t least six months of meters (which is taken by TV) .
ex perience as an SWL, the 6. The difficult first class exam is
Russian applicant is then able to similar to t he ex tra class in the
tak e the third class test. U.S. They must be able to send

sta tions, but ham radio opera to rs are
just beginning to get into the fi eld of
I'M.

Up until now, he said, FM equ ip
ment was too complica ted for the
amateur to build . Recently, however,
F M equipmen t has come on the mar
ke t, e it her as obsolete or surplus goods,
and the noncommercial radio ope ra to rs
are able to obta in what they need.

Buchan an has been in ham radi o fo r
abo ut 12 years, b ut it is still jus t a side
hobby. His business, logically, is
machines. and he owns the Buchanan
Machine Co., 2550 N. 14th Ave. in
T ucson.
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Attachment Adds New Band to
a-Band Vertical

Mosley Electroni cs is marketing a
conversion kit that includes a coil used
to expand the Mosley -l-band vertical
antenna to 5 bands. The added band,

Hawaii SCM to QSL for Kure
Notes 1969 Log Entries

Not Valid
Lee R. Wical KH6BZF has an

nounced that he is managing the QSL
end of the OX business for KH6EDY,
Kure Island , and that he holds that
operating logs dating aU the way back
to January 1961.

In his repor t, Wical noted that some
of the 1969 operations .appeared to be
invalid. T he logs, he said were n ot, in
all cases, properly Signed in accordance

. with Section 9 7 of the FCC Rules and
I Regulation s. He held hope for noncon

firmed con tac ts, however, by add ing
that QSLs for th ese occasions wou ld be
"handled on a case-by-case b asis."

Wical listed the criteria to b e met
for sta tion s expecting OX cred it for
Kure: U.S. ama teurs mu st include
SASEs; bureau cards will not be
accepted. 0 0 not send cards direc t to
Kure, as loss will be an inevitable
result. OX sta tions must include SAE
plu s two IRCs for surface mail (or four
IRCs for airma il).

ATLANTA
HAMFEST

The Wireless Institute of Australia
rep orts that slow scan or narrowband
TV has been ap proved by the Post
master General ror use on all ama teur
bands as presently authorized in
Australi a.

Standards to be used are entirely at
the discretion of the ama teur, although
bandwidth of emissions shall not
exceed that of an A3 single sideband or
dou ble side band signa l.

Where A3 and AS emissions are
used simu ltaneously on the same ca r
rier frequency , the total bandwidth is
restricted to no more than that of an
A3 double sideband emission.

Iden tifi cation is required to be b y
call sign in visual form on televised
picture and by telegraphy on tele
phony sound cha nne l.

The Atlanta Radio Club will hold
its 44th annual hamfest June 13 th and
14th at the North OeKalb Shopping
Center. The main prize is a Swan SOOC
transceiver with ac supply , a long with
many others. There will be many con
tests for the amateurs as well as games
an d other activities for the ladies.
F urther information may be obtained
from John Fearon, 3384 Peachtree
Rd. , N.E., Suite 70S , Atlanta, Ga., Tel.
261-4924.

EBRC Spring Picnic
Saturday, May 2 at NAPA Valley

Ran ch Club, is th e date and place Jar
the spring picnic. The activities will
include . operating, archery , hiking,
possibly swimming, ball games, e tc. ,
Guaranteed sunshine! There will be a
nominal charge per person. Bring your
own food .

ZL SSTV OK!Pittsburgh, Pa.

ROME HAMFEST

The 16th annual Breeze Shooters
Ham fest will be he ld at White Swan
Park near Pittsburgh PA on May 17 ,
1970. This event attrac ts over 1209
amate urs annually. For more infor
mati-in contact J .L. Burnett K3IXB,
608 Charlotte Drive, Pittsburgh PA
15236.

The Rome Radio Club is holding its
annual Ham Family Day an Ju ne 7,
1970 a t Beck 's Grove , Blossvale, New
York. There will be three programs
running simultaneously; one for hams
.. .one for the ladies...and one for th e
children. The Hamfest starts' at 1300
and at 1700 a steak and chicke n dinner
will be served.

WASHINGTON
HAMFEST

Two-Day Program
by W7BUN

The Washington State Ham fest will
be July 11 and 12 this year. This event
will be sponsored by the Radio (: :u:" of I I
Tacoma and will be held at the Sports
men 's Chateau, 164th and Canyon
Road, south of Tacoma. Activities
include CW awards program, QLF and
QAS con tests, mobile judging and
mobile efficiency con tests, technical
mee tings, technical di splays, QCWA
display, manufacturers' displays, 75
and 10 meter mobile hunts, swap shop,
hole-in-one con tes t, women 's and
childrens ' activities, after-dinner pro
gram, many fine prizes, e tc. Camping
space available on the grounds, $ 1.00
per night with free electrical hookup;
3970 kHz, 50.5 MHz, and 146.76 MHz
FM will be monitored for arriving
mobile s. The fee of $5 includes Sa tur
day evening dinne r and registration

HAMFEST
Six Meter Club of Chicago Inc.

The Six Meter Club of Chicago,
Inc., will hold its 13th annual hamfest
in Frankfort , Illinois, on Route 45, one
mile north of Route 30, on August 2,
1970. We anticipate th at at least 1200
licensed amateurs, mem bers of their
families, and o the rs who sha re an
interest in amateur radio will be pre
sent. Contributions such as electronic
part s, kits, components, books, QSL
cards, antennas, magazines, instru
ments, gift certifica tes, etc. , will be
gratefully appreciated. All con tributors

QSOParty
The White Sands Amateur Radio

Station , KSWSP , will hold a QSO par ty
on July 9, 1970. The QSO party will
be held in conjunction with an "Armed
Forces Day" open house at White
Sa nds. K5WSP will send a special com
memorative QSL card to all sta tions
con tac ted during the QSO party. The
proofs of the QSL card a re comp le ted
and the final , full co lor, model will b e
going to the printers soon. The card
depicts 25 years of progress in aero
space and nuclear research and devel
opment at White Sands Missile Range.
There will be several rigs opera ting
simultaneously in the General class
phone bands and possibly one Novice
class band .

Auction/Hamfest
in Pennsylvania

" Second Sunday in J une," Third
An nual Hamfest of the foothills Radio
Club, Inc., of Greensburg, Pa., will be
held in Wendel Park , Wendel, Pa., 31h
miles South of U.S. Route 30, Irwin,
Pa. All activities under an enclosed
pavilion, rain or shine. Snack Bar for
lunch, registration only required for
prizes and parking is free . Drawings,
displays and the traditional " trunk
line" merchants. New this yeae c

publi c ham hear auctio .t and a Club
Display Contest."



will be p ublicized du ring the humfcst
d raw ing, a nd in our ' Club's mon thly
newspape r "The Halo." Please con tac t
Li ck He llw ig K9ZWU , Prize C hairma n,
S ix Meter Club of Chicago , l nc., 34 20
S . 60 th Co urt , C icero IL 60650.

FERMANAGH
FESTIVAL
A ct ivat e s G0 3

by Sean MacMahon G18A WF
For the seco nd year runni ng an

amateur radio sta ti o n will be estab 
lished for the -dura t ion and in can
junct io n with the 1970 Fcrmanagh
tcstival.

T he s ta t ion, GB 3FRE, w ill h e in
action at the T own hall Enniskillcn ,
from Friday, J une 19 to Sunday, June
28 . At least 1\v0 fu lly eq ui p ped oper
ating position s will be se t up , Oper
a ting ti m e, wh ich \vill be main ly in the
even ings, will b e spe n t most of the
tim e on 160, 20, and 15 meters,
sid e ba nd and CWo

T he p rin ci pal object s o f GB3n{E,
arc :

(I) To enab le ham s throughout
the wor ld to have a co n tac t
w it h this rare cou n ty.

(I I ) T o publicize Fennunagh .
(I ll) To inte res t members o f th e

public in l-erman agh a nd
else wh ere in amateur radio .

A specia l QSL card will b e issu ed to
.111 stat ion s from whom a QSL is
received .

Last y ear C;B3FRE was in grout
d ema nd a nd work ed appro ximate ly
HOO sta tion s in all co n ti ne n ts.

20 Meters
All sta ti o ns having t raffic for th e

L.A . urea arc invi ted to check int o the
Southern Cali fo rnia Ama teur Netw o rk ,
14 .325 Mill. , 0500 -0600 GMT , Mon
day thr u Fr iday .

(C h ild re n under 12, $ 1.5 0 fo r d inner
o nly) , Logger ' s b reakfa s t se rved by the
dub Sunday for only $ 1.25. Snack bar
open both days. All dinner re servations
mu st be made in advance. Contact
J o h n Au st in K7 CZF , 8478 Eastside
Dr ive N.E., Tacoma , Washington
9842 2, for info rma ti o n, mote l reserve
t ion s, or hamfest tickets .

Champlain Valley
Hamfest

The annu al hamfcst o f the Cham
plain Valley Amateur Rad io Club will
b e held July 19 s tar t ing a t 10 :30 a.m.
a t th e dub sh ack ' on Akey Road ,
Cad yville , N.Y. <7 .2 miles west o f
Pla tt sb urgh on Rou te 3. ) Food a nd
beverages avai lab lc o n th e grounds,
t a l k -i n o n 146 . 34 -146 .94 FM
(WIKOO) and 39 25 Kc. SSB. Send
advan uc registra t ions ( $ 1.50) to
CVARC, Box 241, Cad yville, N.Y.
1')9 18 .

ERIE, PA.
BANQUET

On Saturda y , Oct ober 10.1970, the
Radio Association o f Eric wi ll be hold 
ing it s unnuul dinner banque t. This is
our 25th yea r of se rving the ham and
comm u ni ty. ha ving been fo u nded in
19 4 5 . A pa r t of c ur program fea ture s
the giving awa y o f d oor prizes which
arc donated by 10L:a l \ t or~·\. as well as
various ge ar from uumufuvtu rcrs and
d is t ri b u tor s. T he Rad io Associat ion o f
Er ie wou ld be honored to have CO Il1

panics represented at our d inner and
W,1CV would be happ y to distribute
th l' lite rature and will prov id e ud vcr
tiscmcut in o ur month ly pa per. t ill'
QUA-RA E in ret u rn for an y donatio n .
Plea se se nd any d onated mate rial to :
The Radio A ssocia ti on of Eric , L:/o
J ohn Gcb ler , PO H44, Eric PA 16 51 2.

, • 75 /80 meters, is incorporated with a
spe cia l vei l rated a t 20 0 0 watts PE P
that attaches to a co nde nse r tu be flt tcd
over Ihe vert ical cleme n t of the origina l
vertica l (RV4C) . Tuning is uccom
plished by slid ing a LJ-SIHlpl'd ma tching
rod alon~ the vertical element un t il t he
d esired frequ ency is uttuincd . Accord
ing to 'Mosley sp o kesmen , thc resu ltant
vswr is 1.5 :1 or better.

VHF'ers PICNIC
T he M t. Pleasa n t Amateu r Radio

Cluh cordially invites you to aucnd th e
sou the as te rn 10 ",.1 VIW 'ers picnic to
be held a t McMillcn Park. 1\11. Pleasant ,
Sunday. Ju ly 12 . 19 70 f'rotu 9 a.m. Po t
Lu ck lunch. free co ffee. trunk sales.
All ham s welcome , no c ha rge. Ra in or
shine, shelter provided . Talk-in on
50 A HO and 3.9 50 MII z.

Lancas te r and Fair fi eld Co un ty
Hamfesr

The Lancaster and F airfield Coun ty
Amateur Radio Clu b is pleased to
announce th ei r 'an nua l hamfcst to be
held this year at t he La ncas ter l-air
Grounds in Lancaster , Ohio , S unday
May 3 1. 19 70. The du b will he ha p py
to acce pt any p rize co n t rib u t io n s. la rge
or sma ll, for u sc as d oor p rizes. I f
furt he r information is required , plea se
write for reply to Ho ward Schaefe r.
Presid en t. T he Lan caster and Fai rfield
Coun ty Amateur Rad io Club , P.O. Box
3, Lancaster O Il.

Massachusetts Ama te ur
Radio W e ek

Worked all Massa chusetl s cities & towns
T hese two co n tes ts under the aus

pices of the Massac h usetts Chapte r o f
th e Na tion al Award s Hunte rs Club will
ta ke p lace the week o f June 14-20
from UOOI GMT J u ne 14 to 2400 G MT
J une 20. These will run sim u lta ne o us ly
during thi s week wh ich ha s been pro
claimed by the G ove rnor as Mussach u
se tts Amateur Radio Week .



Editorials FREE SPEECH for HAMS?
Dayton Hamvention
A Real Blockbuster

by K 6MVH
The Dayton Humvcn tion was the

biggest smas h success o f any ham
convent ion I've ever seen. Records
..hawed that more than 4000 hams
passed through the halls a t Hara aren a
in Dayton to sec the wares being
ex hib ited by the manufac turers. The
fl ea marke t area, where hams from all
over the coun try displayed their goods
for sale and trad e, covered a seemingly
endless territory from the arena proper
to a dirt area a jillion miles from the
build ings. Money changed hands fa ster
and more fur iously than in a Las Vegas
casino , and many hams bought and
sold to such an exten t that they were
able to run up a modest purchase into
an impressive shackful of eq uipme n t.

The convention area was several
miles from the nearest hote l, which
might have presented a problem for
many ou t-o f-staters who new in fo r th e
occasion. Anticipating such logistical
dilemmas, t he Hamvcn tion planners
hired buses that ran regu lar sched ules
during the convent ion. The d istributors
themselves. however , with their heavy
d isplays and o ther exhibit material,
found themselves in a veritable "trans
portation bind,"

The 73 booth was so active tha t all
the magazines and books I had taken
were gone the first night of the Hum
vcntion. If I couldn ' t get more from
Peterborough I would have been out of
bu siness. A qu ick long distance call go t
more books loaded on to an airplan e.
hut there was still the problem of
gett ing the merchandise from the
Dayton airpor t to the arena .

Thanks to the traditi onal ham
spiri t, as exemplified by Steve Holden

by K 2AGZ

If you read the May issue of 73.
and I hope you did . , .and if you
happened to see the lead story in the
recently inaugurated Radio News Page,
and I would be di sa ppointed if you
hadn 't. ..you arc aware that we may
witness, even tually, some sort of court
test of FCC Rule 95.83(.) (3) . This
rule spells o ut prohibitions of " . . .
obscene, indecent or profane language,
words or meaning." Commissione r
Nicholas J ohnson, in a detailed sta te
ment, which the Co mmission publi shed
as an appendix to Docket 18804 ,
expresses serious reservations as to the
constitu tiona li ty of 95.83(a) (3 ), due
to an apparent abridgment of the
guaran tee of free speech. as explicit ly
cited in the Fi rst Amendmen t , part of
the Bill of Rights.

This matter is o f particular signifi
cance to amateurs because of the d ia
log which foll owed a specific editorial
in QST, in which it was stated by
inference that the FCC d id indeed have
the righ t to suspend or revoke ham
licenses on these specific grounds, and
in which the editoria l took the po sition
that free speech. while it may bc
guaran teed in all o ther respects in ou r
society, may be undesircable on the
ham bands. 73 di sagreed with QST's
position , as expressed in Leaky Lines.
And the cor respondence which was
subseque ntly published in QST showed
that there was disagreement among
rank and file ARRL members also. In
its ed itor ial, QST also sanc tioned the
activities of a group of self-appointed
monitors and vigilantes, who consta nt
ly roam the bands, gra tuitously offer
ing opinions and advice in the fo rm of
unsolicited and unwelcome anony mo us
comment as to the ap propriateness or
accep tabi lity of o ther people's comer
sa tion. They were sanc tioned thus.

entire text of Johnson 's state men t. We
urge you to refer to page 2 of the May
issue of 73 , for the text. Although it is
merely an opin ion. it is certa in that it
reflects th e views of a growing body of
persons with profound misgivings with
respec t to an apparent drift of pu blic
confi de nce away from the Bill o f
Rights. A growth of willingness among
the public to repeal such guarantees, all
of which are fundamental to our sys
tem, makes it particularly important to
focus attention upon the dangers of a
too eq uanimous approach .

This is a deadl y serious matter, and
merits the undivided atte ntion of every
American who values our way of life,
for if ever we allow these time-tested
cornerstones of our Constit ution to be
eliminated, we would be opening the
door to the most heinous form of
totalitarian tyranny , .. that of 'mob
rule!

At this juncture, I can almost fan cy
that I hear the voices o f some of my
best friend s, even , say ing that I'm
going crazy, for how could anything so
unimportant as this possibly result in
any type of totalitarian takeover.

So that there may be no ambiguity
about thi s point, let me enlarge up on it
and examine it. The Bill of Rights,
basic threads in the fabric of o ur
democracy, came abou t as a result of
the ex periences o f o ther na tions where
no gua ran tees existed . Indeed, the y
were unique because they had never
been embod ied in any corpus juris
prior to their ado ption here , in our
Constitution. This was a new ex peri
ment ; untried and unheard o f. There
was but one purpose in them: to
guarantee the rights of all citizens who
might hold minority views at variance
wit h the views of the majority . If you
study them, you will find th is implicit

proved ab ility to tolerate all sor ts of
differen ces of o pinion, We do not
require the sort of conformity which
would guarantee our leaders a type of
authority minus checks, balances, or
crit icism, Our coun try is the best on
ear th because of this apparent contra
diction ; not in spite of it! And when
we for sake th is fundamental principle ,
that is the day we will begin to
deteriorate into some thing less th an
the best.

The drive toward conformit y of
ideas, ethics, morals, dress, manners,
standards. and goa ls, is fraught with
the mo st fearful conseq uences. The
most alarming result of all this is the
seeming docility with which many per
sons are accep ting the idea . We are
growing so used to having the govern
men t rule every facet of our lives these
days, we arc beginning to lose o ur
ability to think like free men, If we do
not put a sto p to it, we may be getting
d ose to the adop tion of the "B ig
Brother" sys tem. (Ed. note: 198 4 is
less than 14 years away!) That would
be the end of ou r free society.

Commissione r Johnson recogn izes
th is. When we go o n the air and voice
op inions, no matter how d ista steful
they may seem to some, we are guaran
teed the right to express them, as
spelled out in the Amendment. Un til
there is devi sed a meaningful se t of
sta ndards which will clearly delineate
the limits in unmi stakable and uncqu i
voca l terms, then no one has the right
to muzzle us.. .no t the FCC, the Vice
President , the attorney general, or even
some self-righteous hams, who appo int
themselves the sentinels of public
morality .

The Constitut ion was never meant
to provide anyone with a guarantee
against someb ody else's freedoms to



K8RZL, the problem wasn't one after
all. Steve, the trustee of Toledo's FM
repeater, not on ly made the trips to
and from the Dayton airport , but he
made his services available to 73 on a
no-strings basis throughout the whole
convention.

It is sometimes difficu lt to de ter
mine what makes one show such a
phenomenal success and others no
more than adequate. Looking back and
analyzing the convention objectively, l
can see several factors that migh t-be
key contributors to Dayton's popular
ity . Other convention planners take
notice:

Plenty of active on-the-air expo
sure, with continuously manned
talk-in frequencies.

Ca re f ully planned and well
executed advance advertising
and c o ord ination, including
interesting publicity releases.

Saturated publicity around Dayton.
Motels carried special "wel
come" signs, a Foster & Kleiser
billboard screamed out the
Hamvention message, and spe
cial buses spor ted huge banners
giving the essentials.

An atmosphere of friendliness per
va ded the arena . This is
extremely important, and was
handled professionally and pro
ficien tly by the Dayton Ham
vention people. In many con
ventions, you get the feeling
everyone is afte r your money 
but no t at Dayton. The local
ama teurs, for example, set up a
coffee and donut area the first
night, right on the convention
floor; a large sign told the world
the goodies were free . And there
was plenty of refreshments to
go around .

Local ama teurs participated in the
convention, giving the impres
sion that they really cared about
how the attendee s fe lt.
K8RZL 's support to 73 was but
one example among many .

despite the fact that they, the Vigi
lantes, are in clea r violation of a totally
unambiguous rule pertaining to station
identification.

It now appears that there are seri
ous doubts, not only with respect to
the previously condemned use of pro
hibited sty les of language , but also
concerning the very rule which spells
out such prohibition . We have always
con tended that since there are no
pre cise standards for permissible
speech over the air, and that those
standards which do exist merely reflect
an arbitrary individual point of view,
depending upon the criteria of the
party in judgment, then it is clearly an
abridgment of individual liberty when
speech is limited , so long as such limits
arc not in conflict with what is clearly
against the Constitu tion , as in cases of
sedition or treason, as spelled out in
the Smith Act, for example.

We canno t, of course, reprint the

The ham booths were taken serious
ly , carefu lly prepared , continu
ously manned , and were not
"j unky" in appearance. The FM
booth, in particu lar, was a win
ner. The clever local FM group
which operates on the local
repeater output frequency of
"seven-six ," managed to go t
some advertisin~ gimmicks from
Union Oil Co. s "76" gasoline
promot ion campaign. They were
able to display a huge orange
ball with a boldly imprinted
"76" in the booth, and d istri
bu ted smaller versions of the
balls to local FM'ers, who fixed
them to tbc tops of their
handle-talkie antennas.

The safest way to assure a success
ful ham convention, it would seem, is
to plan all activities, promo tions, meet
ings, and logistics well in advance, and
to treat all attendees with as much
respect as you'd show your own rela
tives. And after all, aren't we all related
anyway?

in each and eve ry one of the Amend
ments of the Bill of Righ ts. The Pirst
assures freedom of speech, press, and
the right to petiti on for redress of
grievances. It also guarantees against
laws respecting an establishment of
religion , or prohibiting the free exer
cise thereof. This is clea rly designed to
protect the rights of minority opinion.
And the others are similarly designed,
whether the Fifth , which protects
against self-incrimination; the Seventh,
which guarantees trial by jury; the
Fourth, which prevents unreasonab le
search and seizure, or any of the
others. They were created explicitly to
protect those who might hold minority
views, and to protect their right to
express those views.

There happens to be, however, a
very strong current running just now ,
encouraged by powerful persons, in
cluding the Vice President, which
opposes the spirit of these Amend
ments. Mr. Agnew keeps ta lking about
the will of the " silent majority ," and
abou t the " liberal press which thwarts
that will," and about "intellectual
punks." He has been extremely vocal
10 his attempt to stir up public ou trage
against those person s and groups repre
senting views which differ from the
norm. A recent po ll by CBS-TV dis
closed that many people are now
expressing willingness to repeal all or
part of the Bill of Rights, and one
canno t separate this growing willing
ness from the contex t of the Agnew
statements and others. Conseq uently,
the end result would be a stifling of all
but majority opinion and majority
will...c1early an example of the pre
cise condition which the Bill of Rights
was designed to avoid. •

It must be sta ted here that J. do not
presume to tell the Vice Presiden t of
the United States that he is wrong and
I am righ t. I do no t disrespec t Mr.
Agnew; I regard him as an articulate,
capable spokesman for a point of view
with which I happen to disagree, that is
all. One thin~ I know. . .the strength of
th is nat ion IS based largely upon our

speak or think. Your freedom depends
upon mine. And when I lose my
freedom of speech, you begin to lose
yours.

$0 where does all this leave us? It
simply means that we come down to
the same old standards we've always
observed; common sense, good taste
and tact. Speech canno t be legislated.
Neither can feelings, instincts, ideas,
thoughts, or tastes. Just as you cannot
regulate prejudice by sta tute, you can
not impose a state of verbal unanimity.
Goodwill can be found not in a law
book, but in the human heart.

The point is, though, that when
someone doesn' t q uite measure up to
your idea and mine of what constitutes
proper behavior, it may not be within
the Constitutional rights of the FCC to
deprive him of his license . This is the
tenor of Commission er Johnson 's state
ment. If this view should be upheld in
a court of law, it is likely to cause a
great deal of change in ham radio .

But on ce again, we oan recognize
the deep need for a rewriting of the
FCC regu lation s. This one ambiguity,
resulting from the confusing language
of the regulation s, i s li ke the proverbial
one-eighth of the iceberg which is
visible.

INDIANA
HAMFEST

The Madison County (Indiana)
Amateur Rad io Club will hold its
annual "Hamboree" on Sunday, Ju ly
12, 1970. Doors will open at 11 a.m. at
the coun ty Civil Defense Control Cen
ter located 4 miles nor th of Anderson
at Linwood. Activities include a gen
eral get-together and flea market . Door
prize s will be awarded thru the after
noon , and refreshments will be avail
able. Talk-in freqs. 50.4, 145 .35 ,
146.940.



COLLINS MINT KWSl : $500. BC221 .
P IS $50 . New RB U 2 Panad a pter $ 50.
R C A 7 inch Scope $ 35. Send S ASE for
list . Need Collins Me chanical F il ters.
Write 73 Magazine (80x 60) Peter
b orough N H 03458.

MINT CONDITION! HQ 160 G eneral
c overage receiver. matching speaker
a nd own er's manual. First $ 125 take s.
W6VDA. 4850 Jessie Ave ., La Me sa C A
9 2 0 4 1 (714) 466-3129 .

2 PORTABLE TRANSCEIVERS.
Wab co 14H82C. 148-174 MH z., FM,
2 C ha n ne ls. Input 10-)8 VDC, 3W RF
o u t p u t, 0.5 W audio o u t p u t . 14 diod es .
30 transistors. triple co n ve rsion
r e ceiver, like new with manual,
$ 2 25.0 0 each. B. Dickerson . 1200
Johnston S t .• Phila PA 19148.

TONE DECODERS: Touchtone 
Digital-Burst. Solid-state , modular,
plug-in unit. 2 "x 2 x 3 in .• $22 .50
postpaid. ITT 12-button tone dial,
$27 .50. Write Dfgitone, Box I ) 6.
Portsmouth OH 45662 .

HOSS TRADER ED MOORY says h e
will not be undersold on Cash De als!
S ho p around for your b est cash price
and then call or write the HOSS before
you bu y! Ed Moory Wholesale R adio
c e., Box 506, Dewitt AR 72042 . T el.
5 0 1-9 4 6 -28 20.

WISCONSIN HAM PICNIC

LZIKSZ d esperately ne ed s a n i-f filter.
an y frequency , for h is h omema d e SS B
rig. 5 MH z ideal. If yo u ha ve o ne t o
s par e please send it t o 7 3 Ma ga zine or
direct to LZIKSZ. Box 7 3 , S tara
zazora, Bulgaria marked as a " free i ift.
used radio part. no com mercia l valu e."

The Wisconsin amateur rad io pic
nic, sponsored by the Wisconsin Nets
Associa tion will be held in Oschne r
Park in Baraboo, Wisconsin on Jul y 12,
1970 . Activities will include code
receiving contest, softba ll game ,ladies '
activit ies & eyeball QSOs. Refresh
men ts are included with registrati on
but bri ng your own lunch . Regist rati on
begins at 10 a.m. Registration is $1.50
single, or $2.5 0 for family.

FM MOBILE /PORTABLE TRANS
CEIVER. 2 m eters. Vari tronics
F DFM2. Perfect for r e peaters. S ix
crystal-con t rolled channels included :
.34-.94, .94-.9 4 . . 3 4 - .76. .31 -.88.
,2 2-.9 4 , .28-.7 6 . Cry stals ar e Inter
national. Includes 12V battery pack ,
m obile battery cable w/ccnnector ,
$ 2 0 0 . K en Sessions K 6 MVH . R FD 2.
Peterborcugf N H 03458 .

)970 S.E. WISCONSIN SWAPFEST
July 18. S p o nso r ed by South Mil
waukee Amateur Radio Club . Write
Larr y Kieck K9ZBX. 280l-9th A ve. ,
So . Milwaukee WI 53172 .

BEFORE YOU BUY a n y b alun , see
page 79 for the new higher p o w er
balun , a ll s t a in less steel hardware.
Unad illa Products. Dept. I . Unadilla
NY 13849.

BECKMAN Freq Cntr & conv.
(737()-7570) 0-1 GHZ. Mint. $ 450.
SP-600-J . $1 95. EIC O 753, $ 9 5. B .N .
Adams , 12 5 Cordova. Alhambra CA.
Tel. 576-1025.

DTL INTEGRATED CIRCUITS: G uar
a ntee d n ew-gates 70rJ. buffers 80rJ, F /F
90rJ. dual F / F $1.15. Add 20rJ p ostage.
Also o t h er inexpensive parts. Lists and
prices fr om Mitch-Lan Electronics Co.,
Dept. 770. P.O. Box 4822. Panorama
City CA 9) 402.

HEATHKIT DX60-B. $70. J ohnson
elect ronic T-R swit ch , $ 2 5. Both for
$90. Co lle ge forces sale. good condi
tion . Chuck Logan WAQURY, P .O .
Bo x 6 9 4 . Moville IA 51039 .

HQ II0-C Hammerlund R ecvr wi t h
clock and )00 KC calibrator a nd
m anual. Mod el 8 Central Electronics
sideb a nd-slicer complete with AP-) (IF
a m p li fie r sta ge ) Q multipler a nd
m anuals. Audio filter used with above
items. ALL for $110. W2KKA. P.O.
Bo x 8 5, N icholville NY.

HAS ANY ONE built a transi storized
single band 80 meter SSB transmtn er
using sw itchab le modules of Davco
DR30 receiver? Please s ta t e your pric e
for dia gram. S. Renaamo , 4318 S ix t h
Avenue, Tac o ma WA 98406.

40th ARRL WEST GULF DIVISION
CONVENTION July 17 , 18-19,
Orange. T e xa s . Co m e b y ca r . plane, or
boat, but co me to the fun, fellowship
a nd entertainment. A bargain you can't
a ffo rd to m iss. R egistration, $8 .50.
Orange Amateur Radio Club, Box 232.
Orange TX 77630.

TRANSISTOR PROJECTS: se nd for
free list. EDI, 19)8A 49th s e, E .
Palmetto FL 33561.

TOP SECRET! Classifi ed frequencie s :
spies. N ASA, military . e m er ge n c y net
works, man y more! $1.00. TRAN
SISTOR PROJECTS : se n d for free li st.
EDI, 1918 49th St. E, Palmetto FL
33561.

END CARD PROBLEMS. Frame. pro
tect. store o r display 2 0 0 QSL's in 20
card plasti c holders for $3.00. prepaid
and guara n teed. T EPABCO. Box 198 ,
Gallatin T N 3706 6.

73 IS AVAILABLE to the blind a nd
physi cally handicapped on magnetic
tape from: SC IENC E FOR THE
BLI ND. 221 R o ck Hill Road, BaJa
Cynw yd P A 19004 .

NOVICE CRYSTALS; 40-15M $1.33.
80M $1.83. Free fl yer . Nat S tinnette
Electronic s. Uma t illa FL 3 2 78 4.

RTTY GEAR FOR SALE. List issued
monthly, 88 o r 44 MHy torroids 5 for
$ 2.50 postpaid . E lliott Buchanan &
Associa tes. Inc .• 1067 Mandana Blvd .,
Oakla nd C A 9 46 )0.

Classified

Price - $2 per 2 5 w o rds for non
commercial ad s : $10 per 25 word s for
business venture s. N o displa y ads or
agencvdrscount. Include yo u r check
with order.

TONE CONTROL SYSTEMS 
Decoders. e ncod ers. lo gi c. po wer su p
plie s. COR. auto patch . Co m pact. p lug
in m odules, fro m $7.50 . Foe co m p le t e

Deadline for lid s is the 1st of the
month two m onths prior to publica
tion . For example: Januar y .lst is the
deadline for the March issue which will
be mailed on the 10th of February.

GET YOUR "FIRST!" Memorize,
stud y-" 19 70 T ests-Answers " for FCC
First Class License . Plus "Self-S t ud y
Ability Test." Proven. $5.0 0. Com
mand , Box 26348-5. San Francisco CA
9 4 1 2 6 .

HAMFESTERS 36th ANNUAL HAM
FEST and picnic. S u nday. A ugust 9.
1970. Santa Fe Park. 91st a nd Wolf
Road . WiDow S p rings. Illinois. south
west o f Chicago. Exhlbits fo r OM's.
XYL's. Famous S wappe rs R o w . Infor
m ation and ti ck ets - T o m Ondriska
W A 9 Y Z W • 6609 So u t h Ked vale ,
C h icago IL 60629.

Type copy . Phrase a nd punctuate
exactly as you wish it to appear. No
an-caottat ads.

We will be the jud~e of suitability of
ads. Our responsibility for e rro rs ex
tend s only to printing a correct ad in a
later issue.

For $1 e x t r a we ca n maintain a reply
box for you.

We cannot check into e ach advertiser,
so Caveat Emptor.. .

NEW EQUIPMENT: FACTORY WAR·
RANTY: BTl LK-2000 Heavy Dut y
Line ar, R eg , ( $ 8 9 5,00) , Cash pric e
$649 .0 0: Ne w Ea rly Model Swan 2 60
C ygnet with mi crophone, Reg.

'~' " --'''r.·~·l '· '' ~ .....~·r · · ....X....- ......t·,--.·.· ($435.00), Cash price $329.00: Gonset•• - • • _ • • _ . • - •• - •• _ . '",' G SB 2 0 1 MkIV LI 2000 W ,t....""--'... ~...~... '..- .....""--"......--.. "'---1+' near, a s ,

[I' I) Reg. ($49 5 .00), Cash price $339 .00.,.'. Caveat ' mptor" ,..Ed Moo", wholesale R adio c e . , Box... -, H 506, D ewitt AR 72042. T el.

'li~' • '[ij 501·946·2820.

~ 4 _~"".·~".·r~ ....,..-~ ~......._~ .. ~ "TOWER HEADQUARTERS'" 12.. - .•. _.•'-.. -- - .•._.... .
• .•:~-...-.....- ...."--"'... ' ...'-- '--......-i. *. l brands! Heights a lu mi n u m 35% off!

Antennas-20% off! Galaxy. Hammar
lund, Gonser. S HE at discount. Cata
log-20q. Brownville Sa les Co., Stanley
WI 54768.



GET YOUR NEW
ISSUE NOW!

Over 283.000 QTHs
in the U.S. edition

$7.95
Over 135,000 QTHs

in the DX edition

$5.95
~ -~ . . "f/:'-;:" .. \'~1''-'':: :: 0- ,-~ . ..\.

~;;,·.:0 '';;;;:':''' ·'' s·e e your favorite dealer or
ord er d ir ect (ad d 25¢ for
mailing in U.S., Possess ions
& Canada . Elsewhere add
50¢ ).

RADIO AMATEUR 116 kca 00 INC.

Dept . B. 925 Sherwood Drive
lake Bluff, III. 60044

• QSL Managers Around the • Radio Amateurs' Prefixes
World! by Countries!

• Census of Radio Amateurs • A.R.R .L. Phonetic Alphabet!
throughout the world! • Where To Buy!

• Radio Amateurs' License
• Great Circle Bearings!Class!

• World Prefix Map! • International Postal
• International Radio Informat ion!

Amateur Prefixes • Plus much more!

These valuable EXTRA f eatures
included in both editions!

FOR SALE: COD HW32 . EIC0753,
HQI0 0 . SXIOO. DXIOO. SIOO. BC 348 ,
BC2 21 , TBS50 $75. DX40. D X60 .
HT 40 . $60. Globe 90 $30. F. Shain .
Box 8352, Savannah GA 3 1402 .

GREENE•.• center dipo le insulator
with . . .or...without balun , See 73.
November '69. page 107 .

HW.I 2 , factory overhau led, HP-23.
PTT mike. $ 105 . WA4LBO, U-2255 ,
Columbia SO 29208 .

AM PA RALIZE D b ed ridd en , multiple
sclerosis. Cannot afford correspon
dence course, TV repair. Please lend
me yours. Tech nician Tom WB4C BV.
504 Victoria Blvd .• Aub urndale F L
338 2 3 .

SELL: HT-37. mint condition S200
(can deliver St . Louis) . EZ Way crank
up tower with H. B. rotator. house
mount $90. William M. Hurrii , 1 20 4
ln verlie th Rd .• Lake Forest lL 60045 ..

TRADE: 28KSR, 19 , Typing rep erfo r
ator, TT /L-3 . for 28ASR, 60 cycle
supply or motor fo r m ite. David G.
Flinn. 10 Graham Road West. Itha ca
NY 14850.

LINEA R BUIL DER S : Send SASE fo r
am p lifie r and power supply par ts . Low
price list . "Fox" 2006 West Gonza lez
St., Pensacola FL 32501.

WANTE D: Up-to-date roll chart for
" Precision" T ube Master. se r ies 10-12
tube tester. WA5QFV, Route 2 , Box
82 . Bowie TX .

NEW ROHN 50 ft . Fo ld over t o wer
prepaid . $ 199.95 : New Mosley Classic
33 and Demo Ham-M Rotor. $138 .00.
Ed Moory Wholesale Radio Co., Bo x
5 06, Dewitt AR 7 204 2 . Tel.
50 1·946-2820.

USED EQU IPMENT: R 4 , $269.00.
HT -37 . $ 179.0 0. 75A -4. $299.0 0 . 2B.
$ 169 .00, Galaxy 5. $229 .00 . Ed
Moory Wholesale Radio Co.• Box 506.
Dewitt A R 72042. Tel. 501-946-2820.

F O R SALE : HW 32 A mint co nd itio n.
S75 .no . Heathkit IM-1 7 VOM,
$12.00. Ma x Hollan d , W4MEA. Hiwas
see Oottege, Madisonville TN 37354.

WA NTED: Hammarlund Model !I X-50
with 160 mtrs . in good condition .
Peter Turbide K l VGR . 42 Washington
sr., Newburyport MA 01950.

WORLD RA DIO'S u sed gear h as trial
g u a r a n t e e -t e rm s ! 2 2e r -$ 129.95 :
66'er -$99 .95 : 99'er-$69 .95 ;
KWM2A-$749 .95 : 350 late-$289 .95 :
40{) & 4 2 0 V FO -$279 .95;
NC X3-S159 .9 5: Galaxy V-$229 .95 ;
HT4D-S49 .95: 75A l -S I49 .95 ; 2A
$ 159.95: R4-$299.95. F ree "Blue
Book" list fo r more. 3 415 W Broad 
way, Council Bluffs IA 5 1501.

CO LO R O RGAN KI T , three 200 watt
channels. $7.f> 0 . Cab inet, $8 .50, Power
sup plies , $2.75 to $8 .50 . Ceramic capa
citors, $ .10 . Dual flasher 10 0 0 watt,
$ 3.9 8 . Computer grade electrolytic
capacitors, $ .:!5. TV cheater cords,
$ .25 . Catalog . Murphy, 204 Ro slyn
Ave. , Carle Place NY 11 51 4 ,

FM REC EIV ER. Portab le, Heath kit ,
tunable. model GR -88 . T unes fro m
145 to 16 7 MHz . Ba tte ry-o pera ted .
Ex c. sensitivity and selectivity for
mon itoring lo cal repeater outputs. Like
new. $50. Ke n Sessions K6MVH,
RF D 2, Pe te rb oro ugh NH 0 34 58 .

STROBE LI GH T PARTS: F' la sh tube
(FT-151) 125 watt-seconds. matching
triggering co il. re flector. su gges ted
sch emat ics. $ 15 .05 ppd. CLAUDE'S
Surplus E lectronics. 6 21 18 t h Ave .•
Belmar NJ 07719 .

F M MO BI L E T RANSCE IVE R, 450
MHz, 2-channel trunk m o unt RCA rig
in perfect condition. F u lly duplexed
and o perating as a mobile telephone,
Incl ud es transmit crystals for 442.12
and 4 42.05 : receive crysta ls fo r 448 .82
and 448 .85. Crystals are from Sentry
and al l en closed in ovens. Complete
less control head and cables: S InO . Will
throw in two 4 dB Com Prod mobile
gain antennas. Ken Sessions K6MV H,
RJo'D 2. Peterborough NH 03458 .

information . write DIGITONE. Box
1 16 ·5 . Portsmouth OH 45662 .

FOR SALE : Heath SB200 linear
w /manual . Only 10 hours u se . Excel
len t condition. $HW .OO. WUICO. 130
Main St .• Marlborough NH 03455 .



EDITORIAL BY WA YNE GREEN

A Visit to Jordan
With nothing more to go on than a note in

Gus' OX bulletin to the effect that King Hussein
of Jordan had been heard on the bands fighting
off tremendous piles of QRM, I sent a cable to
him asking if he could use some help for a few
days to beat down the multitudes. With Radio
Today just being started and the tight U.S.
economy making its pinch felt all too clearly on
73, I wasn't really too enthusiastic about my
proposal.

On the other hand, the insurmountable prob
lems at 73 have continued without any real letup
for a long time, with me there or away, so
perhaps a few days off wouldn't be too serious.
And uppermost in my mind was the opportunity
to possibly make a good friend for amateur radio,
one who could have a strong long-range impact
on the hobby. If amateur radio could be devel
oped in the Arab countries this would not only
benefit them tremendously by encouraging the
growth of engineers and technicians, but would
help amateur radio by giving it a few more votes
at the lTV conferences in the future.

Much to my surprise an answering cable
arrived from His Majesty asking me to come.
Within a few days 1 was off to Jordan and
whatever lay ahead. Where would the station be?
At an army base? Perhaps in the palace? Would I
be able to operate much? Would t get to do more
than just meet His Majesty? Those of you who
have been reading my editorials know that all
sorts of ingenious plans for solving the mid-East
crisis started coming to my mind.

When I checked in at the airport in Boston
they suggested that I hand carry all films with me
since all checked baggage is xrayed at London
before going on to the mid-East. This called for a
complete repacking of my bags in the black of
the parking lot, and I ended up by carrying on
two bulky bags full of cameras and film.

Lin didn't think I should go in my dungarees.
so I hope the IRS will agree that the business suit
I bought for the trip was a necessary business
expense. You don't need business suits very
much in New Hampshire.

The plane left Boston in the evening and
arrived in London the next morning. As usual on
these trips I managed zero sleep. They had some
fool movie that I had seen so I saved the $3 for
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the earphones, but still couldn't keep my eyes off
it.

After a couple of hours wait at London in the
passenger lounge I was off again to Beirut. I'd
written Bob ODSBZ there, hoping he would have
time for dinner between my planes. Late that
afternoon I arrived at Beirut, but no Bob. I found
out later that he was out of the country on
business. I put away a great Arabian meal at the
airport restaurant and continued on to Amman
on a Royal Jordanian Airline plane.Tanding there
about 9:30, wide awake on my second wind,
beyond being tired.

There was a big commotion outside of the
plane, with newsreel photographers and all ...
the man beside me said, "Look out there and see
our King." Sure enough! I could end that there,
leaving you with the notion that he had come to
see me, but actually he was greeting his sister. I
was met by a man from the palace who expedited
my passport and bags through, told the King that
I had arrived, and drove me in a beautiful
Mercedes to the Jordan Intercontinental Hotel
where I was to be the guest of His Majesty!

I slept.
The Hotel Jordan, as it is called, is an

American style hotel ... showers, wall-to-wall
carpeting, the whole bit. It has a serviceable
coffee shop and a first rate restaurant on the
roof. The "maids" are men, but they know all
the ropes such as opening your door at 6 a.m. to
see if the room is occupied. Just like America.
They try the door again at 7 to make sure they
were right at 6.

The next morning a phone call explained that
a Mrs. Salti would be picking me up shortly. Mrs.
Salti turned out to be the private secretary to His
Majesty and a very nice looking English girl. She
explained that there was some sort of big do on
shortly if I would like to come ... I grabbed my
camera case and we were Mercedes'd to the
gigantic sports arena ... jammed with people. We
sat up in the grandstand, not far from the King's
box and awaited developments.

The "do" consisted of a couple hours of
speeches, His Majesty presenting flags to anum
bet of artillery groups, inspection, parades, and
some really beautiful precision marching by both
military and bagpipe bands. There were some-
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International BAX-1 Broadband Amplifier
is a general purpose unit which may be used
as a tuned or untuned ampl if ier in AF and
audio application. For example: when used
as untuned RF pre-amplif ier connect between
antenna and recei ver antenna posts. Ideal for
SWL, Experi menter or Amateur applications.
Easy to bui ld . Complete Kit... $3.75
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1. Pow.r ................................•...9 10 15 volts dc @ 10 ma
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SII' inch••_ _. 1YJ " II: 1YJ ~ II: 1"
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Write for complete catalog.
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what over 15,000 people in the stands for the big
show.

Mrs. Salti delivered me back to the hotel and
promised to pick me up later to meet His
Majesty. She surprised me by arriving in her little
Renault instead of a Mercedes and we were off to
see the King.

We drove for some ten miles or more out of
town, stopping at several checkpoints and gates
along the way, ending at a beautifu l two-story
modern home atop a hill with a little vertical
antenna on top. We were met at th e door by His
Majesty and shown into the study where he has
his ham station. He has a Drake R4B. T4XB , L4.
and MN2000 tuner. A nice setup.

During the next two week s I operated the
sta tion using the call Jy 1 on a daily basis, usually
operating from about 3 p.m. until 8 or 9 p.m. Since
the sta tion was installed in the King's home
(palace) I appreciated that he and his family were
not too anxious to have me sitting there around
the clock. We did arrange for one all-night session
in order to make JYl available to the eastern
U.S. stations who missed the 1300 GMT open
mgs.

I had the opportunity to talk with His
Majesty on many occasions, some times for an
hour or so. I found him to be interesting, well
informed , warm, friendly, and reasonable in
every way. I in no way found an emotional and
intransigent Arab leader. He is modest, rather
shy. and gracious almost to a fault . The list of
problems he has to face would fill a book a
lack of resources shortage of water lack
of power facilities extremist groups galore ...
little industrial capaci ty ... undeveloped agricul
ture . .. recent loss of a large part of his people
and the most productive and advanced territory
(Palestine) ... a loss of brainpower to more
developed countries . . . a loss of money from the
wealthy to safer banks in Switzerland...

Bleak as the picture might seem to be - and I
should hasten to say that His Majesty offered no
complaint, only optimism - the list above is one
J gleaned from talking with others. He has
accomplished miracles already , considering what
he has to work with. The State Department paper
on Jordan is most enthusiastic about the rapid
strides that Jordan has made in the last few years
since King Hussein came to power at 17 years of
age in 1953.

One evening I was invited to dinner by His
Majesty. Along about 10 I joined the family in
the living room watching television . The children
were off to bed mu ch earlier (twin girls, two
years old, and two boys about five and six). With
His Majesty was his English wife and her parents.
his sister and her husband, etc. Dinner was served
and we went to the dining room. There was an
oval glass-topped table about 12 ft long, just
loaded with dishes of food in the center. We sat
down and helped ourselves family-style to roast
lamb, hamburger patties on rice, salad. cheese

12

omelette, ad infinitum. For de ssert , sweet fresh
strawberries and whipped cream.

After dinner we all got in the cars and were
off to the downtown palace for a movie in the
King's private movie theater. The feature this
night was billed as a comedy, but it was " If," and
the imagination has to be stretched a lot to call
that grim exercise a comedy. Mrs. Salti dropped
me a t the hotel at 2 a.m.

Well, so much for the royal life ... now, what
about the ham radio end of th ings? I did manage
to get quite a few stations contacted , even with
the time restrictions. I doubt if there are any
sta tions in Europe with any serious interest in
DX that have not contac ted lYI . For that
matter, there really should not be many sta tions
around the world that missed working lYl , if
they set -their minds to it.

For the most par t I found eve ryone most
cooperative and helpful on the air. There were
exceptions, of course, but they were except ions.
One of the biggest problems in this area is the
wonderful propagation just about around the
clock into Italy . .. or should I say from Italy
into Jordan? Couple this with the absolute fact
that somewhat over 90% of the Italian operators
do not understand one single word of English and
have no intention whatever of not making a
contact exactly when they want to , no matter
who else is involved or what they want. I am
afraid that I am guilty of taking advantage of this
once or twice, being quite insulting because I
knew darned well that the offending sta tion
would not understand. For instance, only once
during the entire two weeks at lYl was I able to
get through to my home sta tion and actually hear
them. All through this contact II VEL continued
to call almost continuously, ignoring the most
pitiful pleas to wait. You might think that the
best answer to this is to just sigh and go ahead
and let him make his contact. This is probably so,
but it is discouraging to know absolutely cer
tainly that this chap is going to have a very long
name which he will spell phonetically twice for
you, followed by an even longer city name which
he will also spell twice phonetically. Then he will
demand to know my name and where to send the
QSL card and will not be placated in any way
until he gets this information spelled out phoneti
cally twice. Since I had to go through this routine
well over a hundred times I am absolutely cer tain
that one of the ~orst enemies of our hobby yet
to turn up has been licensing Italians and giving
them a card with their contacts all spelled out for
them. All they have to do is read from the card
to make contacts and there is no need whatever
to understand any English.

There are other devils to slay. While I found
most of the USSR amateurs quite polite and
cooperative, I must say that the bulk of the really
rotten signals also carne from their direction.
They have a virtual monopoly on bad signals.

Most of the time I was quite successful in
using the transceive system of opera ting. About

(continued on page 140)
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HR-"Standard" Antenna Package
Tr istao Cl ·454 crank-up tower
w/mast-
CDR TR-44 rotator !;" )
100 ft. RG-58A jU Coax
100 ft. Control cable
Complete with one of th e following
antennas:
Hy-Gain DBI0·15A _$555.00
Hy·Gain Hy-Quad . .. _$565.00
Hy-Gain 204BA _ _.. _.$590.00
Hy-Gain TH3MK3 __.. _$590.00
Hy-Gain TH6DXX $615.00
" Free-standing base, add $10.00
l)¢ Ham -M rotator, RG-8/U Coax,
add $50.00

HR-"Magna" Antenna Package

MA-490 " Magna-Mast "
MARB-40 Rotor base
CDR Ham-M Rotator
100 ft . RG-B jU Coax
100 ft. Control cable

Comple te w ith one of th e follow ing
antennas :
Hy-Gain TH3MK3 _. . _. $735.00
Hy·Gain 204A . _.... __.. _$735.00
Hy·Gain TH6DXX _. . __... $760.00
The Magna Mast is ideal for stacked
arrays. Write for a Quotation on the
antenna of your choice.
Fre ight prepa id to your door in the
Conti nental U.S.A. west of the Rock ies.
For shipment east of the Rockies add
$10.00. Substitu tions may be mad e ...
w ri te for prices.

HR-"Mini" Antenna Package
Tristao MM-35 "M i n i- Mast"~

tubular tower - crank-up
CDR AR-22R Rotatur " *
100 ft. RG·58Aj U Coax
100 ft. 4 Condo rotor cable
Complete wi th one of th e fo llowing
antennas:
Hy-Gain TH2MK3 $240.00
Hy·Gain TH3JR $240.00
Hy-Gain Hy-Quad $255.00
Hy-Gain 2038A . _ _. $270.00
Hy-Gain TH3MK3 $280.00
* M B· I O free st a nd i ng base, add
$36.95
· ¢T R· 4 4 Rotator and ca b le, add
$35.00

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477-6701

931 N. Euclid, Anlheim, Calif. 92801 714/772·9200
Butler, Missouri 64730 816/679·3127

"World's Largest Distributor of Amateur Radio Equipment"

for three years Henry Radio has been
providing a beam antenna-tower
program for amateurs who wanted
an efficient, but economical package.
A package pre-engineered, pre
matched and pre-packaged to his re
quirements and pocketbook. Thou
sands have benefited from this offer
in the past. And now Henry Radio has
researched the field and up-dated
the program ... including the unique
new tubular design Mini Mast for less
expensive installations and the great
new Magna Mast for the more deluxe
installations. Now you can get the
latest components at the same great

•savings.

EASY FINANCING • 10% DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial , 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.

TED HENRY (W6UOU) BOB HENRY (W0ARA) WALT HENRY (W6ZN)
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I 've been dying to talk about New England, and
now that the boss is gone, th ere's no one to

stop me. Wayne got an invitation to spend a few
days with Jordan's King Hussein, and like a
lightning nash he was gone . Now if I can get this
editorial into prin t before he gets back, I'm home
free.

The reason I wan ted to talk about New
England is because I am an impressed Californ ian.
I was born in California and I lived there all my
life. Like most other ou t-of-sta ters, J had hea rd a
lot about New England , but nothing that would
warran t making me wan t to go there for any
length of time. But now I'm here and I'm hooked
on the place. (Imagine - four di fferent seasons
every year!)

Now, I'm a ham and this is a ham magazine,
so I d on't suppose I'll be read ily fo rgiven if I
deviate from the track for any elaborate tra
velogs. But I feel like Wayne mu st have when he
got his International Crystal Co. microwave
oven - it 's so grea t I have to talk about it.
There 's a who le new realness to American history
when you live in New England . It 's so easy to get
all the beh ind-the-scenes facts .

Take Paul Revere, for instance. Now, it could
be that California schools are a trifle unin formed
when it co mes to histor ical even ts that took place
before the state was even a terri tory. And I migh t
be basing my judgment on Longfellow's mis
leading " Midn igh t Ride" epic. But since I came
to New England I have learned that old Paul was
only one of several who spread the word abou t
those consarned Redcoats. And he failed his main
objective - to ge t word to the citizens o f
Concord that the King's "Regulars" were high
tailing it from Boston to confiscate or destroy
supplies th at the Provi ncials had stored in and
around Concord.

Paul took off from Boston all right. He spli t
as soon as he and his companio n learned how the
Regular s would be traveling. Just a jump and a
half ahead of General Gage's troups, Revere and
his companion, Dawes, went riding toward
Concord. They stopped in Lexington with a
message for upstarts Hancock and Adams ( the
Hoffman s and Seales of the day). Part o f the
British troops' assignme n t, they said, was to
arrest these rebel leaders. So when John Hancock
and Adams were safely salted away, a Dr. Sam
Prescott sugges ted they head on up to Concord
to warn the un suspecting colonists who were
storing arms.
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Concord wasn't too far away, so the three of
them - Dawes, Revere, and Prescott - set out.
At abou t the halfway poin t, they were met by a
British patrol. Dawes fled back toward Lexing
ton. Revere was captured . But the real hero , Dr.
Prescott, was the on ly one of th e three who mad e
it to Concord, and he passed the word.

A few hours later, when the troops did march
into Concord, the y met the first resistance of the
war. And at the outskirts of Concord th at same
day, the famous shot, described by Emerson as
being "heard round the world" rang ou t, and
several soldiers - on both sides - fell dead at the
old north bridge. Not 200 yards away , from his
bedroom, William Emerson, the fa ther of Ralph
Waldo , wa tched the en tire incide nt, a fact which
doubtless helped to inspire the younger Emerson
when he phrased those immo rtal words abou t
this initial action.

Is that the way you learned it in school? Well,
it wasn' t the way I learned it either, but that's
the way it really happened.

Someday, when I really feel brave, I'd like to
tell you abou t my experiences in homebrewing
maple syrup: what happens when you confuse
the sap from a diseased elm wi th the good stuff
from a sugar maple, and the curious effec ts on
wallpaper when the kitchen stove is used for th e
boildown process. Later, though - I've taken
enough chances for one issue.

A Word to Authors
A very large percentage of you read ers are

part-time authors. Some times you write ar ticles
for 73 ; some times for Ham Radio ; and some times
for CQ. Rumblings have been finding their way
recently from more and more of you fellows that
payment for your services is not always easy to
come by. One of our top au thors even offered to
write an expose for us on the pay-avoidance
policies of one of the other ham journals,

Specifically , the comp laint seems to be that
when an author submits a manuscript to one o f
the journals, an acceptance or rejectio n is
received within a reasonable period - several
weeks to two months. But when the article is
accepted, the authors tell us, there is an inord i
nate ly long period of waiting before the publisher
makes ou t a check.

As a parenthetical " aside," it is perhaps time
for me to interject a word or two about 73's
policy with respect to manuscripts: When articles
come into my office, I evalua te them as fast as I
can, usually within a few days. I place th e rejects
in a special baske t fo r return to the authors. The
accepted articles are graded fo r amount of ed iting
required , interest value of material, eye appeal of
photos, etc., and a dollar value is assigned . The
article is placed in a folder and given to the
bookkeeper for payment. Nobody in the pro
duction department can touch that article until it
has been paid for and returned to me, the edi to r.
There is p rac tically no way for an ar ticle to snea k
into print without being paid for first. That's our
system and it was estab lished by Wayne because
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later, there's Magic Ears, wondering what th e
holdup is.

Two nights down and on the o the r side of the
mansion from The Garret . an interesting but
quiet discussion will develop. At about the high
point, in will walk Magic Ears, comple tely
prepped on all facets of the d iscussion that have
taken place before his entry.

But the most fascinating aspect of Wayne's
phenomenal ability is when he 's operating the
station. He hears calls, locations, facts and
figures, names, and o ther vital sta tistics when I
would swear there's nothing bu t noise coming
from the speake r. The last time it happened , I sat
down beside him at the operating table with my
ear glued to the speaker; I was co nvinced he was
putting me on.

Right after he pu t o ut a short CQ he pressed
the transmit switc h and called UV3FD in
Moscow, seemingly returning a call. There were
severa l shor t ex changes, and each time I stra ined
my ear at the receiver trying to hear the drummer
Magic Ears was marching to. I watched him fill in
his log: 04 20Z, UV3PD, AI, Moscow. If I were
to tell you tha t I was skeptical I would be grossly
understating the facts.

But believe this or not - and I can still hard ly
believe it my self - some semblance of a signal
began to work its way up through the mire the re
on 14.205. And sudde nly, amid th e din and
garbage that characterizes 20 meters, there was
AI. He had been asked about his occupa tion and
was making his re treat after "an enjoyab le
discussion." Calling Wayne by name, he then
signed off, giving both h is call letters and
wayne's.

I don't know how he does it. But don 't feel
bad if you enter a con test and get beat out by
Magic Ears. That's the breaks - some of us have
it , some do n't. . . . K6MVH .

" No t Yiddish , you lid! British!! Bravo,
Romeo, lndta.c ."

of some bad experiences he had with a former
employer who let a number of authors down.
Wayne has religiously upheld his emphatic resolu
tion that it won't happen at 73.

All thi s notwithstanding, there are increasing
numbers o f reports that authors are being short
changed by some of the publications within the
ama teur fraternity. Perh aps some of the autho rs
are afraid to say anything for fear of being
blackballed . But it is the journals who should do
the fearing ~ suppose all top authors blackballed
one ham publica tion; who then would bother to
read that jour nal?

Maybe 73 can help. You read ers who are
part-t ime authors let me know the problems
you've had trying to collec t money for yo ur
material after it has been published. I will

. compile a record of your experiences for publica
tion in 73. If yo u'd rather your name not be
mentioned, you can just tell us th e essen tials
along with a request for anonymity, and we 'll
have the facts that , once published, will help
future au thors.

To be quite frank , I am not totally naive in
this issue. Before I came to 73 I submitted
articles to othe r publications from time to time.
In one insta nce I had to wait for five months
after an article was in print before I got paid for
it, and even then I was only paid after writing
several unfriendly letters to the publisher. I
suspec t that prospective authors will begin to get
better treatment if the guilt y publisher reads this
editorial and realizes that he' ll be getting so me
undesi rab le publicity.

Be fair when you write and tell us you r
experiences. If you've con tribu ted articles to the
o the r journals and have received immediate pay
ment, we'd like to know abou t that, too. There's
no point in printing only th e bad if there's even a
gra in of good in there so mewhere.

Magic Ears
People sometimes get curious expressions

when I refer to Wayne Green as "Magic Ears."
But l have good reason ; old Magic Ears hears
every thing. His office is on the third floor , in
what we laug hingly (and reali stically) refer to as
The Garret. Now, The Garret is a long way from
j ust about everywhere; even those CB walkie
talkies barely hack it from Wayne's offic e to
mine. Boistrous activity can be in full blossom in
The Garret whi le the rest of the place is as placid
as a churchya rd at dawn . All kinds of things
happen up th ere; radios go in and radios come
out - desks arc moved h ither and thithe r - test
eq uipment gets stacked up one day and vanishes
the next - bookshelves come and go. But there's
never so mu ch as a stir as far as the rest of the
inhabitants of 73 can hear.

It seems only logical that if what happens in
The Garret can't be heard downstairs, the con
verse mu st also be true. And maybe it would be
tru e except for tha t special ability of old Magic
Ears. Three floors down and a hu ndred yards
away a printing press will stop running. Seconds
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I f the att itude of some amateurs is to be
credited with any validity , there would

seem to be a grossly misunderstood pro
vision of the regulations, or at least of the
FCC interpretations and administration o f
those regulations. ( refer to the rules
governing third party traffic.

There are cases in which it would be
normally assumed that violation notices
would inevitably ensue . But there are other
instances which pose some doubt. There is
an area of ambiguity in the minds of many,
although the ru les
ar e spelled out
with clarity. I find
the following pas
sage in the ARRL
Li ce nse Manual,
page 65 in my is
sue : "Amateurs
may handle, in
emergencies, traffic
relating directly to
safety of life or
property."

In a recent in
stance during the
passage of priority
emergency medical
traffic, some over
zealous, Self-ap
pointed vigilantes
were heard to
make snide com
ments, causing un
warranted interfer
ence, and ma king pests of themselves. A
physician-ham, WA2RAU, was attempting
with difficulty to ascertain the exact par
ticulars of a life and death case in an
African locality, in order to determine the
proper drug shipment to the patient's
doctor . The traffic was finally passed, but
it took four times as long as it would have
taken if it had not been for the inter
ference from persons who took it upon
themselves to intrude. It could be that in
their determination to horn in, they them
selves might run afoul of a few regulations
and run the risk of violation notices. And
in this particular instance this would have
been poetic justice, in my view .

18

In order to clarify this situation con
cerning the rules for third party emergency
traffic, the FCC District of Columbia
Bureau was called. A man named Mr. Sam
Ferraro gave the caller permission to quote
him directly . This is what Mr. Ferraro said:

"Under any circumstances, emergency,
that is, life and death traffi c, is permissible
by the FCC with any country."

He stated further that the Commission will
not prosecute any ham for handling any
emergency traffic wit h any country . In

other words, not
only is such traffic
pe rmissible, but
the FCC policy is
that it does not
wish to discourage
it by implying any
threat of prosecu
t ion or other pun
ishment.

Unfort u nately,
there are some who
insist upon compli
cating the simplest
matters . Certain
net control sta
tions, in sp ite of
Mr. Ferraro's assur
ance, have stated
that they would
stilI insist upon
written permission
f or each such emer
gen cy. This rigid

approach, sadly, does not fit in with the
nature of emergencies! While an operator is
chasing around in order to satisfy these
requirements, cutting all t he red tape
strung by these petty, picayune martinets
with their own homebrew regulat ions, a
seriously ill human being, waiting for a
life-saving drug, might be expiring in his
fina l agony!

Let's get it straight, once and for all . If
there is a medical emergency, and if an
amateur decides on the basis of the infor
mation that it is indeed a matter of life and
death , therefore serious enough to fall
within the limits of the regulat ions, don't
let's all jump in 1O advise him of the third
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DX has no t provided us with too many
exciting events in recent months. True, we
have had a new country, Market Reef,
OIl) MR, a rather surprising one which
carne out of the blue. AC3PT was activated

pa rty ru les.. .he knows them as well as we
do . And he is mature enough to determine
for himself the consequences of his own
actions, without remi nders fro m the rest of
us. All we succeed in accompl ishing with
our unsolicited advice is to cause confusion
and interference.

If the stations require relaying, trans
lation , or other assistance, they will request
it. But the re is nothing worse than the
bedlam caused by a mob, all ta lking at
once, making nuisances of themselves,
when a life may be hanging in the balance.

And while on this subject, I would like
to toss a few orc hids to those intrepid
doctors among us, who have been doing
this mercy work , to the everlasting credit
of ham radio. The aforementioned
WA 2R AU, Sam Rosen, has been involved
in so many such jobs that it would- be
impossible to calculate the numbers of lives
which have been affected. Of my own
knowledge I can recall a few of these. Doc
sent over $300 ,000 worth of drugs to a
certain country . The certificate which was
issued to him by this grateful nation states
that the drugs were responsible for the
saving of 38,000 lives. He spent 72 hours
run nin g co ntinuously, working pat ches
during the Alaskan earthquake a few years
ago. He has pestered the large pharma
ceutical houses, promoting these shipmen ts
of drugs, and arranging fo r the airli fts by
which to transport them. The drug com
panies may regard him as a pest, but he
always succeeds in getting them to send the
drugs. And for that, he 's more than willing
to be called any name they can think of.

I've selected Sam at random. I can
assure you that there are dozens of these
dedicated men, fulfilling one of the finest
functions a ham can possibly find . In my
opinion, for what it's worth, I regard such
drug shipments to be at least as valuable as
the Peace Corps, in terms of enhancing the
image of the United States of America .

• • •

for a shor t while by Dr. Fred Lieberman, a
music professor from Bro wn University,
who was in Sikkim to tape the songs of the
hill people . That station is owned and
operate d by the Maharaja , P.T. Namgyal.
He does not get on the air very frequently,
and when he does, he becomes confused by
pileups, and leaves as soon as the confusion
begins.

There is current activit y at Qatar , with a
fine operation, MP4QBK , on both phone
and CW o n 15 and 20, with special
perrrussron from the Sultan . ZS2M I,
Marion Island , has been co ming through
with booming signals. And W9FI U/KS4 has
been 5/9 fro m Serrana Bank.

There are a few items due to corne up
this year which will make it a memo rable
one fo r the DX fancy .

One of the mo st exciting was Wayne
Green's o peration from IV I. This was o ne
of the most intriguing prospects in a good
long time , since IV is o ne of the most
wanted prefixes on everybody's list. The
IY episode, however, is Wayne's own story ,
and he's included it this month under
" Never Say Die. "

We hear all sorts of rumo rs concerning a
French opera tor, testing o n F0 8, Clipper
ton Island . It is said tha t the chap is there
on so me sort 'o f installation in con nection
with a satellite tracking station. It is
fur the r rumored that a regular amateur
opera tion will be ac tivated. This is ano ther
of the most wanted ones.

The projected Sprat ley expedition,
which was due to begin shortly, has had to
be tabled , due to a leaky schooner hull.
l ens has slowly been ma king his way
toward Hong Kong for the repairs, and
then he is supposed to resume the trip.
This one will take about two years, accord
ing to the best in formation , and should
afford us a numb er of in teresting possibili
ties.

Our old pa l Gus is planning another
DXpedition for the Spring, also. Let 's hope
that all the details are ironed o ut o n this,
and tha t Gus will be successful with all the
preparations. It's just what is needed. to
give DX a shot of ad renalin and put some
life back into the game . We've had some

(con tinu ed on page 143)
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T he two majo r problems are: const ruc
tion difficulties which stem from the
unorthodox (to the average antenna
builder ) fab rication of the DDRR. and the
ex tremely high vo ltage which develops at
the termination of the fe d ring. The fo rmer
t end s t o discourage experi me n ta tio n
beca use of the difficulty of bending tu bing
with reasona ble accuracy and in arriving at
a configuration with the me chanical stab il
it y that the sensitive nature of this antenna
demands. The latter challenges the average
junkbox to produce a tuning ca paci tor
which will withstand the voltage and not

S ince t he DDRR (Direc tiona l Discon 
tinuit y Ring Rad iator) was first

announced by its in vent or, J . M. Boyer ;
and the article by Clifford E. Hicks
appeared in trod ucing this new antenna to
the ham fraternity , ve ry little serious work
has been d on e in this area . Yet this
ligh t weight , compact antenna has ma ny
features which reco mmend it fo r use by
hams. I, for one , have fo und it a mo st
interesting -ant enna to work with . In spite
of its many advan tages t he DOR R has
so me drawbacks which might d isco urage
the o the rwise in terested ama te ur.

---
w. E . English W6WYQ
1841 Pinecove Drive
San Luis Obispo CA 93401
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exceed the d imen sions of the ante nna
itse lf. Indeed , it is diffi cu lt to locate a
suitable capacitor for this service among
the standard units avai lab le fro m the
m anufa c tu rer s. Anothe r discouraging
factor is the fairly large ground plane
employed , wh ich makes the antenna diffi 
cult to mo unt an d gives it the appearance
of a hovering flying saucer.

Afte r working with an tennas of this
nature since 1965, I have evo lved a design
which overco mes, or at least minimizes,
these problems. This design is such that
any amateur, reasonably proficien t with
common hand tools, should be able to
construct a DDRR antenna which will not
on ly work well, but which is also easy to
mount and easily equivalent to a quarter
wave vertica l in pe rformance.

For those who may not be familiar with
this extremely interesting radiator, a brief
des cription is in order. Essentially the
DDRR consists of a quarter-wave lengt h
element bent to form a ring, open for a
small percentage of its circumference,
mo unt ed , horizontally . a few inches above
a ground plane surface . The feed line is
connected between one end of the circular
element and the ground plan e. It is usually
tuned at the end farthest from the feed
point by means of a low-capacitance vari 
able condenser bet ween the ring and the
ground plane . (See Fig. I. )

TUNING COIiOE NSER
IN WEATI'lERPRQOF 80X

•

T ab le I. D im ens io ns fo r anten nas fOT o t her
ba nds.

10 15 20 40
Ground Plane Diameter GPO 36" 50" 78" 135"
Feed Poi nt FP ,.. 1.5" ,.. ,..
G., G '" 2.5" ,.. ,..
Capacitor C 15 pf 15 pf 35 pf 70 pf
Spacing S ,.. 4·3/4" ,.. ""T...bing Diameter TO 3/4" 3/4" ,.. 1·1/4·'
Rildi~1 Diameter RO 3/8" 3/8" 3/4" 1·1/4"
Ring Radius RR 28" 40" 54" 108·'

NR ... ... 12·1 6 12·1 6

r- =====-''''====11I" "
~

eo

'==4,,{== = =#== =="!F=='~

is sharp enough in tuning to be considered
an additiona l tuned circuit in the com
munications loo p. If the fed end of the
discontinuous loop is grounde d to the
ground plane surface, the antenna can be
shunt fed with coaxial cable (I used son
RG-8/ U and easily achieved an swr of
1.1 : I ). T he physical size of the antenna is
one of its most significant advantages.
Since the ring is only .078 wavelength in
diameter an d the ground plane but 25%
greater than that, with overall height for
any frequency a ma tte r of inches, it is easy
to sec tha t the DDRR is an amazingly
compact antenna. The 10 meter antenna
has a maximu m diameter of 36 in . and an
ove rall height of 4 in . The 2 meter version
is almost pocket-size, 8 to l O in . in
diameter and 2 in. high .

T he following const ruction details per
tain to the 10 meter version of the DDR R.
Tabular data in Tab le I provide di mensions

'"

GROUND
PLANE

INSUL ATOR- SPACE R ( AI

= r;':/=
DRI II EN ELE 'olENT
I'IING 0..\ IS

o OT8 ~ ~::;;;?~

NR oNUM 8ER OF RA DIALS

Fig. 1. Basic DDRR. Fig. 2. Dimension key for DDRR.

In contrast to its appearance, this
an tenna, like a Y4-wave length vertical,
develops a vertically polarized rad iation
signal. It is also interesti ng to note tha t this
an te nna displays except ionally high Q and

for antennas for other band s. General
construction details are suitable for all
frequencies with sizes of assemb ly hard
ware being mod ified accordi ngly. Sign ifi-
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Table I I. Parts list .
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Assembling the Ground Plan e
Join the ends of one o f the rings using

the co upler ( Reyno lds 7840). Be sure to
allow for "makeup" for insert ing th is part.
To do this. the tot al circu mference of the
ring sho uld be cut ~ in . shorte r than
required ,

Measuring around the outermost perim
ete r of the asse mbled ri ng. divide th e entire
ring into 8 eq ual parts . This spacing,
measured around the perime te r, is approxi
mately I I ~ in . Mark each d ivision on the
cen terline of the tubing with ' a center
punch . Drill completely through the tubing
from the center punch mark toward the
cente r of the ring wit h a 7/16 in . drill.
These drilled holes a rc for the rad ials.

Cut the 3/8 in. rod (Reynolds 1806),
int o 36 in . lengths. Bend each lengt h of the
cente r to an angle of 45° . Drill a 1/8 in .
hole in each leg of the vee 6 in . from the
en ds .

Fo rming the Rings
In my experience , the most diffi cu lt

o pera tion is bending the tubing to form a
28 in . diameter circle. In the pilo t model
the tubing was bent by hand (with a lit tle
assistan ce from the foot) and sa tisfac tory
results were ach ieved ; however, a more
esthet ic appearance will result if a jig is
used. A 26 or 27 in . b icycle wheel with the
tire removed is sati sfactory for this pur
pose. There is sufficie nt spring-back in the
tubing to allow for the slight differen ce in
diame ter. With th e wheel locked so that it
will not rota te, posit ion one end of the
tubing in the groove of the rim and secure
it. This can be done with a C-clamp, a vice,
or sim ply by wrapping a few turns of wire
around the rim and tubing. The free end of
the tubing may be pulled around with even
pressure until the co mplete circle is
formed . If you do not achieve a perfect
circle. no serious elec trica l problems will
result : moreover. minor deviations can be
corre cted by tighten ing the radials later.
The principal o bjec t ive is to make two
rings as close to circular and as sim ilar as
possible, with a center-to-cente r diameter
of ~ 8 in. When this task is co mplete d , yo ur
DDRR is prac tically finished because the
remaining co nst ruc tion is very simple.

o
1

o
12
12
o
1
1
5

1 See Table I
10 0
100
I 0 0

1
1

600
6 FOI" Insulators

See Table I
1 0
1 1

1
1
1
1

Quantity Required for
10 15 20 40

2 3 11 11
0 0 5 0
0 0 0 7
2 2 0 0
1 1 12 12

0 0 1 0

0 0 0 1

1 1 0 0
0 0 I 0
0 0 0 1
1 3 0 0
0 0 4 0
0 0 0 7
I 1 1 1

4 4 0 0
1 1 1 I
3 0 0 0

7825

7826

7832
7833
7834
7840
784 1
7842
1821

Part No.
422z*
4242
4262
1806
7824

T·308
47C·0352

Reynolds

Reynolds

SOUfCl

Reynolds
Reynolds
Reynolds
Reynolds
Reynolds

Rey nolds
Reynolds
Reynolds
Reynolds
Reyno lds
Reyno lds
Reyno lds

"'"3/4" A I Tubing
, .. AI Tubing
1·1/4" Al Tubing

318"A1 Rod
3/4" T·Butt

. Connector
1" r -ace
Connector

1·1 /4" r .ecn
Connector
3/4" goo Elbow

1" goo Elbow
1·114" 90° Elbow

3/4" Splicer
I " Spl icer
1·1/4" Splicer
h1 /4 A-1 8ar

3/8" x 2"
Eye Bolt

1/4 ·20 Bolt 3" (Use 4" for 20& 40l
3/4 x 2-1n H . H. Smith 2649

Ceramic Insu lator
114-20 Saews 1"
118 )( 3/4 WWler 1/4 " hole

3/4" U Bolt Tu rnbuckles Inc .
coax Receptacle All ied

SO·239
VariableCap(}.15pf Cardwell ET·JO.AO
Fixture Box Universa l 56111 '
Fixture Box Cover Universal 54·C·l
1·318 x 1·7/B x 5·118 LomaProducts 401 J

liD ) Plastic Box
Pipe Flange 1 1 0
6"Turn Buckle 0 0 12
1/4·20 Threaded Rod (6 " Lengthl 0 0 12
1" U Bolt 0 0 1
1·1/4"' U Bo lt 0 0 0
Tun ing Capacitor [See Tex1l 1
Insulators (See 'rexu 5
Misc. Hardware - Lockwashers, washers, cotter pins, pipe clamps,

etc. (See Text!

I This is an electrical light fixture box known in the trade as a
"Pancake Bo)("-other numbers are Bowen 410 , Appleton 4 ·CL,
Raco 293.

2This is a Butter Dish, the Lorna ctass« Flair, manufac tu red by
Lama Product s, Fort Wort h, Texas, available in departme nt stores,
hardware stores, etc.

3The larger DORR antennas require greater spacing between
elements. We found it best to make imulators for the larger units
from plastic stock. The 5e'Iection of mese items is left to the
ingenuity of the builder .

• Standard In inch EMT (Thin wall Conduit) can ba substituted
wherever Reynolds 4222 is specified. The Reynolds fitt ings can be
filed to adapt them to the slightly sma ller inside diameter. The
prototype antenna seen in many of the photographs was midI!
with EMT. If you wish to make this substitu tion. you can wve
1T1OMV, but there will be about a 30% increase in weight.

cant variations, when they occur, su ch as
with radials for low frequ ency units. will
be described in detail.

Constructing the 10m DDRR
The solution to the construction diffi

cult ies mentioned earlier stems from use of
standa rd hardware items co mmo nly avail
able in hardware stores throughout the
country. If all of the recommended materi
als are procured before construc tio n
begins, assembling the DDRR should be
little more difficult than assembling a kit
ante nna fro m the co mmercia l supp lier.
(See Part s List , Table 2.)



Thread a 3/8 x 2 in. eyebolt onto each
of the four vel'S and let it ha ng a t th e
mid-point.

Mark the fix ture hox (Universa l 5( 1 1 1)
around its perimeter at t he mid-poi n t
between top and bottom. Mark the 90°
points around this line with a center punch
and drill each point with a 5/16 in . dr ill.
Ma ke sure that the cyebolt s remain on the
inside o f the usscm hl y . Push the vces o u t
far enough to leave about a () ill . diame ter
at the center with all of the vel'S installed.
You may find it difficult to get radials
started in the holes. hut they will go and fit
easily when in the final position.

With the ring and rad ials resting all a
fla t surface. place t he fixture box in th e
cen ter. PJSS the threaded e nd o f the eye
bolts through the holes drilled in the sides

of the fixture box and run a nut onto each
of the eyebolts until one or two threads are
visible past the nu ts.

The prototype DDRR, a view from the bottom
showing details of the hub, mounting flange, feed
connection. and tuning condenser.

Slip a wa sher over each rod tip and push
it past the drilled hole toward the ring and
install'll IX x 3/4 in . cotter pin in each
ho le . As t he wor k p rogresses it may be
necessary to loosen the n uts at t he hub
slightly in order to fit the cotter pins and
washers.

24

Once all colter pins and washers a rc
installed, t ighten the n uts a t the hu b unt il
all rad ials have equa l te nsion and the circle
is not d istor ted . As a check. the visible
port ion of t he threads inside the hub
should be nearly equal for 'III four eye
bolts.

If the outer dimensions are critical for
your insta lla t io n , measure 18 in. from t he
cen te r of the hu h a long the ra dia ls and c u t
off the excess leng th. If o uter di me nsion s
arc not critical. just make sure that all
radials arc of equal length. The minimum is
18 in. from center. Any greater length.
wi t hin reason. wi ll provide a Sligh t
improvement in opera t ion.

T urn the asse mb ly over and install th e
pipe flange on the bottom of the fi xt ure
box with two J4 in. bolts and nuts. You
\v-ill find that two holes in the fi xt ure box
a lign a lmost exactly with the two holes in
the pi pe fla nge whe n t he fla nge is centered
on t he box. Whe n these mount ing bolt s
have been securely tigh te ned. ins ta ll the
rover plate (Universa l 54-C· I ) on the top
of the box using the two 10-3 2 screws
which come with the box. This cover will
help to keep water fro m collect ing inside the
box and thereby red uce corros io n problems.
It al so add s a professional fi ni sh to t he job.

The ground pla ne for your antenna is
now complete. It should be rigid enough to
be supported on a pipe . threaded into the
pipe flange, without sagging.

Attaching the Driven Element

Place the second ring of ·X in . tub ing on
to p of the ground plane assembly and
make any last-minute adjustments neccs
sary to cause the two rings to coincide.

Wit h a t ubing cutter or a hacksaw. cut
the end of the tu b ing so t ha t a gap of 3- 1/8
in . is left in the u pper ring.

If you intend to use the base loading
feed system, omit installation of the 90°
elbow and its associated parts. Cut the gap
in the upper ring to 6 in . a nd proceed with
the insta lla ti o n o f insula tors. Yo u will have
to ins ta ll a fo urth insula to r an inch or so in
from t he gap on t he fe d end of the ring.

Install the 90° elbow (Reynolds 7832)
in one end of the tubing and position it so
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that it po int s downward to ward the gro und
plane ring. The el bow comes wit h an
expandable sp ring dip which is screwed
onto the end of the elbow. This attaching
system may be used . but it is prefe rable to
om it it an d attach t he elbow to t he ring by
drilling a ho le horizonta lly. through the

A view of the feedJine connector attached to the
prototype DDRR.

tubing and the elbow to take a 8·3 2 x I in.
screw. The lat ter system insures a good
electrical connection at th is junction an d is
a s tronger mechanical assem bly . less li kely
to fail after t he ant enna is erected . This
precaution was no t necessary on the closed
ground plane ring at the joiner. because the
tension of the rad ials serves to hold the
joi nt in so lid contact.

Cut a 2- 1/8 in. lengt h of tu bing fro m
the scrap left over from the ri ngs an d slip it

The home-made tun ing condenser mounted o n
the prototype DDR R .
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over the rema trung end of the 90° elbow.
Insert t he T-hutt connector (R eynolds
7824) in the opening at t he lower end of
t he short piece of tubing.

Position the upper ring over t he ground
pla ne ring so tha t the T-butt con nector on
the lo wer end of the elbow assembly is
midway between two of the radials. Make
sure that the joiner in the ground plane
ring is no t in a posit ion to interfere with
installation a t the t uni ng ca paci tor, T vbu t t

connector. coaxial connec tor bracke t, or
any of the insulators . (See Fig. I .) Drill a 1,4

in. ho le straight down through the ground
plane ring at the selected point. It is
impor tan t that this hole be as close to
vertica l as possib le. T he T'.but t con nec tor
may be used as a drilling guide.

Discard t he bolt supplied with the
Tvhut t con nec to r and replace it with the 3
in. \4 -20 bolt. This bo lt passes upward
thro ugh the ho le in the ground plane ring.
through the T-butt connector and the short
length of tu bing, and engages the threads in
t he 90 0 e lhow. Tighten t his bolt just
enough to ta ke all of t he slack out.

Carefu lly measure the distance between
t he centerline of the upper ring and the top
of t he lo wer ring close to the 90° elbow, to
insure a 3 in . di me nsion . If th is d imen sion
has no t been achieved , remove t he short
length of tubing and adjust its lengt h
accordingly. A good electrica l con nection
at this po int is crucial.

Install ing the Insulato rs
Mark a point directly opposite the

center of the gap on the upper ring an d
drill a \4 in. hole d irect ly dow nward for the
fi rst insulato r. Measure aro und t he circ um
ference of the upper ring, a distance of 24
in. each side of the hole for the first
insulator. At each of t hese t wo points drill
a Y.t in . hole di rec tly dow nward fo r two
more insula tors. Mark the correspondi ng
points on the ground plane ring and drill
each of these points with a ~ in . dril l.

Install the insula tors (Smith 2649:
All ied 47-C-4 357 ), bet ween the two rings
at the drilled points. T hese insulators are
21h in. in lengt h, and a 1/1 6 in. washer
must be insta lled at top and bottom of
each insulator to prov ide the 2-5 /8 in.
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loaded" feed system as
prototype D D RR.

Closeup of the
sembled on the

load ing feed system. you will no t need to
install a tuning conde nser at the to p end of
the ring. (See t he section on alte rna te feed
syst em. )

T he Cardwell ET-30-AD dual-sect io n
condense r was chosen as the best com
ponent fo r this application , because it has
the low minim um capaci tance required :
and, with t he t wo sect ions con nected in
series, it withstand s the high vo ltage
encountered.

In one end of the bo x ( lorna 40 I ) drill
a 7/16 in. hole on the centerline and 11 /1 6
in. fro m the inside bottom. Drill four holes
5/32 in. diamet er in the bottom of the bo x
to accept the mounting screws which come
with th e capacitor. These holes must be
sy mme trica l a bout t he ce nterline , in pairs
an d on 1-1 /8 in. centers. The first pai r
must be 13/1 6 in . from the end with large

. .-
Details of the D DRR built in accordance with
the instrucrions in the article. Note the m ethods
of attaching the radials, the feed connections and
the box containing the tuning condenser.

Since most antenna installations usi ng
the DDRR will involve manual tu ning, the
condense r has been oriented with the shaft
ex tending downward. T his position allows
easy access for portable, mobile , or emer
gency insta llations. Horizontal posi tion ing
may be used and is advisab le if motor
driven tuning is con te mp lated .

To mount the ET-30-AD in a vertical
position wit h a plastic box for protection.
proceed as fo llows:

r
J:
e •

•

Install t he coaxial fitt ing in t he bracket
and attach the bracke t to t he ground plane
ring about 4 in. from the junct ion of the
90° elbow an d the ground plane ri ng. (See
photo.') T he bracket should be on to p o f
the gro un d plane st raddling the ring and
passin g through t he ho les provided in the
bracket. When the bracket has been
cla mped in place , any excess of the
threaded ends of the If-bolt should be cut
off flush with t he top of the nu ts. If you
are planning to use the base-load ing feed
system, fo llo w th ese sa me instructions, but,
posit ion the bracket at about the mid-point
of the 6 in. gap.
Installing (he Tuning Condenser

There are a number of variables affec t
ing condense r installa t ion . These have been
discussed in the section on conde nser
considera t ions . If yo u do no t intend to usc
t he recommended part , it wo uld be advis
able to review t hat section before proceed
ing. If you are planning to use the base-

Fig. 3. Dimensio n details for feed line connector.

separat ion requi red. Fiber washe rs sold in
plumbing supply ho uses are ideal here .
Once aga in, a lockwasher und er th e heads
of the I in . Y4-20 screws will serve to keep
the mechanical struct ure so lid even wit h
vibra tion caused by wind.

The mechanica l construction of your
DDRR is now complete. The next opera tion
is to provide fo r feedline connect ion an d to
install th e load ing condenser.

Installing the Feedline Connector
Cut a lengt h o f the 1 in . by 3/16 in.

aluminum bar ( Reynolds 1821 ) 2-% m .
long. Drill two Y4 in . holes , Yz in. an d I Yz
in. fro m one end and on the ce nte rline. At
the opposi te end, dr ill t he ho les to accept
the coax ial fittin g (SO-23'Jl. (See Fig. 3 .)
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NEW Heathkit®8B-I02 ...

the world's best rig
(t h e SB-l0l)

is now even better
a New all solid-state Linear Master Oscill ator gives
shorter warm-up, greater stabil ity, i ncrea sed dia l
linearity • New receiver c i rcuit ry delivers 0.3 5
uV sensitivity e 180 watt PEP sse input - 170
watt CW Input • 80-10 M coverage e USB, LSB
or CW modes • Built-in CW si detone • Built-in
100 kHz crystal calibrator • T riple Action Leve l
Control ~ reduces cl ipping & d i stortion • Front
panel selection of built..in 2.1 k Hz SSB or op
t ional 400 Hz CW crystal fi lters • Operate with
butlt-le VOX or PTT • Fas t , easy circuit board
wiring harness construction. Run fi xed or mobile
with appropriate low cost power supplies

The New Hea thkit SB-102 . .. proud descendant of
the famous " 100" & " 101". With a heritage like this,
you expect top performance and value .. . and you
get it.
We improved the al ready excellent frequency sta
bility a nd dial linearity o f the " 10 '" with a n all so lid
state LMO ... the result is a rig that sta bilizes in
ha lf the time and tracks more accura tely.
The " 102" receiver is even hotter than the famed
"101" . . . sensitivity is now less than 0.35 uV for
10 dB S+ N/N ... a n increase that gives you solid
copy longer when thc ba nd is on the way o ut.
The new " 102" ... the famous flexibilit y & per
formance of the " W I" plu s importa nt new fea tures.
Put the hot new 5B·102 in yo ur shack now. From
the Hams At Hea th, of co urse.
58-102, 23 Ibs 5380.00 ·
58-600. Communications Speaker, 6 Ibs $19.95 ·
HP-23A, AC Power S u p p ly. 19 Ibs $51 .95"
HP·13A, DC Pow er Supply, 7 Ibs $69.9 5 ·
S8A-100-1. M obile Mtg . Bracket. 6Ibs $14.95"
SBA·301-2. 4oo Hz CW Crystal Filte" 1 lb $21.95"

58·102 SPECIFICATIONS - RECEIVER SECTIO N - Se nsiti vity :
Beller Ihon 0.35 microyol t for 10 dB signol-plus noi se 10 noise rolio
for SS B operation. 558 , e lecl lvil y : 2.1 kHz minimu m 0 16 dB down ,
S kHz moximum o ' 60 dB down - 2,1 nomino l shope Icete r - 6:60
dB. CW Selecti vity : (W ith optiona l CW filler SBA·30\·2 inslolled)
400 Hz minimum 01 6 dB do wn, 2.0 kHz maximum 01 60 d B do wn .
In put Imped a nce: l ow impeda nce for unbalanced coox iol input.
O utput Impedance : Unbalgnced 8 and 600 okm speoker. and high
impeclclnce heodphone. Pow e, o u tp u t : 2 wa lls with len thon 10%
d ,$Ior 'ion. Sp u rioul response : Imoge and If rejection bette r Ikon
50 dB. Inlernol spurious sign<lls below equivolent onlen"o inpu t o f
I microvol l. TRAN5M.ITH R SECTION: DC power Inpu t : SS8 :
180 walls P. E.P. canlinuaus voice. CW: 170 wa lls - 50% duly cy cle.
Rf pow er outpul : 100 wotls on 80 Ihrougt. 15 melers; 80 walts on
10 melers (50 ohm nonreaclive loa d ). OUlputlmpedance : 50 ohms
10 75 ot.ms with len Ihon 2 ,1 $W IL Oscillator feedthroullh or
mbe' products , 55 dB below rated outpu t. Harmonic rad iation :
45 d B below rated oulpul. Transmit-recei ve opera lion : SS8:
Push·lo .lolk o r VOX. CW: Provided by operating VO X from a keyed
tone, using grid-block keying. CW s ide-lana : Internally switched 10
spec ker in CW mode. ApprOl . 1000 Hz tone . Microphone Input
imped an ce : High impedance . Carrier suppre llion : 50 dB down
from single-tone outpul. Unwanted s ideband su pprenlan : 55 dB
down fr om singl e. lone output 01 1000 Hz ref er ence. Third order
d istort ion : 30 dB down from Iwo·lone oulpu' Noise level : Al leall
40 dB below l ing le· tane ca rrie r . RF compression (TA LC): 10 dB
or grea ter a t.l mo fino I grid curren t. GENERAL : Frequency COY
erage : 3.5 10 4.0 ; 7.0 10 7.3: 14.0 10 14.5; 21.0 10 21 .5; 2B.tr to 28.5;
2B.5 10 29.0; 29.0 to 29.5; 29.5 10 30.0 (megaher tz). frequency sla
b ility : leu tha n 100 Hz per hovr o ffe r 10 minutes worm· up Irom
normal ombienl condilions. l ess lhon 100 Hz lor "' 10% line vo lloge
voriolions. Moda s of o peration: Selectable upper or lower side
bond (suppressed carr ier) and CWo Visual d ial accuracy - ....
seffabi lily " : Wilhin 200 Hz on all bondJ. Electrical dial accurocy :
Wi thin 400 Hz a fler ca libra tion 0 1 nearesll OO kHz pa int. 0 101 m ech.
an Ism ba cklash : l en thon 50 Hz. Calibration : 100 kHz cryl to l.
Aud io frequ ency response : 350 to 2450 Hz '*'3 dB. Phone patch
im pedance : B ohm rece iver output to phone patch; high impeda nce
phone palch inpu t to tronsmille r. Powe, requ irements: 700 to 800
volts 01 250 moo300 valls a t 150 moo -1 15 vol ts ,,1 10 ma , 12 volh 01
4J 6 amps. Ca binet dime ns ions : 14Yi · W x 6%" H x 13~" D.
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ho les drilled previously. The next pair must
be 3·3 /8 in . from the first pair and in line
with them. On the centerline of one side of
the box, dri ll two holes for 10-32 screws 1
in. from each end. In th is last pair o f holes,
,

install two 10-32 x I in. screws wit h so lder
lugs under the head of each screw o n the
inside of the box . Run nuts onto these
screws and tighten the m secure ly. Inst all
the ca paci to r in th e box by slipping t he
sha ft thro ugh the large hole in one end and
with the moun ti ng bars toward the
bottom. Install t he fo ur capaci tor mo unt
ing screws and tighten them securely.
Connec t a short length of wire fro m the
solder lug under one of the 10-32 screws to
the solder lug on the nearest set of stator
plates. Con nect the o the r set of stator
plates to the othe r 10-32 screw in a similar
manner. The solder lugs fo r the rotor, at
each end of the shaft, must be cut off flush
with the ce ramic end plates to provide
clearance for the cover.

Measure I!{ in . in from the gap end of
the driven ring, tha t is t he end fa rthest
fro m the feed poi nt. Drill a hole horizon
tally and on the centerline through the
tu bing with a # 10 drill . Directl y below this
hole drill a similar hole in the ground plane
nng.

Slip the two 10-32 screws prot ruding
from the side of the plastic box through
the two holes in the rings. Be sure tha t t he
shaft is pointing do wn . Using lo ckwashers
and nuts. securely fasten these two points.

Install an insulat ed sha ft coupler on the
sha ft of th e condenser.

There is a base attached to the cover o f
the plastic box which may be remo ved .
This is the olive green portion cemented to
what was origina lly the bottom of the box
an d which now serves as a cover. This
unnecessary portion can be re moved by
carefully cut ting aro und the edge with a
knife to se parate the glued area . The
friction fit of the cove r should be adequa te
to hold it in place: but for mobile service,
and if the an tenna is to be mou nt ed at
cons iderable he ight , it is advisable to pro
vide some means of locking the cover
securely in place . The simplest approach is
to wrap the joined edge of box and cover
with plastic electricia n's tape, which will

28

also provide a degree of weatherproofing.
Connect a 6 or 7 in . length of 1/8 in.

flexib le braide d lead to the coaxial con
nector in the bracket. Slip the free end o f
th e lead t hrough a .14 in. pipe clamp
installed on the up per ring about I in. from
the end of t he elbow. Tighten the clamp
on ly enough to provide a good sliding
connection.

Your DDRR is now read y for t uning.

The fina l versron of the DDR R atop the pipe
m ast.

Tuning The Antenna
Tuning the DDR R is a relatively simple

operation . when done with an swr bridge in
the line - and very nearly impossible with
out one. If you do not own one of these
valuable devices, it wo uld be wise to
borro w, build, or buy o ne before attempt
ing the tuning procedure.

With the DDRR supported at least two
or t hree fee t above the ground , connect a
coaxia l cable to the connector on the
bracket. Install an insulated sha ft on th e
coupler at t he bottom of the tuning con-

A view of the dual section condenser installed
m the " bu tter box" and mounted on the pro to
type an tenna.

73 MAGAZIN E



-

denser. Connect the other end of the
coaxial cable through the swr bridge to a
low-power rf so urce on the desired fre
quency. (I used a Globe DSB 100.) The
low power is a safety precaution to hold
the high voltage hazard to a minimum.
With power on, slowly adjust the tuning
capacitor for minimum indicated swr. With
an insulated screwdriver or plastic rod,
push the slidi ng connect ion at the feed
point back and forth until the minimum
swr is indicated .

There appears to be a transformer
action which occurs between the differen t
diameters of the tubing and the lead from
the coaxial fitting by moving the bracket
on the lower ring. You should be able to
achieve a match wit h the bracket nearly
directly under the contac t point on the
upper ring. Slight deviat ion o ne way or the
other from this posit ion will have no
significant effect on the efficiency, so any
pair of points which provide a satisfactory
swr should do. Whatever the end point of
the lead is, it should be direct and fairly
taut so that it will not shift position later.

There will be interaction between the
sett ing of the condenser and the posi tion
of the feed point, so it will be necessary to
adjust each one alternate ly during the
tuning procedures. Once a satisfactory swr
has been achieved by adjust ing the con
denser and the fee d point, tighten the
feedline to the transmitter to be used or
increase power to normal operating leve l
and recheck the swr. If the low-power
source had the same output impedance as
the operating rig, no further adjustment
should be necessary. If an unacceptably
high swr is encountered , retune the con
denser fo r minimu m swr. Yo u should be
ab le to achieve an indicated swr of 1.2 : I
with ease. If not, the feed tap must be rese t
to match the transmitter. This must be
done by moving the tap slightly with
transmitter power off and checking the
resultant swr with power on . It is a bit
tedious, but usually a satisfactory setting
located in this manner will be good fo r any
an tenna location . Once the preliminary
adjustments have been made, you should
be able to vary the transmitter frequency
over a ra nge of +25 0 k Hz an d maintain an
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swr belo w 2: I without resetting the capaci
tor. By resetting the capacitor, you should
be able to maintain an swr close to I : I
over the entire band .

Erecting the Antenna
The 10m or 15m DDRR antenna con

structed as described can be mounte d atop
a pipe thread ed into the pipe flange bolted
to the fixture box used as a hub . A length
of pipe ma y be used as a mast or clamped
to any existing tower or pole. After the
an tenna has been raised to the desired
height, it will be necessary to readjust the
capacitor setting to center the minimum
swr on the desired frequency. Once this has
been done, the condense r shaft should be
locked in place to avoid un desira ble move
ment fro m vibration . Afte r all adjustments
have been mad e an d all mechanical con
nections secure d, it is a good ide a to give
the entire asse mbly a pro tect ive coating of
acrylic to red uce corrosion .

When choosing the perma ne nt lo cation
for your DDR R, consider the following
factors : Extreme height does not appear to
be a significant consideration with this
antenna . As with other an tennas, it should
be located clear of me tal objects which
might alter its cha racte rist ics. Sometimes
height is the best way to accomplish this.
As height increases so, necessarily, doe'S the
len gth of the coaxial cable. As the length
of coaxial cable is increased , the capacitor
setting needs to be adjuste d to compensate .
Therefore the final adjustment of the
tuning condenser must be made with the
antenna at, or near, the final operating
position . This is fai rly easy if the antenna is
to be relatively close to the ground as in
por table or mobile inst all ations. It may
become more difficult if the an ten na is to
be mounted atop a high tower or pole . In
this latter case, if it is impossible to do the
final tuning in place, one approach is to
tune the antenna at the highest possible
height and with the fu ll length of feedline
connected. If this is done at least one
half-wavelength above the ground, satis
fac tory fina l tuning adjustment should
result.
An Alternat e Method of Feeding the DDRR

If the conve nt ional tuning me thod
proves to be too t roublesome, or if you
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Fig. 4. Comparison between base loaded whip
antenna (A) and "base loaded" DDRR (B).

wish to avoid the high-voltage problem, an
alternate method of feed is possible .

If we consider the ring radiator as a
quarter-wave vertical which is resonant just
above the desired frequency, we can feed it
as though it were a short vertical whip. In
this case base loading lends itself to the
mechanical configuration . (See Fig. 4.)

length and bend it at right angles , in line
with the axis of the coil.

Drill a hole downward through the
lower ring at a point 2 in. into the gap
space measured from the upper end of the
fed ring. Bolt the upright support of the
coil to the lower ring with an 8-32 screw
through this hole. The other end of the coil
should terminate at a point very close to
the stator connection of the capacitor. A
good solder connection should be made
between these two points. Attach a length
of 1/8 in. copper tubing, or similar size
wire, from the coaxial connector to a point
lh to % turns in from the grounded end of
the coil. Some experimentation will be
necessary to find the exact point for your
setup. I matched a 52r! feedline to this
antenna 5/8 turn in on the coil. When
mechanical mounting is complete , the gap
end of the coil sho uld be bent to re
establish the 2 in. gap prescribed for the
10m DDRR. I found that I could tune
the entire t am band with less than half of
the 100 pF capacitor. The standard Type
R, with .024 air gap easily handled all that
the Galaxy had to offer. If you run higher
power, you might need wider spacing. The
Type R is available with: .036, .050, .07 1,
and .095 in. air gap. If you must go to
wider spacing to handle your power, space
might be saved by going to a 50 pF
maximum capacitance. Whatever capacito r
is used, it should be protected with a
weatherproof cover. Since minimum
capacitance is not a limiting factor with
this type of feed , a minibox should do
nicely for the purpose .

Tuning the Base-Loaded DDRR
Tuning procedures are the same as for

the shunt-fed system except that the lead
from the coaxial connector is moved along
the coil until a minimum swr is obtained .
We found this point to be 5/8 turn from
the bottom end of the coil for RG-8 /U.

The advantages of this method of feed
are: A narrow spaced capacitor is quite
adequate. extremely high voltages are not
encountered in the tuning circuit , the
system is not highly sensitive to stray
capacitance , and the problems of minimum
capacitance associated with the shunt-fed

•

system do not apply.

'"..,

Technical considerations concernmg
feeding quarter-wave vertical antennas in
the manner described can be found in the
ARRL handbook in the antenna section.
The application of this method of feed to
the DDRR is consistent with the electrical
principles contained in the reference.

Some modification of mechanical COD

struction is required to incorporate this
method of feed for the DDRR antenna
described herein. Essentially this amounts
to omitting the 900 elbow and its associ
ated hardware and replacing that part of
the structure with tuned circuit elements.
Mounting of these components must pro
vide for sufficient mechanical strength and
also yield the electrical characteristics
necessary for proper operation.

The method devised and tested in exper
iments of W6WYQ is as follows :

Drill a hole horizontally through the
upper ring 3/8 in. in from the end. Bolt the
rear foot of a 100 pF capacitor (Johnson.
Type R, 149-5), with an 8-32 screw
through this hole. The capacitor shaft
should point downward . Wind a coil of 1/8
in . copper tubing; 73,4 turns, 1-5/16 in.
inside diameter, evenly spaced over the 4
in. length. Leave sufficient length at one
end of the coil to provide a I~ in . upright
support. Solder a lug to the end of this
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Important E&EAmateur 8001(8 from SAMS

EDITORS and ENGINEERS

Single Sideband:
Theory and Practice

by HARRY D. HOOTON , W6TYH

This one-source guide em
phasizes basic principles and
circuitry of ssb. Covers the
origin of ssb, the derivation
of ssb signals, carr-ier-sup
pression techniques, side
band selection, and a com
plete analysis of a ll types of
ssb equipment. Order 24014, only .. . $6.95

New 18th Edition of the famous E & E

RADIO HAN DSOOK
by WILLIAM I. ORR, W6SAI

Completely u pda t ed ed it ion of the famous com
munications handbook which is t he elect ronics
industry standard for engineers, technicians
and advanced amateurs. Explains in authorita
tive detail how to design a nd b uild a ll types of
radiocommunications equipment. I ncludes SSB
design and equipment. R TTY circu its, latest
semiconductor circuits and Ie's, as well as
special-purpose and computer circuitry. 896
pages; hardbound. Order 24020, only . . $13.50

73 Dipole and
Long-Wire Antennas

by EDWARD M . NOLL, W3FQJ

This is the first compendium
of virtually every type of
wire antenna used by ama
teurs. Includes dimensions,
configurations, and detailed
construction data for 73 dif
ferent antenna types. Ap
pendices describe the con-
struction of noise bridges,
line tuners, and d a ta on m ea suring reso na n t
freq uency, veloci ty factor, a nd SWR. 160
pages. Order 24006, only $4.50

I~- ---I
I Howa rd W. $ams & Co., Inc . Dept . 73-6 I
I 4300 W. 62nd St., Ind ianapol is. Ind. 46268 I
I Send the following books: Nos. I
I $ enclosed I
I 0 Send FREE 1970 Sams Book Catalog I
I I
I Name PLEASE PRINT :

I Address I

L
1

City State Zip I

-------------------~

--

latest E & E title

Order from your e lectronic parts
distributor or send coupon at right.

the
bestselling
Amateur
book

,
I
I
I
I

73 Vertical. Beam. and
Triangle Antennas

by EDW A RD M . NOLL, W3FQJ

Describes t he design a nd
construct ion of 73 di fferent
antennas used by amateurs.
Each design is the result of
the author 's own expert
mentswith variousantenna
configura tions; each has actually
been built and air-tested by the
author. Includes appendices cover
ing the construction of noise bridges
and antenna line tuners, as well a s
methods for measuring resonant fre
quency, velocity factor, and stand
ing-wave ratios. 160 pages.
Order 24021, only $4.95

The Radio Amateur's
F-M Repeater Handbook
by KEN SESSi ON S. J R. • K6MVH

This is the definitive work
on the momentous and
challenging subject of
amateur f-rn repeaters, a
vital new development
which has been virtually
u ndocumented . Chapters

include : Preparing and Obtaining Sites for
R epea ters; How to Build a Repeater; Re
peater Applica tions. Includes an F-M Re
peater D irectory. There is no other com
parable book available. 228 pages; hard-
bound. Order 24008, only $6.95



Theoretically , this method of feed
should be less efficient than the shunt -fed
method. This may be true fo r the long
ha ul, poo r co ndit ions, OX work ; however ,
no significant differen ce could be detected
between the two ante nnas under normal
operating conditions.

Expanding Band Coverage
One of the ad vant ages of the ODRR "is

its high-Q cha rac te ristics, which greatly
reduce no ise and help to minimize inter
ference. Unfortunately, these character
istics limit the band coverage of a fixed
tuned DDR R. This shortcoming can be
circ umvente d by provid ing some means of
rem otely adj usting the capacitor. This
co nsideration applies to bo th the shunt-fed
and base-loaded fee d sys tems. If the
antenna is to be mounted close to the
operating position an extension shaft is all
that is required. In some installations,
cha in drives, pulley an d cord, or o ther
mechanical li nkage can be appl ied . By far
the most satisfac tory 'arrangement is a
low-speed reversible motor geared to the
capacitor 's shaft. There are numerous
reversible motors available on the su rplus
market which would be suitable for th is
purpose . Since no specific unit is identifi
able , no detailed installation instructions
are included he re . However, certain general
precautions must be observed when install
ing any motor. To begin with, if the motor
is to be installed close to the capaci to r,
which is the most logical locat ion for it,
t he mo tor windings are in a strong rf field.
To minimize the effects of this environ
ment, the mo to r should be mounted
directly to the ground plane ring and bypass
condensers installed on the leads to the
motor as close as possible to the grounde d
case. Leads to the capacitors should be as
short as possible. The power lead fo r the
motor sho uld co me away from the an te nna
as nearly as possible to a right angle with
the ground plane for a distance of one-half
wavelength. A well grounded shielded cable
would be an adva ntage, but is by no mean s
manda to ry. There is no requirem ent to
incorpora te a selsy n indica tor in the system
as the minimum swr indication is all t hat is
required.

32

Capacitor Considerations
It is anticipated that many who read

this arti cle will wish to make mod ifications
to th e design to incorporate their own
ideas or introduce improvement s. Some
will also wish to press into service some of
the junkbox components they have on
hand but which do no t con fo rm to the
specifications in this ar t icle. Most aspec ts
of the mechanical construct ion allow for
fairl y wide deviat ion; ho wever, there are
some res t ric tions on the type of capac itor
which is su itable for the DDRR which limit
the selection severely. I discovered these
by the age-ol d method of trial and error,
with the latter leading all the way. To save
the adventuresome experimen te r from
fru strati on , these considerat ions are
included here. Most of the limita t ions
mentioned pertain to antennas fo r 20 MHz
and above. The lower frequency antennas
req uire more capaci ta nce for tuning and a
little stray capacity has less effec t on the
overall circ ui t. The high voltage problem,
however, seems to be more aggra va ted o n
the lower frequencies .

In my experiments I first used a single
bearing capacitor simila r to the E. F.
Johnson Ty pe M with .0 17 in. spacing.
While th e capaci to r was co mpletely sat is
factory in terms of minimum capacitance,
it arced at rf power levels above abou t
300W. I tried substituting a glass
insulated piston trimmer with about 1/32
in. glass walls, which arced at 400W. Next,
I went to a wide-spaced uni t ( Bud 1543),
with a . 175 in. spacing. This capacitor
wit hstoo d the voltage easily, but even in
the fully open position, the anten na system
would not resonate above 26 MHz. (I t was
at 29 MHz with the other co mponents
instal led.] The cause of this was deter
mined to be the high minimum capacitance
caused by thc large metal end bearing
plates whic h were a litt le over 2 in. apa rt
and with an area of about 4 sq in. I had
on hand a Cardwell NG-35-DS which was
of similar construct ion to the Bud unit but
wit h end plates spaced 4 in. "apart . This,
too , proved to have too much capac itance,
even at the minimum setting. I then
foun d that the Cardwell ET-30-AD, speci
fied here for the l a m un it, was en tirely
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Make those "S" meters bounCe!
You will with
the exciting
new...
Galaxy GT·550

-
•
'.

~~=- ~--- _. .-
•

Ship me the following New Equipment .

I enclose $ ; I wilt pay balance (i f any) I
o COD (20% deposit) 0 Revolving Charge Plan I

1"------ - ----.
I

To: AMATEUR ELECTRONIC SUPPLY 1
4828 West Fond du Lac Avenue

I Milwaukee, Wisconsin 53216 1
I I am interested in the following new equipment: I
1 - - - - - - - - 1I I have the following to trade: (what 's your deall) I
1 - - - - - - - -1
1 1
1 1
1
1
• Name 1
I Address I
I City 1
1 State Z'p 1
I 0 Send Reconditioned Equipment Bulletin'
L .I

4828 YVest Fond du Lac Avenue
MILYVAUKEE, YVISCONSIN 53216

PHONE (414) 442-4200
STORE HOURS Mon & Fri 9 to 9; Tues. Wed, Thu rs 9 to 5:30; Sat 9 to 3

FULL
GALAXY LINE

IN STOCK!
Gl ·SSO SO·10m Transceiver ..... $550.00
AC·400 1l0/23Ov AC Supply .. .. 99.95
6·1000 DC Supply 129.95
SC-550 Speaker Console . . . . . . .. 29.95
RV·550 Remote VfO 95.00
RF·550 RF Console . . . . . . . . . . . . 75.00
PR·550 Phone Patch . . . . . . . . . .. 49.00
VX·35C VOX Accessory 29.95
CAl·25 25KHz Calibrator 25.00
F·3 300Hz CW Filter . .. .. .. .. .. 37.50
GTM Mobile Mount , . . . . . . 8.95
ZZM Floor Adaptor 6.00

R·530 .5·30MHz Receiver 795.00
SC-530 Speaker Console . . . . . . .. 45.00
FL·5305 500Hz Filter 45.oo
FL·53015 I.5KHz Filter . . 45.oo
Fl·5306 6Hz Fi lter .. 45.oo

FM ·210 2m FM Transceiver 200.00
AC·210 AC/DC "Booster" . . . . . . . 39.95
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Fig. S. A ssem bly technique f or D DRR ground
plane radia ls for 20 and 40 meter antennas.

coaxial cable between the two rings with
the shield connected to the ground plan e
and the center con ductor to the driven
eleme nt. I fou nd tha t 2-5{8 in. of RG-8{U
tuned the 10 m antenna to 29 MHz.

DDRR Antennas For Other Frequencies
Details for construction of the 10m

DDRR described herein are suitable for
frequencies down to 21 MHz. Above 30
MHz, sheet metal or screen gro und plane
surfaces are more easily fabricate d. Smaller
tubing sizes reco mmend copper, and sol
dering techniques replace pipe clamps an d
It-bolts. Those who wish to use this
antenna on 6 or 2m would do well to
review the article by G. W. Horn Il MK , in
the September 1967 issue of CO.

The general construction details des
cribed above for the 10m DDRR are
applicable to lower frequency units , but
belo w 21 MHz. The me thod of ma king an d
attaching the radials requires some modifi
cation . The V-shaped radials of l!4 or 3/8
inch aluminum rod do not provide
adequate mechanical strength, and there is
some doubt as to their electrical efficiency
when used in conjunction with the larger
size tubing. Moreover, a larger number of
rad ials should be used to improve both
e Ie c t r ica I efficiency and mechanical
strength. Obviously the small utility box
used as a hub would not be adequate o n
these large antennas.

We tried several me thods of making
radials for the 20m antenna and fina lly
ad opted the following system as most
suitable. (See Fig. 5.)

The hub on this larger antenna is a disc
of alu minu m !,4 in. thick and 12 in .
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satisfactory . This condenser has ceramic
end plates and the minimum capaci tance is
well within bo unds. Plate-to-plate spacing
is 1/1 6 in. and connecting the two sections
in parallel gives an effective plate spacing at
1{8 in., which is adequate for the 500W
maximum power used . Wider spacing migh t
be necessary if higher power is ap plied.
Alt ho ugh the ET-30-AD was satisfactory in
electrical operation, it is a little lo ng for
the installation . I hoped to fin d a capacitor
which would fit between the two rings.
Finding no suitable unit listed in the
manufac ture r 's cata log, I manufactured
one . The plates were removed fro m a
National capacitor of similar const ruct ion
to the Bud and Cardwell units which were
rejected . The National capacitor was tried
and rejected also, but the stator and rotor
plates were mounted on shafts with a bolt
and spacer arrangement which made it
ideal as a source of parts. With the parts
from this capacitor, a capacitor was
assembled di rectly onto the an tenna. The
sta tor plates were bolted to the driven ring
and the rotor mounted i o a bearing
attached to the ground plane ring by a
bracket. The plates, two stators, and three
rotors were spa ced to about l!4 in. This
arrangement see ms to be the most satisfac
tory all around, since it not only with
sta nds the voltage, but also fits wit hin the
limited space. This method has not been
prescribed in this article because of the
ad d i ti o n a l mechan ica l constructio n
involved and because of the difficulties in
providing a weatherproof housing for it. It
is described here because it may well be
that tho se running full legal power may
have to resort to th is approach in order to
make the antenna work at those power
levels. Of course it is not necessary to
dismantle an old capac itor for parts. Suit
able plates may be cut from stock. Those
I used had an area of about 2 sq in .

If you have an old disc-type neutra lizing
capacitor (Millen 150 11) this can be mad e
to work . It is particularly well suited to
fixed-tuned applications but can be used as
a variable with proper linkage.

If you are only interested in fixed -tuned
syste ms, by far the easiest solution to the
capac itor problem is to install a length of
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diameter. The ra dials are % in. alu minum
tubing. The inner portion of each rad ial is
5 ft 2 in. long. A l~ in . section on each end
of these radials is flattened and a Y.z in . hole
drilled through the fla t part one inch fro m
the ends. Radials are bolted to the edge of
the aluminum disc, at about 3 in . intervals.
The left-hand-thread end of a 6 in . turn
buckle is bolted to the opposite end of
each radial r 20 in . le ngths of % in. t ubing
are mounted around t he outer perimeter of
the ring. These stubs are attached using
T-butt connec tors with the bolt replaced
wit h a lengt h of ~-20 threaded rod with a
nut run on it to cinch it up against the ring.
The right-hand-thread-end o f the turn
buckle is run on to the rod; then , by
t ur ning the turnbuckle, tension can be
ap plied to each rod in turn. T he whole
assembly presents a neat appearance and is
quite strong eno ugh fo r po le mounting,
although we added 3 legs from the mid
point of 3 radials down to the mast to
provide more stabili ty.

Performance
The 10m DDRR as described in this

article has been in use at W6WYQ for
about 4 months. On-the-air checks show its
performance to be equal to that of a
standard iso tropic radia tor mounted on the
roof. The DDRR has been handicapped by
being located variously : on a box in the
middle of the garage, in t he raft ers of the
garage, on t he roof, on top of the car, and

•
even resting on the ground . In spite of this ,
solid contacts have been made with WI s,
W4s, VE7s, and many stations in between.
The DDRR doesn' t compe te with the
multie lement bea ms, but it seems to be
right in there with the ver ticals. It has
shown itself to b e superior to the mult i
band t rap-type ver ticals. Most of the best
contacts have been made with stations
using verti cals or quad s, which is, no
doubt, the vertical polarization of th e
DDRR antenna being demonstrated . The
sha rp tuning characteristic ma rkedly
reduces Q RM and noise , an d that aspect
has been quite enjoyable.

The 20m DDRR is presen tly undergoing
evaluation at another station. Initial tests
indicate tha t it s performance is very similar
to that of the 10m version . . .. W6WYQ •

-



Horton Presley K0HVK
1126 S. Hickory
Ottawa KS

If you want a stab le, simple vfo for 80
and 40 with full bandspread on both bands
and possible 20 meter usage with ban dspread
on about 2/3 of the dial, read on. This is
basically the rig from Gt: Ham Tips of
March -April 1959 without the complicated
inductance and capac itance switching which
is used there to get full bandspread on all
ban ds.

This unit starts at 160 then doubles in the
plate circuit to come out on 80. Switch S I
( Fig. l) cuts out C2a and inserts C3 in o rder
to give fu ll bandspread when d oubling in
your transmitt er to 40 . Depend ing on the
slug-tuned form you used and the BC capaci
tor. you may have to juggle the turns of LI
and possibly C I to get full J .75-2.0 cover
age , an d C3 may be so mewha t different

SPOT- BAfIIO sw
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SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224 -6180
TVVX-910-830-6425

If you haven't

a lread y received

a cop y of o ur NE W

1970 Cata log of Precision

Quart z Crystal s & Electron b s

for t he Commu nicati ons f rrd ustrv ,

IF YDU WAN T THE BEST,
SPECIFY SENTRY CRYSTALS,

So mewhere a long the line, in vrr
tually eve ry ham repeater in the
wor ld , you ' ll f ind a coup le of Sent ry
crysta ls.

Repeater owners and FM "old
t imers" don't ta ke chances with
frequency-they can't afford to . A
lo t o f repeater users d epend o n a
rece ive r t o be on freq ue ncy, rock
stab le... in the dead of w in ter o r the
midd le of July. T he repea ter c rowd
took a t ip from the comme rc ial
"pros" a long time ago-and went
the Sentry Route.

That 's o ne of the reasons you can
depend o n your local repea ter to be
the re (precisely there) when you' re
ready to use it. FM'ers use t he
repeater ou tpu t as a freq uency sta n
dard . A nd for accu racy, c ryst a ls by
Sen try are TH E standard.

SEND FDR YDUR CDPY TDDAYI

"Ask the Hams and Pros

Who Build Repesters!"

SENTRY

TT
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As th is view of the unit with its cover removed shows, the vfo can be attractively packaged within a very
small volume. Power is furnished to the unit [rom the transmitter. If no "external power" connector is
provided on the transmitter chassis, it can normally be installed with little effort.

from mine in orde r to get full bandspread on
40.

The fixed condensers I used were ordi
nary micas from the junkbox, Probably as a
consequence, the vfo takes about 15 or 20
minutes to settle down where it will stay
zero bea t with a BC2 21. I k now t hat I
should spend a couple of bucks for ze ro or
negative-temperature-eoefficient ceramics so
that it will not drift more than a hertz or
two from a cold start , but myoId much
chopped-u p Na tional 100X takes t hat lon g
or longer to sett le down, so what good is it
to have a vfo that stabilizes faster? Obvious
ly though, the better the fixed condensers
you use, the better the stabilit y.

This is my first vfo project an d if the .

same is true for you, take heed! Don 't put a
pilo t lamp right under the co nfounded main
tuning capacito r ! It sure makes a nice
looking, symmetrical front panel, but does it
ever play hob with drift! Also, keep all tube
heat away from L t. I put the t ube on the
back, outside the case.

One furthe r suggestion you may want to
try: Make 5 1 a DPDT unit and follow the
suggested alternate output circuit. Make
L3-Cl 0 tune 160 meters and L4 -CII tune
40 . This will give a 160 meter ou tput in
addit ion to t he form er 80 and 40, an d be tter
20 meter usage than is the case with the
simpler circuit (since you will be only
doubling to get to 20 ins tead of quad
ru pling). . .. KQ HVK •

What's wrong wi th this picture?
Th e pilo t lamp has been in 
stalled im m edia tely below the
tuning capacitor. The glowing
lam p looks great when the vfo
is in use, but the heat of the
lam p does interest ing things to
the freq uency of operation.

38
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of t he CW section of each band and pushes
40W very nicely .

Bearin g in mind the adage tha t says you
ca n' t work 'em if you can't hear 'em, I put
the t ransmitt ing an tenna on t he receiver.
Alt ho ugh t he signal was twice as lo ud , t he
noise was almost impossible to work
through I heard it. but I didn't believe if- '
T hen I did a litt le resea rch.

The. signal-to-noise figure is d t;gende
upon a poor match for the noise and a
better match for the signal. This can
obtained at the expense of signal gain ou
most r ceiver: have plenty of gain e spa .

There are a large num ber o.ttva riables in
any work ing sys tem and one cannot s ¥
that any specific fix will lower YOUF 51 n' l
to-noise rafio ; but at least now you know
that it is possible to improve (he situation
by experimenting. J ust remember that t h
loudest signal will not necessar ily be nne

ost readable . . .. WB 6J NI •

39
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RADIO AMATEUR'S

HANDBOOK

, , , a sellout
at radio stores from coast to coast!

Want to bu ild a repeater?
Or improve your ex isti ng si te?

Whether you 're a newcomer or an
oldtimer, you'll find "The Radio
Amateur 's FM Repeater Hand
book " to be t he most va Iuable
repeater aid you can get.
The Repeater Handbook conta ins
208 pages of usefu l, hard-to-come
by in forma tion, and it 's wr itten in
an interesting , personal vein.
A wealth of information ,

Regul."v...S 12.95 1 A STEAL at S10,

T he Radio Handbook is by fa r t he b iggest
and the best handbook in pri n t. Here is your
chance to gel this grea t book a t a su bstan t ia l
discoun t , if you act fast . We have a lim ited
q uant it y on hand and w hen they are so ld that
w il l be the eon of the bargai n.

The Radio Handbook is the only handbook
that has all o ri ginal mate rial rather than just
reprints o f magaz ine art icles. The hu ndreds of
const ruct ion p ro jec ts were b uil t spec ially for
this handbook by top amateur radio builders.
Hardbound, wi th some 8 50 pages of theo ry ,
constr uctton projects, and reference da ta co ver
ing ever y aspect of amateur radio .
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book, or the special two
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30 0.1\.
TWINLEAD

SEN S ING
UNIT

support the necessary enclosure. However,
such an enclosure could cause q uite a
droop in the center o f a thin wire antenna .
Another problem is transferring the output
from the sensing unit to the ind icator unit
at the transmitter, unless a separa te wire
pair is used for this purpose.

Most of these problems have been over
come in the simple experime nta l swr unit
described in this article. The unit d escribed
was construc te d for use in a 300-ohm
twinJead transmission line, but the tech
niques used are applicable to other imped
ance transmission line systems . Some
minor problems that are noted later a ro se

•
because of the pa rticular an ten na system in
which the unit was tried , but the basic
validity of the construction and circuitry
used was established .

Basic Units
Figure I shows the arrangement of the

swr sensing and indicator units in the
t ransmission line . The sensing unit is a

Fig. L Basic setup of components used In the remote swr monitoring un it.

SWR INDIC ATOR
UNIT

John J. Schultz W2EEY, 1829 Cornelia Si. , Brooklyn

JUNE 1970

XUITTER

R ather than using a combined swr
. indicator and sensing unit in the trans

mission line by the t ransmitter, there is a
grea t advantage to placing the swr sensing
unit at t he junct io n of the t ransmission line
and the antenna . For o ne thing, the true
swr would then be shown on an indicator
placed by the transmitter rather than an
swr reading which depend s upon trans
missio n line attenuation characteristics.
Also, one would have a means o f checking
the condit ion o f the transmission line
co nt inuously, all the way to the antenna
termination.

The co nstruct ional problems in placing
the sensing port ion o f an swr unit at the far
end of the t ransmission lin e have prevented
mo st amateurs from building a remote-type
swr meter. A separa te enclosure must be
used for the se nsing unit which adds
addit ional weight at the antenna. Gener
ally, th is would be no problem with a beam
antenna where the boom can be used to

+
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modified form of the o ld twin-lamp swr
ind icato r fo r twin lead t ransmission line but
arranged to only respond to reflected
power pickup. The ind icator unit fu nctions
as a combination rf voltmeter to indicate
the re lative power output of t he trans
mi tter and as an ind icating de volt me ter for
the reading of a de voltage generated by
the sensing unit which is pro portional t o
the swr. The connection between the two
units is via t he same transmissio n line
bet ween the transmitter and antenna. The
same line can be used simultaneously for
bo th purposes since t he rf power flow and
the de voltage generated by the sensing
unit can flow on t he same line but t hen be
separated by appropriate capacitor and rf
choke combinations. This fea ture is
indica ted more clearly in Fig.2(A) and 2(8)
which show the details of the sensing and
indicator units.

T he sensing unit consists of a lengt h of
300-ohm twinlead identical to that used
for the transmission line. The assembly is
taped onto the transmission line . One end
is terminated in a short. A small rectifier j
capaci tor uni t is placed at t he o t her end
where a pilot lamp would normally have
been placed in t he old " twin-lamp" swr
indicator . The d e vo ltage generated is
placed on one side of the t ransmission line
via t he rf choke. The dc blocking capacitor

prevents a dc short circuit path from
existi ng via the antenna (a fo lded d ipo le ,
for insta nce). The dc voltage , then , which
is propor tional to the reflect ed power level
at the transmission line /antenna junct ion is
t ransferred alo ng the transmission line to
the transmitter as a de voltage d iffe rence
between t he two transmission line conduc
to rs .

At the indicato r unit. a dc ground
reference is established via an rf choke to
ground for the side o f the transmission line
directl y connected to t he sensing unit
pickup loo p. The rf choke and b locking
capacitor in the other side of the trans
mission line perform t he same genera l
fun ct ion as in the sensing unit , o nly t his
time t he capacitor is used to prevent a d e
short. between t he transmission line con
ductor via the transmitte r output circu it. A
resist o r voltage d ivider network and recti
fier circui t on the transmitter side of the
blocking capacitor provide a dc voltage
propor t ional t o the transmi tter ou tpu t
level. The mete r is switched between
reading th is voltage and that transferred
alo ng t he transmission line from the
sensing unit. The variable resisto r in series
with the meter allows the meter to be
adjusted to a "set" value befo re being
switched to read swr. However , the oper
ation and meaning of the "set" read ing is
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quite different from that of the usual swr
m et er . Th e di fferences, which are
explained later , should be well appreciated .

Const ruction and Adjustmen t
The use of the swr ind ica tor was mainly

checked on 40 and 20 meters. T he length
of twinlea d used as the pickup loo p was
taped to the transmission line. The com
ponents shown in Fig .2(A) we re com pactly
assembled in a plast ic snap-open box
measuring about 2 x I x I in ., which wa s
acquired as the result of some now
unknown purchase . However , almo st any
similar lightweigh t enclosure would suffice .
Particularly when dealing with coaxial
t ransmission lines, it would be advisab le to
also use a shie lded enclosure instead of a
plastic unit in o rder to preserve t he conti
nuity of the o uter shield . With some care in
construc tion , it would seem to be perfectly
feasib le to use the sma llest minibox avail
able for this purpose (Bud CU3000A).

The indicator unit , as shown in t he
pho tograph, was assembled in a Bud CU 
2 10 3A enclosure . Most of t he componen ts
were mounted on a ri-lug terminal strip to

JUN E 19 70

which sections of twin lead going to the
transmitter and an tenna were also co n
nected . Before solde ring to the terminal
strip , the t win lead sections were passed
through access ho les d rilled in the mating
part of the minibox enclosure. The toggle
switch and potentio meter used were special
miniature types a nd , therefore, appear
quite small in relation to the other com
ponents. Regular size co mpo nents ca n, of
course , be used and there is mo re than
ample space fo r them in the enclosure
specified.

After connect ion of the sensi ng and
indicator units in a 50 ft transmission line ,
the far end of the line was terminated in a
300-ohm dummy load and the li ne swr
checked using a conven tional swr me ter.
This was done to verify that the rf chokes
used in the sensing and ind icator units d id
no t upset the line conditions. Alt hough the
chokes sho uld presen t a reactance of so me
40 k!1 on 40 meters , it is possible that
so me odd resonant cond it ion might affect
their performance o n a specific band . T he
swr was found to be essen tia lly I : I . Next,
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All components are assembled on a terminal strip
or wired between it and the panel components in
the swr indicator unit. IN 34 diode is shown
connected between terminal strip and switch on
right side. Panel unit on left is miniature poten
tiometer.

Fron t view sho ws simple controls arra ngemen t.
Meter scale must be calibrated for various swr
readings as described in text.

while using a transmitte r with about 50
walls o ut put. the "set" potcn tiomc tcr in
the indicator unit was used to obtain a
full -scale meter reading with the switch set
to measure the relat ive transmitt er ou lput.
A deliberat e sw r of .2 : I was t hen intro
duccd by substituting a 150 -ohm resistor
for the 300-ohm dummy 10aJ . T he swi tch
in thc indicato r uni t was set to mea su re th c
refl ect ed po wer an d t he pic kup piece o f
twin lcad connected to the sensing uni t 
ex tendcd as necessary to prod ucc abo ut a
.2 reading on the me ter's 0 -10 re lative
scale. About 2Ih ft of twin lead was
required. T he same proced ure was followed
using o the r resist ors, as available . to simu
lat e d ifferent swr indications. Of course,
the length of the twinlcud pickup piece
can no t he cha nged once esta blished . On e
has to accept the rela tive read ing tha t
results on the meter scale for various swr
measurements (o r ma ke a new me te r sca le).
Also , J uring th e cali brat ion of the sca le fo r
swr, the potentiometer setting should never
be changed.

The above procedure ca li brates the
indicator unit ,for a particular set of
con ditio ns - transmitter o utp ut, fre
que ncy, and transmission li ne length . Once
cal ib ra ted. the swr unit ca n only be use d
under d ifferent cond itions wit h some reser
vat ion s. The calibration will rema in co rrec t
for a range of transmitter powers, the same
as a conven tiona l sw r me te r. T he potenti 
ome te r in th e indica to r un it is used in th e

same manner to "set" t he me ter while
reading the re lati ve transmitter o utp ut. The
cali bra tio n will not remai n correc t over a
very wide frequency range since the pickup
prpportio nal t o refl ected po wer will not
vary in the sa me manner as that used to
measure the relative transmitter outpu t 
unl ike t he act ion in a conve ntio nal sw r
met er. The calib rution wilt ge nera lly
remain correc t over two bands and the
scale can. of course, be specifica lly cali
brat ed 0 11 any hand. The calib rat io n will
also be affec ted by any majo r change in the
transmission line length due simp ly to
change in ohmic resist ance affec ting the
tra nsfer de flow from t he sensing unit.

Practical Results
T he swr unit desc ribed in t h is article

was deve lo ped as an ex pe rimental idea and
it was no t expected that it would work in
pract ice t he fi rst time withou t so me flaws.
Actually , th e test results with an a nt enna
were surprisingly good. Used with a n
an tenna that had previously ex hib ited
esse ntially a I : I swr with a 50 ft twin lead
transmission line, the indicated swr using
the remote swr system was about 1.5: I.
This d ifference in swr reading probably was
d ue to "antenna current," since the trans
missio n line could not be run away exact ly
at righ t angles fro m the cen ter of the
ant enna . Also , using a sh ielded en closure
for the sensing unit migh t have helped. As
best as it cou ld be done , various d iscon
tinu iti es resembling transmi ssion lin e faults
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100% MADE
IN U.S.A.

Only
579.95
Postpaid
in the U.S.A.

VHF FM MONITOR RECEIVER

T he new VANGUARD FMR·150 is not just another frequency converter but a complete FM re

ceiver w it h outstanding performance.

Check t he foll owing features and see why it 's the best. Collins IF filter for separating those closely

spaced statio ns you hear together o n other setse Double conversion to eliminate interference from

image trequenciese Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity. and minimum

cross modulat ion- Automatic squelch for eliminating nctsee Self-contained speake" Operates on

12v. D.C. negative ground- Heavy gauge anodized aluminum case 6" x 7" x '-3/8". Provision for

4 crystal controlled channels at the push of a buttone One channel of your choice supplied with

receiver . Additional channels available just by plugging in another crystal at $4.95 ea. No need to

buy anothe r RF unit as in some other setse Factory tuned to cover any 6MHz segment from 135

to 175 MHz.

HOW TO ORDER : The VANGUARD FMR·150 is available only direct from our factory . Include

remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will

want to cover and the exact push button frequ encies to be included.

VANGUARD LABS ~':.'l:is~N\~~R4~raica Ave.,

were crea ted. T he faults we re reflected in
the readings observed on the ind icato r
unit - u sit ua t ion which would not occur
with a fairly lo ng tra nsmission line. Some
of t he faults crea ted were observed on the
indicato r unit as even a slight improvement
in swr - as when metal foil was wrapped
around port ions of the transmission line or
anten na to simulate dielectric condit ion
change. But, the foi l probab ly acted in
some manner to improve matching cond i
tions, such as a st ub would . The important
thing is that changes in the tra nsmi ssion
line o r an tenna condi tion were ind icat ed .
Drasti c faults such as an o pen cond ucto r
were clearly ind icated by a high rise in the
swr on the indicator unit.

Summary
There are ma ny refine ments that could

be in corporated in to the swr unit as
described . Nonetheless, th e type of swr
moni tori ng scheme demo nstra ted is a
defi nite advance over co nventiona l ones.

Ideally , it sho uld be possible to place a
sensing unit at the far end of the trans
mission line which would tra nsfer back

ncar the se nsing unit and a nte nna fault s
ora the transmission line voltages propor-"
tiona l both to the forward and refl ected
powers a t t he sensing un it. Then. o ne
sho uld be able to mon ito r indepe ndent ly
th e tran smi ssion line condition and the swr
existing a t the very termination o f the
tra nsmission line . One could build a suit
able sensing unit if two independent de
paths fro m the sensing to the indicat ing
unit s were avai lable . The on ly simple so lu
tion to th is proble m would seem to be th e
use of a shielded balanced transmission
li ne, e ithe r 70 or 300 oh ms impedance .
Mo re so phist ica ted, ti me-sharing curre n t
flo w scheme s over a t wo-co nductor t rans
missio n line are certainly possible , but thei r
reliab ili ty and econo my might no t ma ke
the tota l effo r t worthwhile . The incorpora
ti on o f a dc a mp li fie r in the sensin g unit ,
which could be of the Monirna tch type,
wou ld also allow the const ructio n of an
ext re me ly compa ct sensing u nit. It could
easily be rf po wered di rectly from the
tra nsmission line current flow.

. . . W2EEY/I •
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........ tEddy Shell W5ZBC
1209 Holiday Place
Bossier City LA 7 1010

Th.
Little

MARK II

W h ile in college this past school year
we designed the " Little Wonder"

antenna described in 7J Magazine of May
1969 . T his article brought a flood of mail
from amateurs all over the world. Moving
from the college dorm back to my perma
nent home the "Little Wonder" for the
most part was discarded in favor of the
"Skeleton Cone Antenna" which appeared

in 73 Magazine, August 1969. T he reade r
will quickly note the simplicity of the
"Litt le Wonder." The " Little Wonder :
Mark II" has the same sim plicity, but two
added charms: (l) its appearance is more
att ractive with its scan t 7 ft stature; and
(2) more important, it has a strong radi
ation characteristic which is a benefit to
any ham on today 's crowded bands.
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For those who missed the original art i
cle of 73, May 1969 , a bi t of a review is in
orde r. Two pieces of hard-drawn % in .
co pper tubing 43~ and 3 Ph in ., were
connected via a coil which was 19 7 turns
of 12 A WG Ny clad close wo und o n a
wooden dowel. The unit was end-fed wit h
a single feeder to an L network or Viking
Mat chbox and tuned for I : I swr.

stick. The two metal poles are spaced Ia
in. apart to accom moda te the coil stock. A
sma ll hole is drilled in each pipe and dowe l
so the poles will not slip together and
provide for a mechan ical a nd elec trical
connec tion for the coi l. A second do wel
rod is placed in the opposit e end of the
po le from the spring coil sect ion . T he
length o f the dowel will be determi ned by

" '" 8 n F EEll\..' ''E

OR VIKING N J.T(H8 0X

2 ... . '10 T""'N5

The Mark /I uses the basic concept of
the origina l "Little Wonder" antenna with
four exceptions : ( I) the hard-drawn copper
t ubing is no w t wo sect ions from a dis
carded pole/a mp stand ; (2) the low-Q 197
turns of Ny clad wire is now a high-Q BW
3034 coil stock, 2 'l'2 in. diamet er (8 turns
per inch and 135 m H; (3 ) the Mark /I is
ta pped for the band being used; and (4) the
an tenna can stand a nywhe re in t he room
due to t he polelamp const ruct ion concept.

Construction is simple a nd all pa rts ca n
be purchased or scrounged :
I used po lela mp o r sp ring-ty pe stand,
2 "bar stool" rubber feet
I BW 3034 coil stock or eq uivalent (2 1/2 in .

dia, 8 turns per inch )
3 6 /3 2 x I I' bolts and nuts
1 3ft dowel ro d or an old broomstick
1 alligator clip
1 8 ft single-wire feedl ine"to run from the

Mark II to the an tenna tuner.

H O\1/ to construct. The pole stand is cut
in two pieces, one 4 33,4 in. and the second
3 1'l'2 in. Before cut t ing the 3 1lh. in . section,
press the spring section until t he tension is

the heigh t o f your ce il ing. A sta ndard 8 ft
ceiling will require a 14 in. do wel. The 8 ft
single fccdline is connected to the Mark /I
at the same point in which the 14 in . dowel
is attached to the pole stand. A j umpe r
wire with an a lligator clip attached to t he
bottom of the coil end is used to short out
pa rt of the coil, depending on wha t fre 
quency you are operat ing. For 75 me ters,
the coil is tapped 10 turns from the
botto m; 40 meters is ta pped 32 t urns fro m
the top ; and 10 meters are all 3 'l'2 turns
fro m the to p. The use of an swr bridge and
a field stre ngth met er will determine the
specific tap for each for each location .
Both the east and west coas t have been
worked on 75 and 40 meters on both a
ba refoot KWM-2 and the KW M-2 wit h the
SB200 .

The Mark IJ is tuned in the same
manner as the original Little Wonder . The
equipmen t is first tuned into a 50n load
and then connected to t he ante nna tuner.
( Do not t une the rig.) The ante nna tuner
is tuned for I : J swr ut ilizing 27 5W Vik ing
Matchbo x or"L ne twork .

32 112 on

- 2 0 -'S- '0'" 3 fUlI ..S FIIOM
TOP COM '''G FROM TOP

~40"" 32 TUIl.. s FIIOM TOP
COIo!I ..G OOW.. FIlOM TOF'

2 112 on O' A
8 TUII" S
PEIII .. " .

JU"""E II C48L E _

AL LIGATOR CLIP-_...!t~
~ 80;" >O TUIl"S FIIOIoO

9OtTOU

tight. When t he spri ng section is depressed
th en measure fo r 3 1lh. in. The two sec t ions
of the pole stand are con nected together
via a I in. wooden do wel rod or broom-

I trust the apartment d wellers will try
the Mark If and find hamming is st ill the
best hobby of the m all .

... W5ZB C ·
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CAN BE FUN

•

WITH

D isencha nted with CW'! Is the code too
old a mode for you? If so , yo u might

be an ideal candidate fo r ORD's DK-I
digital keye r, a fantastic little package with
a brain inside . Believe it or not. the O RD
actually makes it fun to send CWo

If you're already sold o n CW but
haven't ye t tried the OK-l , by allmeans
stop in at your nearest radio store and give
it a go. This unit is nothing short of
fantastic!

With a bui lt-in memo ry and "in te r
cha nge" circui try, the OK-l " reme mbers"
which padd le was pushed last , even when
both the dot and dash keys are activated at
the same time. This feature minimizes
errors that might otherwise be caused by
an opera tor's inad verten t key ing of the
wrong padd le.

It shouldn't take long to achieve pro·
ficiency on CW with the DK·1, though you
may never be able to ut ilize the full
capabil ity of the keyer: a breath taking 60
wpm. A panel knob allows smoo th and
continuous adj ust me nt of sending speed all
the way down to 7 wpm.

Regardless of code speed, the spacing of
and between digita l pulses remai ns at a
constant rutio , with the dashes always
exactly three times the duratio n of t he dots.

48

An engineer looking at the guts of the
DK·I might well mistake it for a modern
miss ileborne package. T hat same high
densi ty, mod ular-construction approach
used in the aerospace industry is employed
in the assembly of the ORD keyer. With
cover re moved , the uni t resembles a "card
rack" ; t hree circ uit cards and the monitor
speaker fra me arc stacked vertica lly over a
"mother board," which contains a transistor
regulat ed power supply.

T he paddle assembly is no t included in
the purchase price ( 51 30) of t he DK -1. To
be compatible with the electronics, the
mechanical portion must be a dual-contact
paddle set. A conventional keying mecha
nism would also be a handy "extra" fo r th e
paddle asse mbly, since the DK-l can be
keyed on a " manua l" as we ll as " auto
matic" basis.

The Brown Bros. key set is an ideal
choice for the DK· l . It contains precision
machine d, adjusta ble speed paddles as we ll
as an adjace nt standard key, a ll moun ted
on an ex tra-heavy cast meta l base. Termi
nal boards on the rear underside of the
mechanism make in terconnection to the
DK-l a snap.

A il ill all, C lV's a ball, 'cause tile DK· j
makes "sending " filii!
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As an alternative, J purchased (from
Permag Pacific Corp., 5441 West I04t h St.,
Los Angeles, California 90045) a fer rite
core, Ind iana General CF I08-Q 2 ( $1. 25) .
This core is good to 50 MHz.

Three trifilar windings of 26 .A WG wire
were wound o n the core, care being taken
to space the turns around the core. I then
used coi l dope to ho ld them in place. T he
primary (an tenna in put) is 10 turns and the
two secondaries (for the receivers) are 7
turns each. All three are used fo r son
antenna and receiver input impedances.

In my case I use two Collins receivers, a

•
receivers

fror T1
•

one

f""" - - -- ,

I I
'--J""IO'-!,T ;...7T'-+--fe )

1
1
I
I
I

= 1
I
L "'

SIGNAL SPUTTER

RCVR I

RCVR2

T he cla ssic met hod of using two
receivers o n the same antenna is to t ie

them in para lle l d irect ly o r use decoupling
resistors. But for my money , both methods
resu lt in una ccepta ble compromises in per
forman ce . Being a purist, and mo re impor
tan tly , a DXer, a 1 or 2 dB drop in signa l
can mean the difference betwee n hearing a
rare o ne or not.

7553 8 and a 7553. No "suckout" or loss is
noted on either receiver, regardless of what
band either receiver may be tuned to. In
fact, no difference in 5-meter reading or
audio level ca n be detected from the
ante nna straight in to the receiver o r
through the to roid .

O ne caution: If t wo di fferent ma kes of
receivers are tied together. some loss may
be noted. This occurs because of the
differences between 'the two input circuits
of the receivers, and it can be corrected by
vary ing the turns rat io of the two secon
daries.

In my case. the toroid was mounted in a
small Minibox with three RCA jacks on it.
It could just as easily mount in the
transmitter o r one of the receive rs. If used
with a t ransceiver and a sepa rate receiver,
the toro id must be put in the tran ceiver
receiver side at t he input of t he receiver. It
cannot handle transmitter d irect ly !

... IVA6 UFW ·

•
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Elliott S. Kanter W9KXJ
3242 W. Hollywood
Chicago IL 60645

, , .
cating

P erhaps the most common concern of
the amateur radio operator is to get

the most signal to his antenna with the
least possible loss. This has been true since
the first spark-gap was heard, and is equally
valid today. This fact of maximum power
and minimum loss is a prime consideration
in both UHF and VHF communications.

There arc many factors which will deter
mine the loss or attenuation we might
experience in a coaxial cable run, Some are
constants but two specific factors are
variable and frequently overlooked . These
factors are temperature and frequency.
Most of us have seen cable charts where the
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loss or attenuation in dB/ft is given, but
the figures do not reflect the two very
important parameters of frequency and
temperature.

If you dispute the effects of tempera
ture on attenuation, remember the last hot
afternoon you operated. Your receiver just
wasn't as hot as it was later that night -.1

<:0 40 50 80 100 120 140
TEMPERATURE. 'F

. .. W9KXJ •

Fig. 2. As the chart shows, coaxial cable exhibits
Jess loss at lower temperatures. To calculate
attenuation, the correction factor, determined by
ambient remperaruse, must be multiplied by
characteristic loss of cable (Fig. I).

1.5 dB x 1.03 = 1.545 dB/lOO ft

lot of those weaker stations were lost in
the noise. During that day your antenna
cable probably underwent temperature
extremes from 50° to possibly as high as
1200 at mid-day and then back down again.

Figure :! is a temperature correction
graph which will permit you to arrive at
the necessary factor by which you can
calculate the accurate attenuation loss in
dB1ft at any temperature. For example. by
consulting Fig. I you see that at 20 MHz a
0.015 dB/ft loss exists at 68°P. However,
you want to know what attenuation you
can expect when the sun is up and the
temperature is 1000

• By referring to Fig. 2,
note that the correction factor at 100° is
approximately ) .03. The formula thus tells
you that attenuation at 100° is equal to:

Similar calculations can be made to
arrive at attenuation for lower tempera
tures as well. Although Pig. I was prepared
for RG-59/U cable, the correction factor
derived from Fig. 2 will apply to any type
of coaxial cable you might choose. To
make the best use of Fig. 2. you must
know what temperature and at what fre
quency the information in your cable chart
was made from. A letter to the manufac
turer will usually get this information so
that you may make the necessary calcula
tions.

•

e V
1/

1/1

1/
1/

1/

• 1/

0.01 0 20 40 60 80 tOO 120 l""O 160 ec lOO 220 240
FMQU£/liCY, 111Hz

Fig. 1. Signal loss of RG-59!U cable at a
temperature of 68°F. Note that loss increases
with frequency. The effects of temperature are
shown in Fig. 2.
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For the purpose of explaining these two
parameters more completely. Figs. I and 2
were prepared. Figure I is a graph showing
the attenuation in dB/ft of RG-59/U
coaxial cable. If you note the lower scale
of this graph, you will find that this graph
shows the effects of frequency change on
the attenuation. For example, at 20 MHz
we can expect a 1.5 dB loss per hundred
feet of cable; at 50 MHz a 2.5 dB loss per
hundred feet; and at 200 MHz. we note a
loss of 5.0 dB/lOO ft.

These facts are interesting, but the most
important factor is usually ignored. This
graph was prepared to show the attenua
tion of RG-59/U cable at 68°P. Pew of us
are blessed by living in an area where the
temperature is a constant 68° year-round.
The mid westerner could expect tempera
tures of from -40° to +100° in a given
year's time. Hams living in the southern
states can experience changes of from 40°
to 100° in a single day. Our graph at 68° is
useful. because some basis for measure
ment must be made. but this does not
reflect the various extremes the coaxial
cable will be subjected to.
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John J. Schultz W2EEY
1829 Cornelia S treet
Brook lyn N Y 11227

•

TRAP-TYPE

The additio n of another element can considerably improve
the performance of multiband vertical antennas such as

the fly -Gain 12A VQ o r 14A VQ models. The added
element can be automatically bandsicitched and a trans
mission line system used which allows simple changeover
from em omn idirectional 10 a directive radiation pattern,

M Ultiband t rap-type verticals such as
the Hy-Gain 12AVQ or l4AVQ (or

homebrew types) provide many amateurs
with a multiband antenna system in a
limited space. Provided tha t a good ground
system is used, such antennas can prove to
be very effect ive for DX work. T he dis
advantage to such antennas is that their
radiat ion pattern in the horizontal plane is
omnidirectional. If one is interested in DX
in any specific area, it is discouraging to
realize that only a fraction of the tota l
radiated power available radiates in any
specific direction . One solution to this
problem is to use another element with the
basic antenna. Such an element should be
economical, provide an effective direc
tional radiation pattern, automatically
bandswitchable on desired bands, and not
require any major change to the trans
mission line system used with a multiband
vertical antenna.

This article describes such an add-o n
antenna element which will provide auto-

52

matic bandswitching from 20 to 10 meters,
develop a directive pattern with at least 3
dB gain , and not require any change to the
transmission line system to the trap
antenna. Basically, it is a stub band
switched element properly spaced from the
main an te nna and fed in such a manner
that the curre nt distribution between the
main and secondary antenna is such as to
effect a directional pattern on the desired
bands. Since the scheme used employs
direct feed of the secondary antenna or
element , rather than a parasitic-type
excited element , it is really applicable to a
wide range of multiband antennas includ
ing horizontal multiband trap dipoles. Of
course, when considering a horizontally
oriented antenna, the secondary or add-on
element would also have to be horizontally
oriented.
Basic Scheme

Figure I shows the basic antenna arrange
ment. Either antenna I or 2 can be
considered to be the trap ante nna and the
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other antenna the secondary antenna.
Figure I(A) shows the antennas separa ted
by IhX. The transmission line to the secon
dary antenna is chosen so that it is Y4 X
longer or shorter than that going to the
main trap antenna, depend ing on the direc
tion in which the main radiation is desired .
Fed in this manner (900 or Y..X out o f
phase) and spaced Y..A, a cardioid direc
tivity pattern results in the horizontal
plane with the direction of radiation as
indicated in Figure lf A}. Assuming that
ea ch antenna still properly matches its
transmission line on the 2nd harmonic
freq uency, Figure I(B) shows the spacing
and phasing relationships. The antennas are
now electrically spaced by 'hX and the one
transmission line is 'hX ( 180 0

) longer than
the o ther. Under these condit ions , the
antennas will develop a bidire ctional radia
tion pattern in the horizontal plane as
shown by the arrows in Figure I(B).

The transmission lines are simply paral
leled together a t the transmitter. This
results in a resultant impedance of about
25 - 26 o hms which the transmitter has to
load into, but such an impedance is well
within the loading range o f almost any
transmitter with a pi network and variable

EL EMENT SPACING

• •

•
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•
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Fig. 1. Two-element an tenna spaced J4A and fed
900 ou t of phase (A) a utoma tica lly becomes ~A
spaced 1800 ou t-ot-ptuse array (B) on second
harmonic frequency without changing feedline
lengths.

Fig. 2. Besides the usual in·phase (00) or ou r-or-phase (1 8 0
0

)

curren t feed systems that appear in antenna designs, a very wide A NT I ANT l

selection of radia tion patterns can be ob tained by different ~-SPACING -~o()
phasings of two antennas. The patetrns shown are the horizonta l TOP VI[ W

radiation patterns. In all cases, the amplitude o f the currents to

both antennas is equal.
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Fig. 3. Secondary srub-bendswnched an tenna
used with 14AVQ antenna on 10 and 20 meters
to form directive array. FeedJine system is based
on Fig.l .

The transmission line to the secondary
antenna is cut to be ~X shorter on 20
meters than the line going to the trap
antenna. Note that the velocity factor for
coaxial transmission line (.66) must be
used when calculating the ¥.aX difference in
length. The two coaxial lines are joined
together via a coaxial tee connector which
mounts directly on the coax o utput jack
on the transmitter. For omnidirectional
coverage or for operation on a band where
the secondary antenna does not resonate,
the coaxial plug for the secondary antenna
is simply unscrewed from one side of the
tee.
Summary

The use of a simple secondary antenna
can increase the gain in almost any desired
direction by usually 3 dB or more when
used with a trap vertical. There is no need
to limit oneself to conventional antenna
element spacings or phasings. One should
carefully study Fig. 2 to decide which
spacing and phasing suits a given situation .
Then. one can proceed with usage of the
secondary antenna in the manner shown
for the specific construction example
shown in this article. . .. W2EEY11•

GROUIrlD
STAKE

"',,'
""""'"...output loading. This is especially true on

the higher frequency bands. In order to
revert back to omnidirectional operation,
the secondary antenna is disconnected at
the transmitter and the transmitter
reloaded.

The spacings and phasings shown in
Figure I are conventional ones well known
by any amateur acquainted with driven,
phased antenna arrays. Many amateurs.
however, falsely think that there are only a
small number of spacing and phasing com
binations that provide useful directional
patterns for a driven array with two
antenna elements (e .g.• ~X or ~X spacing.
in-phase (0°) or out-of-phase (180°) feed,
etc.}. Actually. there are a great many
more combinations that can be used . as
illustrated in Fig. 2.

From all the combinations shown. it
should certainly be possible to develop a
useful directive pattern no matter how
restricted one may be in the physical
placement of the antennas. If the spacing
and feedline lengths are chosen correctly ,
as illustrated in one case by Fig. I. an
effective directional pattern will be
obtained without changing transmission
line lengths or one or more ,bands harmoni
cally related to the band' for which the
antenna array is designed . If there is any
difficulty in interpreting Fig. 2, .one should
first locate the combinations illustrated by
Figs. l(A ) and I(B).

Practical Construction
Figure 3 shows how a secondary

antenna was installed with a basic multi
band trap vertical in order to provide a
directive pattern on both 10 and 20
meters. The spacing and phasing used are
those shown in portion of the antenna and
the lower approximate 8 ft section acts as a
~X vertical on 10 meters. The antenna used
was const ructed from telescoping alumi
num tubing with IV<. in. o .d , tubing used for
the base section. Any similar method of
construc tion can be used but some pro
vision should be made to allow adjustment
of the length of the antenna and the stub.
The secondary antenna should first be used
alone and the transmission line to it
checked for low swr (of at least 1.5: I or
less on both bands).
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Measuring the

D if f e renc e Between
I

Bo b Eldridge VE 7BS
8 0S East 20th A venue
Van couver 10, BC

W hen there is some standing wave on
a feede r, t he actua l read ing on your

d irect ion al coupler doesn 't really mean
very much unless you keep adjusting the
"forward power" for full -scale deflec tion
before reading the sca le on vswr.

Genera lly speaki ng, you won 't go fa r
wrong if you concen trate on tuning your
antenna or transma tch for minimum re
flected power. but so me ti mes yo u may
fi nd the "fo rward po wer" has suffe red by
more than the amoun t by which the
reflected power has improved.

On some me ters you can wa tch t he
f o r w a rd and reflected scales sirnu l
tan eously ; this is fi ne if you have the knack
of reading two things at once and separ
ating the two fac ts in your brain. or in
effect read ing the difference bet ween the
two readings.

This is the kernel of the whole affair.
The only thing tha t really matters is the
d iffe rence . T rue forward power, that is th e
power transferred to t he lo ad , is th e
difference be tween incident power Lpowe r
registered on the me ter as going forward)
and reflected power ( tha t registe red as
comi ng hack ). Do n 't fo rge t tha t you arc
rea lly rea ding voltage across the line. so
halving the reading represents a 6 dB
reduct ion.

If yo u wa n t to be fussy, yo u d on ' t
really transfer that much. because some of
the incident power is lost on the way up

56

the feede r, and some of the reflected
power is lost o n the way down . This makes
the pic ture look brigh ter t ha n it really is.

At HF t here isn' t much loss in feeders .
bu t at VHF and UHF it is q u ite a different
story. If you have 6 dB loss in the feeder
your vsw r meter will read a reasonable vswr
eve n if the a ntenna is q u ite se riously
misma tched at the top of the cable . For
example, an an tenna with a radiation resis
tance of 250n ( vswr of S to a son coax
ca ble) will ca use an apparen t vswr a t the
transmi tter of only J.4: I .

Here is a graph which relates appa ren t
to true vswr fo r vario us feed er lo sses. I
hope it doesn' t depress you.

l3 4567891C
OSSE Il"fO liS"''' AT I'l PU f TO L'''' E

Fig. 1. Curves showing actual versus observed
vswr {or various line losses.
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Fig. 2. Reversed dio des can be-switched in the cir
cuit to indicate inciden t, reflected, or "difference."

-
1

••••
GUARANTEED CUBICAL QUADS

PRE-TUNED - COMPLETE
• PRE-CUT - PRE-DRILLED •

: QUADS ARE BETTER BECAUSE: They have more :
ga in than fl at tops, element for element-Are

1
quieter-leu static and ingnltion noise-Possess 1
lower vertical radiation angle-Require less ' pace
( % width of Hat tops) - Greater capture area, so
better on weak signals-Negligible corona losses-

• Eacellent SW R/ F req. cha.racteristic-Light weight.

11 30 Ibe tor 2 el, 60 lb, for 4 el) Detuning less 1
rom nearby ob jects. Your choice. bamboo or

Aberglass-no aluminum spread ers. Bamboo ex
cephonal quality and half the cost of fiberglass.

1
SPECIAL DEAL on purchase of an E Z WAY
Tower/quad combination. Free literature. 1
eB QueJd4i from '69.96 406 .... AI A
SlCYJ.ANf PRODUCTS T_,.. Twna. rrll~·h6n. ... -

-
1

1

"

1

Tuning Indicator
There is a useful trick in wmng direc

tional couplers (Mickeymatches, Moni
matches, Micromatches are all directional
cou plers):

Close 5 I and read incident power.
Close 52 and read reflected power.
Close both and read the dif f erence,

which is all you need mo st of the
time.

Close them both and the TVI disap
pears.

Note that the diodes are in opposite
polarity. Each presents the opposite sign o f
dc voltage to the meter, and the meter
reads the amount by which one exceeds
the o ther. Incident power always wins out
over reflected power; it had better, because
there is something screwy if more comes
back than originally got to the load!

The better the match the greater will be
the true forward power into the trans
match.

If you have a short length of coax
between the transmitter and the trans
match, and no Son " black boxes" in the
line (Iowpass filters and the like), it doesn 't
do much harm if the transmatch cannot
transform the feeder impedance down to
50n. If the best you can do is tune the
transmatch to look like IDOn, that is fine
as long as the transmitter is adjusted to
load into ioon. Be careful, though, if
there are filters in the line, or you may
hear your modulation talking out of the
black box, and that spells trouble!

. . . VE7BS •

BACK ISSUE GUNSMOKE !
30, count 'em 30, stupendous tremendous
(more handbooks than magazines) fascinat
ing enormous devastating incredibly ener-
vating back issues of 73 .

ONLY $6.00
e c up a i d worldwide

Yes... yes... yes... here is a
golden opportunity to
blow your mind on 30
back issues of 73. You
send us $6 in negotiable
securit ies,-cash or c hec k
and w e w ill send you an
unb e lievable misc e lla ny
of th irty d ifferent (all
different) back issu es,
all from the 1960·1966
era. These are all rare
collectors items. Every
one could likely be wo 

rth a fortune to you . Who knows, you might
even f ind a rare January 1961 in this pileI We
don't even know what IS in these packages. To
keep costs down we have had these magat ines
packed in to sloppy bundles by the Chimps
from Benson's Wild An imal Farm ( nea rby) .
Watch out for banana sk ins. -If you want
spec if ic issu es of 73 they are ava ilable at the
low lo w (high) price of $1 each . Unless we
don't have them, in which case the price is
hi~her. - How about sending a bundle to a O X
friend? Back issues of 73 are worth their weight
in unicorn dung in most co u n t ries. - Mo ney
received without a shipping address will be used
for beer .

73 Magazine Peterborough NH 03458
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H. F. Smith WA9ANW
4N1BO Ridgewood
Bensenville IL 60106

F or many years Uncle Sam's surplus
electronics have been a gift horse to

many hams and electronic experimenters
alike. However, in the last few years, good
surplus has become increasingly more
difficult to locate . Yet, there is one open
door to the bargain store . Buy government
surplus st raigh t fro m the horse's mouth!

There isn ' t an ything difficult or myster
ious about buying direct fro m the govern
ment. It's simply a matter of kno wing who
to contact and what procedures to follow
in order to buy. Although the government
sells as surplus almost any item imaginable,
our discussion will be limited to the sale of
electronic equipment. All govern ment sur
plus is sold through two agencies. The
Department of Defense sells property
belonging to the armed forces and there
fo re has the most property for sale . Pro-
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perty from all other departments and
agencies is sold through the General Ser
vices Administration . In the last couple of
years, very little electronic equipment has
been offered for sale by the GSA. Most of
what has been available was airport naviga
tion eq uipment, although some communi
cations items and some j est sets were sold .

Government sales are of the auction,
spot bid, or sealed bid variety The latter is
the only one that will be discussed here. A
sealed bid sale will begin with the receipt
of a catalog listing the items for sale. Each

, item will be described as completely as
possible by the office issuing the catalog.
But sometimes this is nothing more than
the equipment " type designator" number
or a federal stock number. Each list ing will
also con tain the quan t ity offered for sale,
whether it is new or used, its condition,
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Table 1. Equipment Indicator Letters, "AN" Nomenclature System.

l etter F irst Digi t Second D Igit Third Digit
A A or b o r ne (.nslalled & In""Slb le l Ig h t, heat Aux iliary usemblles ( no t

opera led m "irc raft !. radIat ion. c o m p le t e operating se ts l.

B Under....ater mob Ile , P ige o n . Bomb ,ng.
submarIne .

C Air transportab le C a rrie r . CommunIc atIons ( rece llf in g
( in llCt iva led I . a nd transm iUmg ).

D P ilOlless ca rrier . Rad ia c . Direc tio n fihd e r a nd /o r
ree c e e eusa nee .

E N u p a c (nudear p ro Ejec tion and /or relea se .
rec rroo & eoetrou ., f Ixed . P h o t ogra p h ic .

G Ground , gene ra l T e legraph o r teletype. Fore contro l o r sea rchlight
gro und u se . d irect i('lg.

H Recordin g and/ or re p ro d ucin g
(gra phic , meteorOlo g ical, and
soundl ., Inu"phone a nd pub lic

add ress .

J Elec t ro mechanical ( no t
other.... ise COlfered ) ,

K A m ph ibio u s. T e le m e t er in ll·
L COl' n te r m e asu res. S e a rchl illh t con tr ol (ina c ti lfated ;

u se G!.
M G rou nd, m o b ile lin - Me t eoro log ica l, Ma in te na n ce and t est assemb lie s

stalled as o p e ra ti n g (inc luding t o o lsl.
u n it in a ve hiC le
....hic h has no fun ction
o ther t h a n ... nsport ·
ing the eq u ip m entl.

N S o u nd in a ir . Nalfigat iOna l aids !i nc luding
a ltimeters , b eaco n s , com passes,
re cons . dep th so unding , app roac h
and la nding).

p Pac k o r porta b le Rad"r. R eprodu cing I inac tivated) ,
(an imal o r m an!.

a Sonar & underwater Special . or combination of
sound . pu rposes.

R R ad io . Rece ilfing , Passive d eteetin g ,

S Water su r face c ra f t . S pec ial t y p es , rnaqne ttc , Detecting and/ o r range a nd
e tc " o r com b ina t ,o ns b earin g .
o t t ypes .

T G round , tra n ICOr ta b l• . T e le p h o ne ( .... ir . ). T ra nsmI tt ing .

U G ener"l u tili ty ( in·
etudes 2 o r more
general ins U lIat ion
dassas. airborne, ship .
board, and g round) ;

V G rou n d , vehicu la r lin · Visua l a nd VIS ible
stalled in veh icle de light.
sig ned for funct ions
o t her th a n carry in g
e lectro n ic eQuipmen t ,
e lc .• SUch as t anks!.

W Wa ter surface & A rm a m e n t (pecuhar t o ContrOl .
underwa t er. a rmamen t , no t o t herwise

covered} .

X FaCSimile o r televis ion. Identificatio n and recogn it io n.

(good, fair, poor , or scrap) whether it is
packed or un packed, the total acquisi tion
cost, estimated total weight, and the loca
tion of the property.

After you've found an item that looks
interesting, it 's time to de termine the
amount of your bid and make an offer to
buy it. Several important things figure into
this process. First, all items offered for sale
are "where is - as is." This means the
government does not guarantee that the
description covering the item under con
sideration is I00% correct. (The descrip
tions I've seen have usually been accurate,
but they are nat guaranteed.) With this in
mind, I strongly recommend that you take
advantage of the inspection period that
precedes each sale. During this inspection

JUN E 1970

period, all items are on display for prospec
tive bidders to make their own determina
tion of type and condition . Dates and
times of the inspection period for a par
ticular sale are found in each individual sale
cata log.

Most bidders are unable to view the
offerings first hand due to the travel
requirements and must use the written
description and their knowledge of military
electronic nomenclature to determine the
amo unt of their bid. 1 use a list of AN
nomen clature (Table l) plus a card file as
an aid to bid determination, Another im
portant consideration is the location of the
property. The bidder that is awarded the
sale is responsible for removal of the
property within a specified time, usually
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30 days. Unless you can pick up the
property yourself, the expense of having a
commercial firm pack and ship it will be
incurred . This cost should be taken into
consideration when determining the
amount of your bid. A list of packers and
shippers serving the activity where the
property is located is available from the
office issuing the c sale catalog. An item
containing but one kind of property is
offered for sale on a unit basis with the
bidder being required to buy the total
quantity listed. An item containing two or
more kinds of property will be offered for
sale as a lot . Property in a lot cannot be
separated for bidding purposes. Everything
listed must be considered as one unit. In
bidding on a lot, a unit price bid is not
required. Only total price.

After considering what it is, where it is,
and how many there are . you enter your
bid on the form enclosed with the catalog.
Instructions for completing and mailing the
bid form are contained in the catalog and
on the form itself, and will not be covered
here. The only point worthy of mention is
the bid deposit. A de posit of at least 20%
of the total amount bid is required to
accompany the bid form. In this respect, I
have found postal money orders are supe
rior to personal checks. Awards are pro
cessed faster when money orders are used
and they don't fo ul up your checkbook
when returned from an unsuccessful bid.

Geographical Area
Mame. New Hampshire.... Vermont. RhOde
Island . Massachusetts, Connec tscut
New York , Delaware, New Jersey,
Pennsy lvan ia, Puer tO Rico, Vi rgi n Is la nds
Dist rict o f Co lumbia, Mary la nd,
Virginia, West Virginia
Alabama, f lorida. Georg ia , No rth C arolina ,
Minissippi , South Carolina, Tennessee
Illinois, IndIana, Kentucky , Ohio,
M ich igan, W isconsin
Iowa, Kansas, Minnesota, Missou ri,
Nebraska , North D akota, South D ak o ta
A rkansas, Lou isi a na, O klahom a,
"texes •

Arizona, Colorado, New Mellico , U tah.
Wyoming

Nevada, California

H aw ai i

Id a ho , Montana. Oregon, Washington

Alaska

•

They are good for five years and can be
used as deposits over and over again.

After submitting a bid, three things can
happen. You can be outbid, in which case
your deposit will be returned. You can be
the high bidder and receive the award for
the sale. In this case, you pay the balance
of the amount you bid and sta rt making
arrangements for removal of the property.
Or you might be the high bidder and have
the government reject your bid as giving
them insufficient return. You get the de
posit back. but it's very disappointing to be
the high bidder and lose. All the bidders
participating in a sale receive an award
sheet which lists all successful bidders and
the amount paid for each item. The sheet
also shows which items didn't receive any
bids at all and which items were witheld
for insufficient return.

Government property is being offered
for sale in locations all over the country.
The General Services Administration sells
through 10 regional offices scattered
throughout the country. Each of these
offices maintains a mailing list for persons
interested in bidding on property located
within the region cont rolled by that office.
For a list of regional offices and their
addresses, see Table II. Write any office,
requesting that you be put on the bidders
mailing list. This request will bring a form
on which you select the type of property
you wish to bid on. Mailing this form back

Address
620 POIt Office and Cou rthouse
e c src o 9 , Mass.
3 0 C hu rch S tree t
New York 7, N. Y.
7th and 0 S t ree ts, SW
Washin gto n 2 5 . D.C.
17 7 6 Peec t u-ee S rree t , N W
Atlanta 9 , Georgia
219 South Clark Street
Chicago 4 . Illinois
2306 E. Bann i$t er Road
K a nsas C ity 3 1, M issour i
1114 C o m m erce S treet
D a llas 2 , Tell3$
D e n ve r f ede r a l Center
Bldg. 41
Denll8r 25 , C o lorado
49 fourth Street
San f ra nciSCO 3 , Califo rnia
P o s t O ffic e, Cou rt house and
C usto mh o u se Build in g
3 35 Sou th K ing S treet
H o nolu lu , Hawaii
909 f'rst Avenue
Seattte 4 , Washington
Post O fhce and Courthouse Bldg.
4th and f Streets
A nc h orage, Al aska
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Table II. General Services Administration Regional Offices.
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New
Personalized

Station
Calendar

61

GLOBAL RESEARCH & SUPPLIES
P.O. Box 271A, Lombard, Ill inois 60148

Dress up your ham
shack with this exctu 
sive appointment cal
endar wall plaque.
Full color Apollo gtos
sy photo, 1970 eaten
dar, your name or call
personalized on metal
plate, all attractively
mounted on walnut
plaque . Nels, Skeds
and Contests can be
noted one month at a time. Size 11 lh " x 22" .
Mounting hardware included . 1971 replacement
calendar available this fall. Only $4.75 ea. plus
75¢ for prepaid postage and handling.

Send for FREE catalog "Ham Shack Specia lties"

A bargain receiver purchased f rom th e govern
men t and the card file the au thor used to
iden tify it.

to the regiona l office places you o n their
bidders list. To be placed on the list fo r
Department of Defense sales, write the
Defense Logistics Services Cent er, Federal
Cente r Build ing, Batt le Creek, Michigan ,
4901 6. This request brings a booklet list ing
the classes of property sold by t he depart
me nt and a bidder 's ap plica tion fo rm . Fill
out the form indicating the classes of
pro perty you wish to bid on and the
geographica l areas in which you wish to
bid . When this for m is returned to the
logistics ce nte r, they will place you on the
bidders list for the property and areas you
have spe cified. They will also issue you an
identification ca rd conta ining a bidder
identifica tion number. Save this card . Yo ur
bidder identification number must be
placed on all bids you submit.

That covers the highlights on how to bid
and how to get placed on the lists. Now
you're ready to try your luck. At the start
of the art icle I said that t his is one avenue
to a bargain . That it is. But not all the
time . It's hard to get a bargain when
packing and shipping charges are added to
the sale price. T he closer you are to t he
location of the property, the bette r your
chances. Another asset is a good knowledge
of military equipment nomenclature. If
you can identify a good piece of equip
ment from no description other than the
AN nomenclature or t ype number, your
chances of gett ing a bargain are materiall y
increased. Don't be too upset about repeat
edly being outbid . The ones you win will
be worth waiting fo r.
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Whether you like low power or superlow power, you'll appreciate

the simplicity of these two rigs for CW operation on 40 meters.

Ever want to try a hand at QRP
operation? Here are two rigs that run low
power on 40 meters at low cost.

The first rig (Fig. I) uses a highly
efficient 5763 tube and runs about 13W
with a 350V supply . The B+ voltage may
be dropped down for lower power oper
ation. Alm ost any power supply delivering
about 350V for B+ and 6.3 for the
filaments can be used in place of the one
shown. Adjust C3 and the position of L2
for maximum output and best keying.

The seco nd rig (Fig. 2) runs about 40
mW with a 9V battery supply . Transistor

QI can be . a GE-I , 2N247, 2SA268.
2N416, or 2N394. Adjust RI, CI, and C2
for maximum output and best keying.

With the 5763 Rig running 13W, I've
worked as far as Athens. Georgia (475 mi .)
with a 5 x 9 report. Cutting down the
power to 5W with a Variac, I worked as far
as Syracuse, N.Y. (200 mi.} with similar
results. With the transistor rig, I ran some
tests with WA3EYL about 2 mi. away.
Copy was solid, even when the output
power was reduced from 40 mW to only 2
mW.

Doug Pongrance WA3JBN .

'",.,

0 '
(SEE TEXT)

Fig. 1. (left) and Fig. 2. (above)

40..' "Y C, ~
450V '" U

Z6T saw 3923

" ~C3 L2,,
L~ ]T l1ClOKuP WIRE

AROUl'tO Ll

;:;:; OO!>.,
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a space problem? an installation problem?
a budget problem? an applications problem?

or simply a problem 01 where to buy?

en i comes

is ours

•

Your one-stop so lutio n is ANTENNAS, INC.
Excl usively specia lists in radiating systems, complete systems or any component part.
Arrays -complete or in kit form, quads, vaqis, dipole assemblies, verticals-fixed or
mobile, towers, masts rotors, guy and contro l cable, transmission line, coax relays and
switches, connectors and adaptors, test gear, technical publicat ions, corrosion resistant
hardware, corrosion proofing chemicals, insulators, installation and wiring hardware,
aluminum tubing and plate, wire, and much, much more.

It your requirements are for a complete system, major components, or the smallest
yet important piece of hardware
ANTENNAS, INC. has :
Amphenol
Antenna Specialists
Belden
Bilada
CDE Rotors
Cubex
Cushcralt
DGP
DPZ
Dow-Key

Int I. Wire Rohn
E. F. Johnson Saxto n Wire

E Z Way Kirk Electronics Skylane
R. L. Drake Millen Swan
Ham-Kits Mini-Products Telrex
Heights Mor-Gain Times Wire
Hy-Gain Mosley Tr i-Ex
General Cement Newtronics Tristao
General Electric Omega-T Unadilla
Gentec Phasar Vesto
Go ld li ne Polygon Plast ics Wa ters
Gotham Productos Joga Whitaker Cable

Our prices and deliveries are hard to beat . . . anywhere.

ANI[NNASINC Dept. B. 512 McDonald Road ~~gTe~:~~::Jv~i~~ ~~~ :~/C~~;I~~-~~~~·.l I • Leavenworth, Kansas 66048. $2 .00 refundable on first order.

$1 69.95

Rockville . Conn. 06066

(KTKA
"o~~C;ro' . SP(CIAl
~\-~\O~oo~1' COMBINATION

I'~col' .
Com plete VTR Recording System

A L L BRAND NEW

1 - Noreleo VTR EL3401 A/54 $585.00; 1 - TV Camera TK-204 VD-4 $169.95 and
1- Canon TV-1 6 1" F1.4 Lens$39.95. Value $794.90 - Special Package Price $749.95

Stock #5000-WG . Shipped via REA or truck . chgs. collect. D etails flyer 970J2.

DENSON ELECTRONIC CORP.
12031875-5 198PO Box 85, Longview 51.
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A. David Middelton W7Z C
Box 303
Springdale UT 8 4767

I t is the morning of Ind ependence Day.
and Lindbergh F ield is socked in 

closed. Poised on the San Diego runways
are 92 planes all with lady pilots ready to
take to the air fo r the 23rd Annual Powder
Puff Derby'

The destination is Dulles Airport,
Washington , D.C., over a prescribed
2500-mile route with designated check
points and stopovers.

Amateurradio's problem : Re lay to race
officials, on both coasts, arrivals and
departures of all 92 planes at everyone of
the nine checkpoints along the o fficial
route from San Diego to Washington .

Here is a true account of four days of
genuinely worthwhile comm unications by
a handful of dedicated ham operators.
They sweated, cursed, (as off-the-air
"asides") , and battled propagation that
ranged from fantastica lly good to impos-
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from one station to another. All thinking
people know what happens to word-of
mouth messages: they usua lly co me out
well garbled .

T he Powder Puff Derby relay ne twork
req uires to tal accuracy. without delay , and
fu ll cooperation between operators who
have no previous experience in working
each other. Many are participating for the
very first time , though the Derby is an
annual even t.
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sible. And they provided a reliable and
almost continuous flow of in telligence in a
l z -s ta t ton relay back and fo rth across th e
U.S.

Time wa s when t he word " re lay " was
sy nonymous with amateur radio . Today .
there is li tt le or no relaying being done
except on established traffic nets. Another
facet of o ld-time ham rad io has all but
va n ished : the req uireme nt fo r total
accuracy In the passing of inforrna tion
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Honorary Starter "Snoopy" waves off first of the
92 planes in the '69 Powder Puff Derby, with the
flag bearing official San Diego bicentennial
emblem. (Who's Snoopy? - Ruth Ebey of San
Diego.)

By the time the fog lifted at San Diego
and the planes were cleared for takeoff,
th ree of the entries had been scratched.
But the 92 d id get under way. and the
radio operat ion swung into action .

At first, things were confused and
hec tic, as is often the case with such,
am bitious undertakings. An FAA officia l
called , via ham rad io, to ask how many
planes had bypassed SI. George. Such a
question migh t be perfec tly norma l, but it

had been asked before the race had even
started. Once the gals were airborne,
though, rad io traffic began to fall into
some thing of a rou ti ne.

Nervousness set tled over race officials as
well as members of the communications
net whe n, 12 ho urs after the planes had
departed, one of the con testants was
unaccounted for. A concentration of
cooperative effort within the framework of
the nationwide ne twork managed to turn
up the elusive missing plane, and the net
secured for the night. The first leg of the
race had ended with no casual ties and no
critica l problems. But tha t was just the first
day.

The second day was no mo re than a few
ho urs old whe n, fro m W7LYV, came the

•
report: " Plane down and burning near
Jacobs Lake, near the north rim of the
Grand Canyon."

Quickly, the ne t control sta tion passed
the word tha t the downed plane was not

66

one of the Powder Puff Derby contestan ts,
although it was in the general path of
flight. The ham who origina ted the call,
W7 LYV, alerted the Federal Aviatio rt
Agency and the Arizona highway patrol,
but the net control station kept the mes
sage from being relayed east of Salt Lake
City. No need to pass traffic that was no t
pertinent to the race, the reasoning was;
and besides, like any message, news o f an
accide nt, eve n though unrelated to the
Derby , cou ld be misund erstood or misin
t e r preted at subseq uent checkpoints,
resulting in needless confusion and con
cern.

When the emergency t raffic had cleared,
the network bustled with routine messages
going both ways along the routc; thousands
of bits of informat ion were passed from
one point to another. The planes began
together, but now they were strewn in the
air ove r the entire flight route; and the
communications had to cover the co mplete
range - from the area of the first femme
pilot to tha t of the last. The network was
alive with t raffic all right ; but it was
organized, tersely worded, efficiently
passed.

All afte rnoon and evening of July 6,
radio and TV weather reports indicated
rapidly deteriorating flying conditions in
the midwest , with a bad front moving into
th e central and eastern por tio n of thc U.S.
The racing ladies were heading directly in to
very bad weather! Many set down and
stayed put in various locat ions to avoid
flying into the storm !

As the net ended its second day, all
planes but one were once marc accounted
fo r. The FAA was alerted, and an officia l
fo llow-up would provide data on that last
elusive straggler.

The results of the first two full days of
the Derby Relay Net indicated a sp len did
spirit of cooperation, a high order of
discip line, and an intense interes t on the
par t of not only the relay members but by
nonparticipat ing amateurs as well, many of

. whom called in to briefly express an
interest in the race and in the net. W6011
at Carmel, Calif. performed yeoma n service
policing the 40 me ter frequency of oper-
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PPD. CO NT. U.S .A.

From Distributor or
Direct from Factory

3201 HANDLEY EDERVILLE RD.
FORT WORTH TEXAS 76118
817 I 268-1611

THE DK-l DIGITAL KEVER

is designed to allow the CW operator to transmit

morse code with a MINIMUM of hand motion. No

other keyer exceeds the OK·! in this respect.

•
.....

-

The Brute stopped in tho other day and showed us Raytnlck's Red line
Series. Now we know why these amps are called the "Brutes".

-
() -R n, ] n c. :

-

Note t hat in the above examples, only on e depress
release cycl e of the dot and dash keys Is required.
All letters. numbers and punctua tion m arks m ay be
generated using variations o f t hi s techniq ue.

• Code speeds from 7 to 60 WPM with correct inter-letter and Inter-word spacings
• Mercury reed relay for transmitter keying and receiver muting • Input for
manual key • Keying monitor with built-in speaker • 18 integrated circuits, 12
transistors, 5 diodes

-

•

These exam ples illust rat e t he min im um hand m otion required. The dot and dash keyS may be closed
o r re le a s e d in t he o rde r indicated withi n m icrosec onds of e a ch ot he r.
"A"--elose dot-dash key. Dur Ing the dot or dash, re lease dot-dash key.
" R"-Close dot-dash key. During t he dash or second dot, release dash-dot key.
"P"'--Close dot -dash key. During the second dash or dot, release dash·dot key.
"L"--Close dot key. During the first dot, fl ick the dash key. Release dot key d uri ng t he last dot.
" S"--Close e esh-cct key. Release dash key at any time d ur inf{ the

th ree dot s and dot key dur ing the last dot ; or, rel ease c ash
dot key duri ng the last d ot .

" Double Dash" --<: Iose dash·dot key. Release dot·dash key during $124.50
the last dot or dash.

WRITE FOR
FREE

BROCHURE

DX 2000L
80·10 Meter
_ 2000 watts

PEP SSB
HORIZON VI L Six Meter _ 1000 watts PEP AM, CW, RnY
_ 2000 watts PEP SSB _ Two EiMAC 3-500Z Zero Bias Triodes
_ 1000 watts PEP AM, CW, RnY _ Hybrid Tank Circuit - Raytrack's own
_ Two EIMAC 3·500Z Zero Bias Triodes unique Toro id and Air Inductor
_ Precision Taut Band Meters Combination
_ Adjustable "ALC" Network _ Rugged, Separate, Heavy-Duty Solid-State
_ Designed for Continuous Duty Power Supply

Oh yes, the Brute also dropped off a fresh stock of Raytrack's world·famous
AutoLevel, the Ultimate in Speech Compressors.



ation during th ese fir st two long days of
this hectic co mmunica tion problem.

Problems
The weather was bad in the midwest

and cast as the third day began . Severe
storms raged over all t he ro ut e east of St .
Joseph , Mo . At 1920 GMT, WQQOQ
reported from Kearny that all planes were
still on the ground . Not one of those
sensible gals chanced a tak eoff in the face
of that storm!

Then that see mingly inevi table result o f
all huge nets happen ed. The messages
became increasingly co nt radic tory. Here is
the log for the afte rnoon of the third day.

1423Z - WQNII reports via relay that
13 planes have departed but 9

• still left at SI. Joseph .
1432Z - W9JLL tells W8VA that planes

24 , 14, and 21 departed MI.
Vernon. The lad ies are moving
cast again !

1438Z - K7FCN says h is two birds st ill
on ground at SLC. No one
knows why the delay .

144 5Z - K7FCN breaks in to say thar
one plane is in the air and o ne
on takeoff st rip. This clears
SLC of all his planes.

l447Z - Plane 21 had been scratc hed
prior to the sta rt of the race;
ye t it kept showing up in
checklis ts. A critica l look is
ta ken at informat io n sources
and wo rd goes out to correct
and prevent such errors.

1529Z - WQQOQ says that NO planes
have de parted Kearny.

154 3Z - WQQOQ reports that No . 8
depart ed Kearny on a "special
V F R" after much deliber
ation between Kearny and San
Diego regard ing race rules.

1546Z - W7ZC reads W8VA , Hunting
ton , directly (W8DUV, YL
Kay , o perating).

1640Z - WA 7D UG , Fran , Las Vegas,
checks into net. (She was to
be act ive and a great help in
checking racers' locations dur
ing the remainder of the race .)

170 I Z - Plane 40 arrives at Dulles
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-
Marilyn Copeland and Pat McEwen, both of
Wich ita, Kan., ready to board Pat 's snazzy
checkered racing Beechcraft Bonanza V -35A.

Field, the terminal point.
1720Z to 1817Z - Scores of arrival and

departure times rela yed by
sta t ions east and west o f
Kearny as the racers move
eastward.

181 7Z - The RO NS (req uired overn igh t
stays) for the third night
begin . And planes are scat
tered!

195 6Z - WQQOQ sends W9JLL a re
quest to determi ne accurate
list of arrivals at Dulles, but no
information was received in
re ply to this for mal req uest.

The conflic ting reports and incompleted
message loo ps raised questions among the
respon sibles of the co mmunicat ions net
works. And at 201 3 GMT (or Z), W6KBT,
the western net con tro l sta t ion, suggested
that all sta tions furnish " modus operandi "
of relay sta t ion setups along with lists o f
part icipat ing personn el. It stood to reason
that if th e net operation was to be
smoothed in future effor ts, the place to
begin was in the organization . Mailed
q uestionn aires would be put into circ ula
tion afte r the Derby.

Meanwhile the gaps in the relay net
were widening and difficulty was mounting
in handling data from the mid west across
to the west coast. And still no word o n
arrivals. At 20 50, a message from W6KBT
to destination stat ions K4EAM , W8VA ,
and W9JLL: "Imperat ive exped ite arrival
times your station". St ill no reply . T he ne t
cont rol ke pt pressing W7ZC to obta in
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"Granny" Maybelle Fletcher, pilot, and Jack ie
Kelly (copilot no t shown) m ade a fetchin g pa ir in
their red dotted tops and tat tered m in is.

information fro m the east regarding arri
vals. For some reason , informatio n seemed
to be flowing to the east but little data
flowed from the east to the west.

Eventuall y, the long list of arrivals at
Dulles was received in the west directly
fro m W~QOQ by W7ZC. The Kearny sta 
tion was the sole remaining link between
cas t and west. Relay possib ilit ies east of
Kearny were scant; clearly , a commu ni
cations breakd own had developed a long
the last leg of the rou te.

The snafu contin ued the foll owing day .
Western stat ion W7ZC mad e repeated all
out attempts to esta blish co ntac t directly
with any Washington , D.C. statio n, irre 
spective of its net participation . Do zens of
calls made on all modes and freque ncies
yielded no response from the Washington
area !

F inall y , at 1830, W7ZC raised W3NY ,
near Washingt on , and ex plained the sit ua
tion . W3 NY, unable to raise K4EAM , man
aged to make contac t with a Huntington
stat ion. Thus, the net stepped o ut of the
ne t to maintain a flo w of commu nica t ions.
Through a series of sched ules, W3NY
passed add it ional da ta updat ing the loca
tion of racers.

There was no explana tion of the failu re
of all o the r Washingt on area sta tio ns to
re ply to W7Z C's repeated d irect iona l calls,
particularly in view o f the fact th at W3NY
reported the weste rn sta tion's signal was
co nsis ten tly loud and clear.

Even though no t a smash ing success, the
Derby relay ne t worked! The team had
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successfu lly moved traffi c efficientl y an d
accura te ly across the U.S.

There were a few unsatisfactory con
clusions. Informa tion is st ill unavailab le as
to wh y Dulles did not originate and for
ward more data to the western race offi
cials, via the relay . Informa t io n from
D ulles was fru stratingly spa rse, and
especially on the last day .

In spite of the co mmunicatio ns black 
ou t in the east (or boycott) , the event
spoke well for the am ateur fraternity . Had
it not been fo r the fine cooperation of
non-net W3 NY. and the continued activit y
at W8VA , W6KBT (who was bei ng queried
by race o ffic ials) would have been left
witho ut any news.

Word reached W6KBT after the relay
that K4EAM o perated und er a severe han
dicap d ue to stat ion loca tion and a poor
ant enna . And, o f co urse, the co mple te lack
of any transcontine nta l circ uit severe ly
hampered ne t operat ion.

On July 3, 1970 , th e 24th annual
Powder Puff Derby will begin fro m
Monterey Peninsu la Airport in Northern
Californ ia. As the damsels make their
2760-mile trip to Bristol , Pennsyl vania, the
ground-based o bservers will aga in be lo ok
ing to th e ama teurs for their communi
ca tions support. Will th ey get it ?

Po s si bl y ! Here' s some msurance
measures:

I . Est ablish a trunk sys tem, with relay
terminal sta tions no t lo cat ed at the Race
airports, but with these sta t ions serviced by
"d rops" fro m the airport. These "drop"
circuit s sho uld be o n a di fferent frequency
fro m the net itself, preferab ly on VHF FM .
This me thod was very successfu lly used a t
several sta t ions along the relay .

Placin g sta tions away fr om airpor ts
would permit better ins ta llations and
antennas due to restri ctio ns enforced by
airpor t communica t ions managers.

2. Establish adequa tely eq uipped and
manned stat ions (wit h CW and SSB faci li
ties) plus suitable antennas and o pera tio ns
space , fo r tota lly reliable co mmu nicatio n
along the ne t syste m. Red undant o r at leas t
multiband equipme nt is desirable . Each
relay sta tion must have total comm u ni
cat ion with the stat ions in both di rections.
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T hough it is not necessary for a re lay po in t
to be able to co mmunica te wit h stations
beyond the nex t one, it is h igh ly desirabl e 
as proved in 1969 when commun ica
tio ns was ma inta ined ac ross wide gaps
because of poor condi tions or o ther
reasons.

Emergen cy po wer may well be a
req uisite , especia lly a t key poin ts ! Mobi le
unit s migh t provide such links if t he system
chuin is broken.

All sta tions should be capable o f o pe r
at ing at the ir maxi mum potent ial , as this is
bad ly needed when QR ~t , QR N, or propa
gation causes difficulty.

Sta t ion plan n ing must be d o ne ill
advance, Jury-r igged an tennas and faci lit ies
prove a hand ica p to the system.

3. Alternate frequencies should be
pre de te rmined, preferab ly in the lower
ends o f the bands (less QRM) by provid ing
upgraded licensees and eq uip men t. At
ma ny points difficu lty was had in finding
allY reli able ope ra tors. A few upgrad ed
licensees did take li me and have sufficie n t
inte rest to be valua ble to t he net 's oper
ation.

4 . Esta b lish be tte r liai son bet ween race
officials (having data ), and o pera to rs a t
re lay poin ts. Th is is a ma t te r for race
officia ls working with net personnel.

At each weste rn station, o pera to rs were
read y , ab le, and willing to d o their jo b
witho ut de lay. In so me locat io ns it

appeared that race o ff icia ls were ind iffer
en t or were u ninformed as to the ne t's
purpo se and ava ilabil ity, result ing in a
de la y in passing info rmat ion .

It is cle ar tha Lthe pr ime co ns ide rat io n is
the safety of the p ilots a nd crews - Lhat
the transm ission and recep tio n of arr ivals
and depar tures is seconda ry . Ho wever , th is
" flyi ng safe ty" may require accu ra te
upda ted info rmation in the even t o f a
mishap.

The ama te ur opera tors were aware o f
t his and d id ex ped it io us ly hand le all in fo r
matio n given t he m. But it was not charge d
to the net.

The Po wder Puff Derb y re lay net is a
service opera tion and all who part ici pa te
should take cogniza nce o f t his fact. Ne t
responsibili ties include the establishme n t
of su ita b le eq u ip ment a nd opera tional
facilit ies to mai n ta in solid commu n ica t io n
ba ck and for th across the cou ntry in o rder
to handle da ta supplied by race officia ls.

It follows, there fore, tha t race offic ia ls
sho u ld exte nd the same fu ll sp irit of
coopera t ion to the amateur rad io o pera to rs
so that the fullest uti liza t io n may be made
of fa r-flu ng net ta le nt.

Now . What about that Powder Puff
Derby coming up'? Where and how d o the
misses and Mrs. fly'?

On Ju ly 3, the 24 th an nual Derby wi ll
take o ff fro m Mo nterey Penin sula Airpo rt
in Mo nterey , Ca lif.

•

Safe and sound all the way from San. Diego to
Washington, D.C. Crew #55 from San Jose, Calif.
are greeted by pilot/author and president of
N ational A viation Trades A ssociation, Frank
K ingston Smith. (At controls) L ayn e H ack ett ,
"Cumulus" held by Betty Hicks, world famous
golfer. (No dog-sitter could be found so Cumulus
had to race, and loved tt.}
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It 's Fess Parker's Piper Comanche PA·24 ; th is
team flew in the coast-to-coast dash, "Daniel
Boone" himself capped the pilo ts of #32 just
before tak eoff. L. (Copilot) Billie Herrin .; R.,
(Pilot) Margare t Mead, winner of the Derby in
1968.
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Extra pre-recorded cassettes (1 hr]
specify 8, 16, or 25 wpm .. $5.50

Johnson heavy duty key ... $6.50

-

•

/...... ...
. .... . '0.

" '7
WOODSIDE CS- l .. .•...$48.00

The COMPLETE Code Practice System
MOST CODE PRACTICE SYSTEMS WILL HELP YOU IMPROVE YOUR RECEIVING
BUT HOW MANY OF THE M WILL REALLY HELP YOUR SENDING ? ..

THIS ONE Will
AND IT INCLUDES A PANASDNIC
PORTABLE CASSETTE RECORDER!

• Practice receiving with pre-recorded cas
settes

• Practice sending with the bu ilt in code
practice oscillator

• By recording your own sending, you wi ll
be able to spot flaws and errors that
would ordinarily be overlooked

• When it is not being used for code
practice, the recorder may still be used
around the shack and for general enter
tainment purposes

• The system comes complete w ith a 1
hour pre-recorded cassette (specify speed ),
a 1 hour blank cassette, microphone, ear-
phone, and batteries. 110 vac adaptor $7.00
PLEASE ALLOW $3.00 FOR SHIPPING - EXCESS REFUNDED

WOODSIDE RESEARCH CO.
BOX 276, YARDLEY, PA. 19067 PHONE : 215-493-5850
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"Snoopy" on Louise White's Mooney Super 2 1
might have had a ro ugh ride, but p ilor Louise
looks cool and relax e d after arrival at Dulles,
although th understorms plagued the last half of
the race ro u te.

The race is open to all qualified wo men
pilots flying stock model. fixed -wing, single
or multienginc aircraft. As always, only
day light fly ing in VFR (contact) weather ,
as defined by the Federal Aviat ion Ad min
istration . is permitted. Winners are deter
mined on a handicap basis. "par speeds"
having been established based on figures
availab le from manufacturers' da ta fo r each
ma ke and model of aircraft. Since takeoffs
are in order of entry, winners cannot he
known until all planes have crossed the
finish line.

Climbout will soon take them over the
fruite d farms of Fresno , first of the 10 en
route stops officially designated for refuel
ing and remaining overnight. Stop towers
will be equipped with Simplex time sta mps
so that after t he flyby of the t iming lines,
time will not be cou nted in the fina l
scoring until the wheels start their takeoff
roll on the runway.

Racers will po int thei r noses into the
blue to dear Mt. Whitney 's 14,000 foot
peak. They will overfly the blinding gleam
of Death Valley before letting down into
star-studded Las Vegas. Eastward, they ' ll
flash ove r the deso late beauty of a last
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K7UGA Harmonic. - All hajj the happy winn er
of the 1969 Powder Puff Derby.as Congressman
Barry Goldwater, Jr. hands her the trophy at the
awards banquet held at Marriott Twin Bridges
Hotel, Virginia.

fro ntier with its int ricate spi res and serra ted
ridges, the brilliant red sandstone of the
Valley of Fire , and the goosenecks of the
river canyons, to arrive at the fool of the
penc trat ing blue, serpen tine Lake Powell at
Glen Canyo n Dam a nd Page , Arizona .

Continuing along the north rim of the
mighty Grand Canyon, contestants will
enjoy unlimited visib ility encompassing
Zion Na tional Pa rk with deep purple
gorges. sculptured Bryce Canyon, Rainbow
Bridge - "one of the seven natural won
ders of the world," Mo numen t Valley wit h
its red cliffs , and volcanic Shiprock before
amvmg at booming f-armington , New
Mexico, "Energy Capital of the World ."

From here it's still high country with a
let-down over the Navajo Trail fo r a must
fly by at Johnson Field in Wa lsenburg,
Colorado, before heading for a must slop
at Peterson Field. Colorado Springs in the
shadow of 14 ,000 ft Pikes Peak. Desire to
linger in th e Ga rden of the Gods, red
monoliths scatte red among green fields,
and at the arch itecturally beautiful Air
Force Academy, must be denied with the
longest leg still ahead : 375 miles into
Hutchinson, Kansas. From this prospe rous
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city", contestants may press onwa rd with
ou t oxygen if lo wer winds arc favorable , to
revisit Springfield , Mo ., then into the
business hub of northwestern Tennessee,
Dyersburg. A high welcome awaits the
racers at this mandatory stop.

Then it's a takeoff on a northeast
headi ng for historic Louisville , Ky. , which
co mbines midwestern vigor with so uthern
charm.

Off and upward the racers will press to
Morgantown's splendid airport set a top one
of the verdan t hills of West Virginia .

The fina l lap is a hurd le over the
sp rawling Alleghen y Mountains into the 3
M Airport . Brist ol , where the Pennsylvania
Turn pike Bridge over the Delaware River
connects Lower Bucks County with New
Jersey . Here , atop thei r tower, the time rs
will click off the fina l seconds fo r each
plane as its crew flashes past the glorious
orange finish line , salute to a cha llenge
accomplished.

Contesta nts will be vretng fo r the
S5,25 0 purse to be divided among the top
five winners. T rophies will be given, as well
as several thousand dollars more in addi
tional prize monies for the best scores
between stops, best in each horsepower
class of aircra ft, and in o ther specialized
categories.

The racers will help Monterey celebrate
its bicentennial. Sponsoring the start is the
Mo nt erey Bay Chapter of the Nine ty
Nines. The terminus is being sponsored b y
the Eastern Pennsylvania Chapte r of the
Ninety-Nines.

And for the l Sth consecu tive year, the
radi o net will be furnished by ham rad io.

Considering the checkpoints between
th e two termi nal points, the total ground
d ist an ce co vered , and the very large
nu mber of people part icipating, it is truly
no wonder that two-way coverage gets to
be a problem at times. But improved
procedures and a determinat io n by co n
scie ntious amateurs will combine to make
the next Derby the most successful o f all.

The au thor wishes to acknowledge the
con tributio ns of Kay A. Brick, Chairma n
of the boa rd , All-Woman Transcontinental
Air Race, Inc., Teterboro , N.J .

. . . W7ZC •
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COAX ADAPTER
VHF to BNC

Many new converte rs, SWR meters, and
other accessories are now coming out wit h
the newer BNC coa x con nec tors on th em.
Most ham s have been using coax eq uipped
with the PL-259 plug o r similar larger size
connec tor. A simple , casily-constructe d
adapter can be assembled as follows, at a
cost of approx imately 7 5 cen ts accordi ng
to current " bargain-counter" prices. All
that is need ed is one PL-259 plug and one
UG-I094 j U. The latter is the BNC type
also known as UG-62 5, and is the single
hole chassis-mount version .

Drill and tap the neck of the PL-25 9
3/16 inch fro m the end with a 6-32 th read ,
an d fit this threaded hole with a fla t-head
screw. Solde r a piece of 16 or J8 AWG
wire to the center pin of the BNC fi tting,
cu tting it long enough to ex tend through
the cente r pin of the PL-2 59 when the
BNC fitting is inserted into the neck of the
PL-2 59 . The BNC fittin g has a fla t on its
thread ed surface; t ighten the setsc rew
agains t this flat , and so lder the wire to the
center pin of the PL-259 .

The photograph shows the "before an d
after" views of the assemb ly. This ma kes a
st urdy, sho r t, convenient ada pter, and
tak es ten mi nutes to assemble, preventing
loose, haywire lash-ups.

Herber t Sandstrom, Jr . W9MEV •
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21 dB of gain on 2 meters with a new
approach to the construct ion of VHF beams

by A.H.C. Smirk, RE. ZL4TA H
(Reprinted from Break-In)

Introduction

Of all the components making up a
VHF installation the antenna offers

the most potential for improving a station's
capability. For those who may have doubts
it is pointed out that with t he low-noise
transisto rs avai lable today . such as the
MPFI0 7 of the fi eld-effect type , it is
relatively easy to obta in a go od noise
figure : however, the overa ll noise figure o f
a VHF receiving insta llat ion is affec ted by
the gai n of the anten na. T he improvemen t
that can be obtained by increased an tenna
gain depends only upon the size of array
that it is practical and economica l to
construct.

In recent months I have develo ped a
suspension system fo r VH F antennas where
the rigid booms and st ruc tural framework
of the convent ional high-gain an tenna are
replaced by ropes under tension . With this
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system it is easy to construct very long yag i
antennas which individually have the same
gain as stacked arrays of conventional
design. ,

The 32-element yagi described in th is
article has a length of 73 ft, a theoret ical
gain of 2 1 dB , and can be const ructed from
all new mate rials for less than $ 10. Photo 1
shows a comp lete d 32-elcment beam
before it was raised on to its masts. Anten
nas of th is form could properly be des
cribed as suspended long yagis and I
suggest tha t they should be called "sly"
beams, using initial letters to form the
acronym.

Electrica lly the sly beam is identica l to a
rigid boom yagi of equivalen t length except
that the elements are sligh tly shortened to
compensa te for the removal of t he usual
me tal boom.
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Table I . D im ensions and spacing f or 32-elemen t
sly beam.

t
7"14G C o p per w i re

Elem....t l ength. in . S plicing Iro m Spacing fro m
Oi,ecto. P'<JCed i"9 E lement Driven Elem en t (in. J, 3!>.2 " ", 35.2 " 14.0

a 3 5 .2 ,.• 21.4

• 35.2 1 6 .4 31.8
s 35 .2 3 1,9 69 .7
s '" 31,9 101.6, 35 .2 31 .9 13 3 .5

• 35 .2 31 .9 165 ,4

s ae a 3 19 197 .3
ro 35 .2 31 9 229.2

" 35 .2 3 1.9 261 .1

" 35.2 319 293.0
ta 35.2 319 3249

" 3 5 .2 31 ,9 356.8
ts '" ai.e 388.7

" '" 319 4 2 0 .6

" '" 3 19 4 52 .5.. 35.2 3 19 484.4

" ", '" 5 16.3
ao 35.2 3 1.9 5 48 :2

" 35.' '" 5 80,1

" 35.2 31 .9 612 .0
aa 35.2 3 1 .9 6 4 3.9

" 35.2 3 1.9 67 5.8
ae 35.2 31.9 707 . 7
ze 35.2 3 1.9 739 6

" 35.2 3 1.9 771 .5
za 35.2 3 19 8 034
as • '" 319 835.3
ac 35.2 '" 8672

O roven Element ,..
Aellecto, 4 3 0 12 3 20 ,5

All directors - cut from 1/8 in. .diameter alum i
num welding rod .

Driven Element and Reflector - cut from 1/8 in.
diameter brass rod .

Spacing of Fiber Cord s - 14 in.
Design Frequency - 144.2 1101 Hz

slo tted, ba la nced T V feeder to a fully
adjusta ble balun a t th e transceiver. T o
some , th is sy st em may seem a bit crude but
it d o es con t rib u te to the o verall simplicity
of the antenna . Results u sing the d elta
match are very sa t isfactory and checks
made with an impedance bridge con firm
that a good match is obta in ed at the driven
element. When using balanced lin e it is

necessary to keep th e line tau t, otherwise
some flu ctuations in forward and reflected
power may o ccur with movements of th e
feeder. Det ails o f the d elt a mat ch a rc give n
in Diagra m I.

Suspension Cords
O rdin ary cotton or hemp rope is not

sa tisfa ctory for th e suspension cords as
these material s absorb water into their
fib ers resulting in swelling a nd shrin ki ng .
Furthermore , the length of such ropes
depends upon the period fo r which t hey
have been subje ct to lo ad , a phenomenon
known as " creep." For any VHF an tenna it
is a fundamental requirement that e lements
must have the correct spacing at all times
whe n the antenna is in u se . Nylon cords
generally do not absorb water into the
fiber, but some types will ho ld water b y
ca p illa ry absorpt ion be t ween the fibers. A
120 Ib breaking st ra in fishing line made o f
"Ulstron" fib er has b een found to have
adequate me chan ical p ro pert ies. (I t is New
Zealand made , so may no t be read ily
ava ilable in a ll areas. But parachute cord s,
deep-sea-fishing lines, and o ther high
st rengt h nonporous cords shou ld be
equally su itab le . )

Elements
With y agi antennas the directors may be

all o f the same length o r o f d ecreasing
length wi th distance from the driven ele
ment. In the former ca se the optimum
length for all d irector elements d e pend s
upon their total number. When there arc
more th an 12 in number , the length of
directors b ecomes less than 36 in. for a
design freq uency of 144.2 MH z. Aluminum
welding rod of 1{8 in . d iameter is su pp lied
in 36 in . lengths and is a re ady source o f
eleme n ts. The low-cost , ligh twe igh t and
high-conductivity characteristics of alumi
num make it an ideal ma ter ia l. For the
drive n element and refl ec to r which are
necessa rily greater than 36 in . long at 2
meters, so lid brass ro d of 1/8 in . diameter
has b een used . It is ava ilable in lo ng lengt h s
from su p plie rs o f nonferrous metals. The
lengths and spacings of all el ements for th e
3 2-ele men t sly beam are give n in Table I.

Matching
Most of t he usual forms o f impedance

mat ching sho uld be sat isfactory with t he
sly beam. I used a 300n d elta ma tch at the
dr ive n e leme nt and a length of 300n

--
300n Balanced

feedli ne

Diagram 1. Details of delta matching for 300n
balanced feedline.
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Fabrica tion

Even with the best artificial fiber cords
available a small amount of creep inevi
tably occurs. A standard technique to
minimize this is to prest retch the cords for
~4 hours at about 90% of the breaking
load . This is well worthwh ile as about 80%
of the ultimate creep will occur within the
first few hours of loading, leaving only a
sma ll percen tage to occur while the
materia l is in service. The pres t retching is

conveniently done by placing two of the
cords in parallel ready for the elements to
he fixe d and then tensioning between
anc hors as prescribed.

As an additiona l safeguard against creep
it is recommended that when the sly beam
is not in use the tension on its supporting
cords be reduced to less than 50% of the
working load . In practice, this is easy to do
and only requires that the supporting cords
pass through a pulley at the mast head and
down to some convenient point from
which adjustments can be made.

Two light wooden spacers about 15 in..
long are used to maintain the cords at the
correct spacing. These can be fixed to the
fib er cords by passing the cords thro ugh
small ho les drilled near the ends of th e
spacers and then kno tting the cords abou t
the spacers.

It should be noted that t he supporting
cords are slightly elastic so that the spacing
of the elements depends upon the tension
applied. Also the sag of the array and
susceptibility to lateral disp lacement in
high winds is affected by the tension in the
cords. It has been found that a total of
80 - 100 lb of tension in the antenna is
satisfactory fo r a system employing two
cords each of 120 lb breaking strain.

The elements should be cut to size and
fitted to the supporti ng cords wh ile t hey
are subject to the in tended wo rk ing ten
sion. ~any method s of attaching th e
cleme nts to the supporting cords are
possible. However, wire ties sho uld be
avoided because of the risk of producing

noise in the receiver due to the interaction
of the unbonded metals. The simplest
approach is to tie the elements firmly in
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Fig. 2. Knot used to fix elements to suspension
cords.

place with a piece of colton fishing line as
shown in Fig. 2.

It is useful to arrange the knots so that
they can be slid along the fiber supporting
cords. The first step then is to tie all the
elements in place and then working fro m
one end slide each clement in to its exact
position. A measuring stick with the lead 
ing dimensions marked on it simplifies this
procedure. Knot s are t hen trimmed a nd a
dro p of glue or varn ish applied to hold
them.

Masts
Two supporting points are required, one

at each end of the array. and each of these
mus t be capable of taking up to 100 Ib of
sideways loading. This sounds difficult but
in practice is not really so. Use can be
made of trees, chimneys and other natural
objects although care is necessary to insure
that t he antenna's performance is not
affected by objects within its effective
aperture. If a t ree is employed some
arrangement is necessary to compensate for
sway; o therwise the ele ment spacing will
va ry . One so lution is to use a pulley at t he
treetop and a coun terweight wh ich ma y
rise and fall in a setup similar to that used for
low-frequency longwire antennas. Even if
two masts are req uired the cost need not
be excessive. I used masts of IY2 in.
galvanized pipe with three guy wires at
every l O ft of height. The guys used arc
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IO-gage fe nce wire, each fitt ed wi th a wire
strainer fo r easy t ensioning. With this
arra ngemen t there is no di fficu lt y in
obtaining the necessa ry 10 0 Ib la teral load
abil ity a t 40 ft a bove ground, provid ed the
guy anchors arc firmly set.

Fig. 3. Th e laun ching en d of the "sly " beam.

Polari zat ion
With the ar rangemen t shown in Fig. I

the t wo fiber cords arc brought together to
form a single cord at each end of the
anten na. Generall y the we igh t of the feeder
is suff icien t to keep the elements ho rizon
tal bu t in wind y co ndit ions the ant en na
ma y rotate , thus a lte ring the plane o f
polariza tion. A simp le solu t io n is shown in
Fig . 3. T wo ligh t cords are attached to the
wooden space r at the reflector elemen t to
maintain the desired plane o f polariza tion
of the array. A change from horizonta l to
ver tica l polarization or vice versa can be
effec ted in a fe w mo ments by alteri ng the
relative posit ion s of the two stabiliz ing
cords thus ro ta ting the array about its lo ng
uxrs.
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Bandwidth
Generally spea ki ng, the bandwidth of a

yag i a nte nna is inverse ly proportiona l to
the gain: for a 2 1 d B yagi. peak perfor
ma nce can on ly b e expected over a na rro w

por t ion of t he band . As normally d efin ed ,
the band wid th o f the 3 2-clemen t sly b ea m
is pro ba bl y a bout 0 .5 Ml-l z a t 2 me te rs.

Outside this ra nge a no t icea b le drop in
performance is ex pected. However, the sly
bea m has an u nusual feature not fo u nd in
conve n tiona l a ntennas : The sup port ing

cords are quite clastic and by alter ing the
tensio n on the beam it is possible to alter
the spacing between adjacent c le me n ts.
This ell masse altering of c leme n t spacing
tun es the a rray and has t he effec t of
increasing the useful bandwidt h o f the
an te nna. It should be poin ted out that to
achieve max imu m ga in a t a pa r t ic u la r
freque ncy the spacing be tween every
elemen t and t he le ngt h o f every eleme n t

must be optimum.

Gain
Some authorities d o no t sta te perfo r

mance figures for antenna a rrays because

of the u ncertaint ies involved. Ho wever. I
conside r tha t an ind icat io n of the pote ntia l
performa nce shou ld be give n so th at dif
fere nt arrays may be tentative ly compared.
Pro vid ed the readers realize that many
fac tors such as ante nna height a nd mu lt i
pa t h reflectors can markedly a ffect
a nte n na performa nce , no se rio us d is p utes
should arise.

The theore tical gain of the 32-eleme n t
sly bea m is close to 21 dB when compared
with a d ipole . Many weeks have been spe nt
in a ttem pting to ve rify th is ga in f igure

experimen tally but a reliab le and accurate
figure has not been obtained. On-the-air
compara t ive t ests u sin g a dip o le a nd a
5-cleme nt y agi gene ra lly su p port the theo
retical gain figure. The a n te nnas used for
comparisons were carefully checked for
impedance matching a nd reson a n te fre
q uency. Measure ments were made wit h the
ai d of a relia ble ste pped a lte rna to r fitt ed
between the conve rte r and t unable i-f
system. T ests were conducted from two
sites under a variety of cond it ions wit h
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sta t ions up t o 180 miles distant. The
imp ro vement o b tai ned wi th the sly beam
over the 5-e lemen t yagi o n receiving tests
was t ypically Z 5-units, o r 12 d B.

O n the lo ng pat h between Duned in a nd
Wellington (37 0 mi les) the sly beam has

shown it s su perior it y. O n December 14
when Bill (Z L2CD ) was in contac t wit h
Peter ( Z L4LV) and Z L4 T A II (mel. Bill 's
signa ls we re bare ly pe rce pt ib le on a 5
c lemc nt y ag i at my Pigeon Flat DX sit e. On
the 32-element yagi Bill's signa ls we re

easi ly readable.

F ig. 4. A "sly " beam can be rolled on to a card
board tube for transport.

Portable
Beca u se t he sly bea m has no rigid boom,

it can readily be ro lle d in to a ca rdb oa rd
tube for transpo r t to f ield d ay o r OX sites.
The to tal packed weigh t o f the 3:!--ele ment
beam, excluding feedline. is about 2Y2 lb .

Usefulness
Obviously the sly beam is not intended

fo r across-town con tac ts. With a simp le

antenna, such as a 5-element yagi, it should
be possib le to consistent ly work stations
o u t to 100 miles o r more, give n ave rage

c o n d i tio ns a nd mo derate t ransm it ter
powe r. If you can no t d o t his, fix your gear
first or find yourself a good portable
o perating site, then think abou t b u ild ing a
sly b eam.

F or mo st O X purposes thc fa ct t ha t the
array is fixed in direction ma y be of li ttl e

importance. T he 32-element beam d es
cri bed he re has a. bea mwid th in the HE"
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plan e of about 100 (a t the half-power
points) . Thus at 200 miles the width of the
main lobe is about 34 miles. My lo ng yagi
at Pigeon F la t near Dunedin has been
carefully aligned so that t he centerline of
the main lobe passes close to Wanganui in
the North Island . In the region of Welling
ton the main lobe (when it gets that far)
wo uld be 75 miles wide . Thus Christ
church, Welli ngton , an d Auckland all lie
close to the 10 0 solid angle enclosing the
main lobe of the antenna on its present

• hea ding. In addition to the dispersion of a
signal with distance, resulting from the
dive rging antenna beam, there is scatter
due to to pography and atmosphere. All
this means that beyond 200 miles the area
over which the transmitt ed signa l will be
heard a nd from which signa ls will be
received is quite broad .

Future Developmenl
Alt hough the suspension system appears

best su ited to the yagi , it could readily be
adapted for collinear or other types of
array.. Even with the yagi there is much
scope fo r experimentalion and develo p
me nt. An accurate measure of the gain of
the sly beam and an assessmen t of the
broad ening of the bandwid th achieved by
alte ring the tension of the suspe nsion cords
wo uld be worthwhile projects.

A q uick gla nce at Table I, which gives
the length an d spacing of elemen ts, shows
that apart from the reflector , the driven
element , and the first fo ur directo rs, the
element length and spacing is cons tant. If a
reflector, d riven eleme nt , and set of
lau nching directors were fi tted to each end
of the array, a switchable bidire ctiona l
antenna might resu lt , This could prove
handy fo r ZL2 s who could then beam
north or south simply by feeding the array
at one end or the othe r.

Conclus io n
The sly beam is an exceptionally high

performance an te nna which can be con
structed in a single afte rnoon from all new
materia ls for less than $ 10 (excluding
feede r and masts) . No special to ols o r
fabricat ion techniques are req uired and
anyone who can t ie a knot could construct
one. Unusua l fea tu res of the suspe nded
beam are it s ab ility to be tuned by varying
the tension on the su pporting cords , it s
high gain resulting from it s length , and its
portable na tu re. It is best sui ted to fixed
direction commu nicat ion beyond 100
miles and should make po ssible some rare
DX co mmun ica tion on 2 meters and per
haps eve n a record-breaking contac t
between a first a nd fo urth dist rict stat ion .

. .. ZL4TAll •
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I inst alled the silencer on the back of
the unit. T here was already one hole d rilled
there; careful planning will enable you to
place another hole at a critical spot for
two-point mounting.

Be care fu l not to mount the silencer
snugly against the transceiver or the top
won't fit on. An extra nut on each scre w
will act as a spacer providing the necessary
clearance.

There is all sorts of wire left over which
could probably be cut off. I j ust wound it
up in a circle so as no t to be bothered
soldering connectors. Be sure to remove
the jumper wire inside the transceiver
between the IN and OUT jacks.

Inside view of 250-C showing the two bolts to
mount the noise silencer (the other one is just
right of the electrolytic).

Installing the
Swan 250-C

Noise Silencer
Installing the noise silencer in the Swan

25 0-C can be a problem if it is done
according to the factory di rections. T heir
way requires the noise silencer to be
di sassembled every time t he transceiver 's
to p is re moved. They're probably ho ping
that the purchase r will never have to open
the to p ~ except eve ry couple of yea rs or
so to change a tube - however , this is no t
necessarily the case.

Mea lng \\Im~Hh
B

Out t
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Back of un it af ter mounting silencer .

This silencer works quit e well o n
silencing igni tion -type interference that
seems to be the curse of all 6 mete r
o peration, bu t is ineffect ive against t he
"so lar noi se" that co mes and goes.

Installing the noise silence r o n the back
of the unit makes it convenien t to remove
the top fo r service , does no t d ist ract fro m
the a ppeara nce of the eq uipmen t; and it is
no grea t problem to reach back there to
turn o n and off if y ou remember to keep
the knob up.

•

•
•

•

•
\J' j a

Fro n t vie w of comple ted pro jec t, Be sure to line
top of silencer with top of transceiver.

So your new Bandjam mer 5000-Q is
rated a t 752 W peak power. Big dea l. How
much of th is is ge tt ing out where it cou nts '?

It 's easy to find o ut by insert ing an rf
am met er in series with the line , A more
exact reading wo uld be to have the rf
am meter at the an tenna in pu t term inals,
but that migh t be impract ica l when it
comes to reading the meter (although you
could put a d iode the re and a remote
rea d ing meter in t he shack ),

Recently I fo und an rf am me te r at o ne
of t he mail -order surplus ho uses fo r $2.95.
I in sta lled this in a litt le cabine t, put two
coax connectors o n the back (in and out)

•
and now ca n read rf current in the line .
in to the d u m my antenna, o r wherever it is
gomg.

Back of unit af ter completing wor k. Wires prob
ab ly cou ld be shortened.

This silencer is also sensitive to a ny
stra y rf that the antenna picks up . There
are th ree o ther 6 meter men within six
mil es o f my ho me - this device will detect
the rf and send it to the speaker whenever
they o pera te, even if (especially if) I'm not
tuned to the same frequen cy. The o ther
day a police car d rove by wit h t he radio in
opera tion , so mewhere betwee n 40 and 50
MHz, and it picked tha t up. The Swan
factory advised me there was no way to
eliminate that problem - inhere nt in the
FETs.

Measuring
RF

Output

•
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Insrc e wiring is extremely simple. No te groun d
wire installed to insure cont inuity of the shield
circuit.

The completed instrument showing the coax
connectors on the rear.

Remember the formula P=1 2 R? Square
the reading on the meter , mult ip ly by the
impedance of the line you're using, and
you have the power past that po int. At t he
ant enna, you could de termine the anten na
resistance and take the curren t rea d ing at
that point.

When tuning up the rig, place the
ammeter on the antenna side of any tuning
or matching devices and tune for maximum
current.

It's amazing to learn how much (or how
little) current these rigs produce . For
instance, my Swan 250-C puts 1.35A into a
son line . My friend's 5BI0 1 from Heath
kit put out 0.7 A until we worked on the
antenna - then it put out about I .25A. My
Heathkit 5B40 I puts anywhere from 2 to
O.6A into a 50n Cantcnna, depend ing on
what hand it's on.

Com mercia l sta tions determine their
power by the a nten na curren t. Knowing
the antenna resistance at the operating
freq ue ncy, they mult iply that by the cur
rent squared. If the ante nna resistance is'
62 Yzn , 4A rf would he I kW into the
an tenna. 126.48A would be I MW.
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Remember the ammeter does insert a
little reactance in the line (I never leave it
in all the time), and the calibration changes
with frequency, although you can tell what
side of the ballpark you are on. An rf
ammeter in the shack makes a nice piece of
test equipment.

c:@Xl

Useful
•

Cable
Clamps

Rad ia tor hose damp used for coax-to-mast app/i.
cation at WA6CPP .

After using plastic tape to hold coax to
mast, and after having a big mess trying to
undo the tape, I came up with the idea of
using automotive radiator hose clamps to
hold the coax to the mast.

These clamps are available at almost any
au tomotive supply outlet or discount store,
come in a number of sizes, and are rela
t ively inexpensive.

Several coax li nes can be held with onc
clamp .

The worm gear does not loosen in t ime
and holds the coax securely, Be careful no t
to tight en down too far, however, as it
could cause a problem in the future . Just
"ease down" until the cable is snug.

WA6CPP.
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• • .an efficient short 1/4 wave twenty meter dipole
Henry W. Strege WSAZE

I n creasing the efficiency of a mobile
antenna has always been a worthwhile

project to me, especially so, after reading
the first paragraph o f the article , Tile Hl8
High-R F Short Ream, by David L. Walsh
W8 HRF, in the Feb. 1969 QST. This
paragraph sh ows how a short dipole ca n be
made mo re efficient by end-loading wit h a
coil and capacit ive hat : T he radiat ion
resistan ce is increased while t he coil losses
are decreased . An illustration on page 496
of the 1969 ARRL Radio Amateur 's
Handbook sho ws why more power is
radiated with this type o f a ntenna. Note
the ground-loss resistan ce is given as Ion
or more in t he above reference . The
W8 HRF arti cle a pplies to a I>X dipole . I
decided to try this idea with a v..X 20 meter
mobile antenna, which is 7 ft 4 in .
(i ncl ud ing the antenna mount o n the car) .

Comparison
My co mme rcia l antenna has a co ntin

uously variable coil, adjustable from 3 .8
MHz to 29 .0 MH z. Both antennas were
adjusted fo r resonance a t 14.235 MHz .
Reports from different parts of the
cou ntry, includ ing one from t he Hawaiian
islands, indica ted that the top-loaded
antenna is one S-unit better than my
com merc ial antenna..This difference was

JUNE 1970

obtained by checking each mobile antenna
with the trap vertical on the house, switch
ing quickly from one to the o t her, to avoid
fading effects. The two mobile antennas
were interchanged on the car n ear the
house, fed through 75 ft of coa x ca ble
fro m the base station . The commercial
antenna was down two S-units while the
top-loaded antenna was dow n only one
S-unit from that of t he house antenna. The
transmitter PA current changed only 7%
when switching antennas, which would not
significantly affect t he results . This 6 dB
gain should be equivalent to increasing the
transmitter output by a facto r of about 4.
This is a chea p and easy way to increase
power out put as well as receiving ab ility .

The top-loaded antenna is a little top
heavy and ne eds guy cords or light ropes to
keep it from leaning back or swaying out
from the car. I used two nylon cords,
anchored a t the coat hooks above each rear
window, passing through the top of each
window to the bottom of the coil. At
speeds of over 60 mph a low howl can be
heard ; however, a person usually slows
down when using the mobile rig.

Input Im pedan ce
To find o ut how much the radiation

resistance was increased, an rf bridge was
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be dismantled and carried in the t runk of
the car. I used lh in. alumi num tubing for
the bo ttom hal f an d a slightly smalle r
tubing that would slide inside fo r the top
half.

One of the t wo sect ions was made 3 in .
longer to allow for telescoping. For the
insulati ng section I used a 5/8 in . wood
dowel trimmed at t he ends so it wo uld
make a tigh t fit I in. in to t he top half of
the dipole and into a 1 in. piece of Y2 in.
long tubing. Two opposing sec tions were
cut off and the other t wo sec tions were
bent in at right angles, one over the o ther.
In the ce nte r of th is bent-over section, a
hole was drilled and tapped for a 10-32
bolt. A I in. long bolt was inserted and
threaded through from the open end of the
tubing before being fitted over the wood
dowel.

It is advisable to secure the dowel
inse rts in the tubing with small bolts o r
scre ws.

Before mounting the coil the wooden
insulating sec tion should be given one or
two coats of shellac and after thoroughl y
drying, one coa t of marine spar varnish
should be applied . This should keep the
moisture out for a long time. One end of
the coil was for med into a sma ll loop to
tak e the 10-32 bolt ; the other end was
straightened o ut to lie para llel to the
aluminum. tu bing.

The loop end of the coil and the
capaci tive hat were put on t he 10-32 bolt
at the end of the insu lating section and
fastened with lockwasher and nut. The
insulating sect ion should be centered in the
coil. The other end of the coil was fastened
to the alu minum tubing with a sma ll
sta inless stee l automotive hose clamp, avail
ab le at most car repair or filling stations.

Four eq ually spaced slits , about 2 in .
long, were cut at one end of the bottom
tubing sect ion, the one with the largest
diameter. The two sections of t ubing were
then telescoped together fo r about 3 in.
and clamped wit h ano ther stain less steel
hose cla mp . The junction was marked so
t hat it can be assembled again to t he same
lengt h.

This type of construct ion allows t he
antenna to be taken apart and carried in

constructed sim ilar to t he one described in
the arti cle, Ho w to Hang d Dipo le, by
James Ashe W2D XH, in 73, May 1968. T he
input impedance of t he commercial
antenna was measu red as 30n and that o f
the to p-loaded was 42fZ ; both antennas
resonated at 14 .3 MHz. This would indi
cate a 12n increase in rad iation resistance,
as the ground-loss resistance wo uld not
change ap preciably for the t wo measure
ments. The coax fee dline was disconnected
fro m the an tenna, and the rf bridge con
nections were made as short as possible 
in my case, 3 in .

Construc tion
The construct ion of this antenna is

similar to that used in t he W8HR F article
except I used only half t he driven eleme nt.
I used a 12 in. capacitive hat fro m a
previous project , with 16 spokes mad e of
l 2-gage hard-drawn enameled wire. With
the total length of the \i,A dipole, the
required coil was made with 25 t urns of
9-gage aluminum clo t heslin e wire (2lh in .
outside dia meter and 8 in . long). I made
this d ipole in two sect ions so that it could
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the trunk of the car when not in use. The
botto m o f the antenna was fitt ed with a
bolt which would fasten onto the antenna
mount on the car. The cente r of the co il
should be supporte d as suggested in the
W8HR F art icle . I used two sma ll Bakelit e
st rips faste ned with sma ll wood screws to
the center insulating section. I t ied the coil
wire to the Bakel ite strips with fishing line
through sma ll holes drilled near the ends of
the strips and covered them with coi l dope.

Adjustment
Wi th the antenna fas te ned to the

ante nna mo unt on the car and the feed line
disconn ected , a sma ll hal f-turn link was
connec ted between the bot to m of the
antenna and one of the mounting bolt s on
the car bod y. A grid-dip me ter was use d to
check antenna resonance. The coil was
adjusted by moving the hose clamp, at the
botto m of the coil to spread o r compress
the coil until the grid-d ip meter showed
resonance at the chosen frequency With
the meter left in the dip posit ion , the
frequency should be checked on the
sta tion receiver for a more accura te
reading.

I found a sma ll change in the position of
the hose clamp gave a large freq uen cy
cha nge. I bent the en d turns a little for the
fine adjus tment after making the coarse
adjustment with the hose clamp. Other
adjustment procedures using an swr bridge
or a field st re ngth me ter can be used to
tune the antenna to resonance. The swr
reading changed very little when the fre
quen cy was changed fro m 14 .2 to 14 .3
MHz.

. . . W5AZE •
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T he I l-element version of the long
circular quad is designed for operat io n

on 144 MHz up to about 146 MHz .
Measured horizontal forward gain showed
15 dB gain over a d ipole. Front-to-back
was 21 dB for t he horizontal pattern ratio
(and not the vertical directivity of that
pattern); and 1 measured 9 dB over a d ipole
for the vertical forwa rd gain , and 12 dB
vert ical front-to-buck. Measurements were
made on the linea r sca le of the SX-122
S-meter t hat was modified for elimination
of con tact-potent ial bias effects, an d with
increased control of i-f amplifier cathode
current (meter elect rical zero). By using a
Parks Electron ics' Lab Converter plus a
JFET prea mplifie r, linearizing of the
Svmete r scale on t he low end was obtained.
These measurements are re peatable. An
International Crysta l secondary frequency
standard provided the transmi tting signal
source on exactly 144 .00 MHz, from a
seventh-overtone crystal. The transmitting
antenna was a simple Y<&A groundplane that
could be turned vertical or allowed to
radia te horizontally , de pending on the
relative position of its case. The 11 -elemen t
long circular quad was operated as a
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receiving array for these test s . Antenna
he ight was 70 ft above flat ground . thereby
eliminating ground reflections.

Theory of the l l -Element Circular Quad
Ini t ial measureme n ts - ma de by an

o rgan iza tio n having tics with Projec t
Oscar - sho wed 18 d B gain o ver isotropic
(not o ver a d ipo le I. since the patt ern was
ob tained whi le my an te nna wa s trans
m i t ting o n rooo MHz to a reference
ant en na receiving the signa l. I a m very
grateful to those who ma de t he tests
possib le ; ho wever . there is one poi nt that
sho uld be cleared up : T here is vertical
pol ari zation in the majo r lo be . which
mea ns some circular is genera ted. Repeat
able test s have shown - o n th is :! meter
model - that with I i circu la r group
phased clements there 's 9 dB jdipole for
ward ga in o n :! met ers ; and 12 d B/d ipo le
fro n t- to-buck for t he vertica l patte rn!
According to W~ 11TH , so me circu lar polar
ization is always present in most co m mon
ant enna s. If you try to test you r o wn
antenna, re member that the st ruc tu re

•
under test can not be o pera ted in the
transmit mode for rc liuble readings. Grou p

ing the cleme nts as sho wn in the photo
graphs boosted horizon ta l re ceiving-mode
gain by as mu ch as 5 " rea l" d B o n the
18-ele mcnt struc t ure. At present , the ga in
of an I I -clemen t ci rcular quad is 15
dB/d ipol e, with an est ima tio n o f 18
dB/dipo le possible with 18 properly phased
(no t like a yagi) eleme n ts.

Screen size is a lso a fa ctor in re con ciling
gain ex pected with actual measurements .
As you increase forward gain , front -to-ha ck
tends to d ecrease . with any major improve
ment in the forward lobe . This d o esn 't
ho ld for yagi arrays, for exam pl e, since
adding ext ra e leme n ts to ma ke it "lo ng"
reduces the o verall eff iciency to such an
extent that a slight in crease in forward gai n
is the o nly effect . And , by addi ng even
more elements , considerable power is dis
sipa tc d as clement "heat" if we co uld
me asure it ! T h is is where I slop ped furth er
research and developed "driven" parasitic
di rector groups. Getting back to screen
size. yo u ca n e x pect an increase of 2 dB by
in creasing screen size fro m 4 to 8 ft
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Fig. 1. Th is photo show s the com p leted 11
element 2 m eter circu lar quad. Screen size is on ly
4 ti, an d found !O be inadequate, un less it could
be increased to 200 inches. An 8 tt diameter
screen reflector w ou ld have cost $48 for meieri
alsalone ! F orget abou t " ch ick en wire" and you'd
need a "cherry picker " for hardware clo th,
because of the weight.

F ig. 2. Car l Day made 2J.2 ro un d trips bef ore final
ground readings w ere taken as being accep table.
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Fig. 4. The array is in position, w ith ropes gleam
ing in the sunlight. Use of a rugged gin pole is an
essential.

(B ut I had so me douhts because of guy
wire breakage the day be fore.} The to p of
the gin pole is at SO ft. I was o n the ground
pull ing up on the line streaking down to
the left. T h is shot is included in the article
to show how a steeplejack or lower con
struction man can safely erect th is an ten na.
Incide nta lly , boom le ngt h is 21 ft a nd
screen diame ter is 4 flo

F igure 4 is a d ramat ic one. Wit h erec
tion lines streaming in the wind Carl D<.I Y is
t igh tening d o w n the mast bolts prior to

connecting t he RG-S/ U to the aluminum
Foamf lex , We used a Dill To wer T V lower
for a rugged S l Il -per-section mast. Ro h n
I \4 in. heavy galvanized mast is used to
rota te and support the ll-element quad.

Figure 5, a closeup of the d rive n
e lement connec tions, revea ls the scree n
mesh st ructure. The rou nd 9 in. flat pla te is
con nec ted to thc a lumin u m Acfra mc st ru ts.
The plate is made fro m M-D y ellow b rass .
Pla te-to -boom att ach me nt is acco mpl ished
using right-angle she lf h racket s wh ic h arc
thoro ughl y bo lt ed to the boom wit h 3/16
galvanized ro undhead machine sc rews.
Rive ts arc used to hold the screen to the
A-frame. F ro m this position we can also
see where the boom was electrically broken

3 shows perhaps the most
or in-between position of the
ll-eleme nt quad. lie made it!

F igure
hazardous
tower and

diameter: however, I wou ld expect fron t
to-back ratio to increase to o nly :!4 dB .
Ho pefull y . the horizontal forwa rd gai n
would he 17 dB/dirok'!

Co nstr uc t ion
Figure shows the completed 11 -

element :! meter quad. T he h oom is made
of thin-wall a lumi num TV mast and is
qui te strong. The scree n is a b raced , two
part st ructure covered with hal f-inch
Ma cklanh urg-D 1I nca 11 "cXr and ed :..11 U III i·

num" mesh ( chi cken wi re won't dol) . Th e
to p se t of guys is a ttache d at th e 60 ft
leve l.

Figure 2 shows th t.' an ten na ma n 's pos i
t ion ut t he 40 ft level: and the to wer is
hack-lighted ni cely against a d arken cd sky.
T his pho to shows mos t clearly the con
necting tower holts and the aluminum
FOcJ11Ijlex transmission line taped to it.
Note especially thc slipknot of rope around
the first director in the first (common)
group. You can sec the clement wiring if
you look close ly

Fig. 3. Seen here is one of those crucial moments
when " yo u don't kno w if he can make it bu t you
don't dare ask!" Since this was a success with a
4 ft screen, a later modification to inclu de a driven,
reverse-phased aluminum element certainly made
the job easier.

88 73 MAGAZINE



I.

I

71

•
and have 73 delivered to your
door for as long as you liveI

010 I TAK~ 11I0SE BE
Gu'(s FOR A BVN!>L 1J 71 SET

FOR

LIFE

SPECIAL LIFER DEAL: $10 down
and $8;80 per month for five months.
In add ition to gelling 73 fo r the rest of
your life you will get a great b ig beau t iful
LIFE SUBSCRIBER Certificate fo r the
shac k wa ll.
The cover price has gone from 37ri to
5 1.00.
The yearly subscription rate went from 53
to 54 to 55 to 56.
The li fe rate is ONI.Y 550 and will
obviouslv have to go to $75 soon.
If you send the full amount with your order,
you will receive this beautiful Deluxe edition
of the Hammond Standard World Atlas. (U .S.
residents only . ptease.I
,,---------------------------------------------,

Yes! I want to be a 73 LIFER . Put my name in your "eternal" fil e and send me the I
I LIF ER certificat e. I
I 0 I enclose S I0 and agree to pay 58 .80 each month for the next 5 months. I
o I enclose S50 cash. Don 't fo rget to send my free Deluxe atlas (U .S. only ). I

Name Call I
Address I

ri t)' /S t~ te Zip I
_ 1 3111 a stun tman _I already subscribe. and hereby ex tend :
_I am a te st pilot till death us do part.
_ I am a bomb disposal man _ I am not already a subscriber II
_ Other _ Oth er

Send to 73 Magazin e , Peterborough. N . H. 03458 I



wit h an external nylon sleeve: this was to
prevent irregu larities in the an te nna's pat 
tern ; however, it was not found to be
completely necessary. Figure 5 also shows
a Cushcrafs CI.·//6 colli near clement
block. These circular elements were bent in
a local sheet-metal shop. Sufficient care
must be used to prevent breaking the
mou n ting block (especially whe n stra ight
ening an already mo un ted lo o p). Con nec
tions to the b lock are m ad e wit h 200n
Federa l It'ire and Cable transmitting twin
lead. The other end of the t winlcad
goes to a Sound & TV Systems a-to- t
ferrite-core VHF balun. The ba lun is
wound on an IR N-9 core , availa ble fro m
Penna cor Division o f Rad io Cores. I used
l -l -gagc wire for the windings, insu lated
with shrinktubing on the inside. The
wound core is next encapsulated with GE
silicone rubber. The encapsulated ba lun is
then housed in a large rubber Muettar boot
and taped thoroughly. T he vswr is un ity ut
144 Mllz ; it rises to about 1.5 to 1.0 at
146 Mll z. The Cushcraft collinear clements
need to be shortened .2 in. off each

Fig. 5. In a later version of the same Lf -e tem en r 2
meter circular quad, the screen reflector was cut
off the hind portion of the boom, and an
extension of the boom was made to aJlow the
new reflector to have proper 19 in. spacing from
the first driven element.
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reflector ha lf-loop p lus an ad di tional length
for the di st ance from blo ck ter mi na l to
blo ck terminal. An in ch off each Cushcraft
driven element is a ll tha t is req u ired fo r t he
38 in. elements.

Fig. 6. Detail of the insulated strut from mast 1O
boom. Notice the element ends. Mounting and
physical connections with these elemen ts are
critical! (Lac- Tite nut and stud lock is mandatory
for holding screws in place, unless you have
stainless-steel lock washers.)

Figure 6 shows closeu p of the cleme n ts,
b rass gusset pla te, and th e elec t rica lly
broken boom-to-mast brace. The gusset
pla te is pa tterned a fter another d esign
except that it is made of brass and no t Y.!
aluminum. Another improvement is tha t
there 's a boll all the way through bot h t he
mast ing and the boom! Muffler cla mps arc
also used, inst ead of the usual clamp. Since
o ur mast is sma ller t han the boom, a piece
of scrap rubber garden hose serves to bind
these surfaces. The broken boom brace is a
piece of scrap aluminum 1/ 16 in. angle,
riveted to a solid PVC block.

Each end of the Cushcraft circ ula rly
ben t cleme nts is butted aga inst each o t her
insid e a steel ~ in. shaft co upling pre
viously drilled through with a 1/8 in. bit.
After drilling , element half-loops arc
inserted about midway, drilled in place,
and riveted. This is t he o nly way I cou ld
find to rigid ly connect clemen ts without
breakage .

T he d riven clements are 76 ill. diameter,
with allowance made for block-to-block
spacing. The first group of directors are all
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F ig. 7. The aluminum Foamffex transm ission fine
(sho wn here above-groun d) has been bur ied in a
shallow trough; no w I have a good crop of
K entucky btueqt ess over it,

cut to have a n overall circ umference o f 7 2
in. The second grou p of directors all have
an overall circ umfere nce of 68 in . For a
given cons ta nt in inches :ve can arrive at a
formula whi ch we divide by frequency in
MH z to get the correct lengths. (Sl ide rulc
accuracy is all that 's nccessary. )

Figure 7 shows erect ion eq uipmen t ,
rope line fo r the gin pole, and a closeu p of
the bott o m sect ion as it attaches to the Dill
Tower " Pickle" base . I like to ca ll it th e
"mud base" because all yo u do is d ig a 4 ft
hole in decent soil, thcn slide th e base into
it and refi ll with mud ; all the whi le mixing
in water from a garde n hose. Let th e
mixture set for seve ral hours and periodi
cally check the vertica l angle with a ca r
pente r's level. If you le t the mixt ure
become completely ha rde ne d , it is possible
to erect up to 4 tower sect ions, withou t
guys! Alwa ys guy at least the 20 ft sec tio n
before go ing further. Another advantage of
th e Pickle base is th at it may be left in the
earth, sho uld you decide to move, and th e
other tower sec t ions can be saved fo r a new
site .

Amateur Use
Successful usc of the I l-e lemen t Cir

cular q uad dates fro m the first eve ning it . . . W4KAE •

was co mpared with my 28 ft L-matched
yagi. Bot h the q uad (boom length just over
20 ft) and ya gi had the sa me forward gain .
However, the ya gi canceled out verti cal 2
meter signa ls just as effec t ively as if the
coaxia l cable was disconnected from the
receiver ! Not so for the round quad. (I will
be glad to de monstrate this test to any 2
met er mobilcc rs. )

lIere in Lexington , Ky .. we have had no
recent stra tobendi ng band opening to fully
evaluate the array's perfo rmance with DX.
However, it receives thc usual 75 mile
groundwave signals better than the 28 ft
yagi. Scatter pickup is at least 3 dB better
(by the ear). Curious ly enough, " coaxial
cable no isc" was first no t iced with yagi in
comparison to the circular quad . After
repeated checks as to carrier stre ngt h at 75
miles, with antennas at thc sumo height, it
was obvious to report ing stations that t he
hor izontal forward gain was equal. The
important di ffercncc between array s is that
my RG-9 /U silver-plated coa x was mu ch
noisier t han twice as much aluminum
Foamflox ca ble, fed to t he equa l forward
gain antennas! Receiving signal st rengths
favored the quad . Perhaps thc most over
loo ked point in antcnna de sign is reduction
of fadin g. With a circ ula rly polarized
a ntenna fading is less - but never elimi
nated without a complica ted VHF d iversit y
feed. But the l l-clernen t round q uad is a
step in the r ight direct ion .

Conclusion
Although I do have a patcnt pending on

the lon g circular quad . I feci that since it is
a breakthrough in antenna dcsign , it should
be passed on to the amate ur fraternit y . The
only yagi charac terist ics this array has is in
shortening each group of parasitic direc
tors. There arc many new variations which
I see possible, like group-phased half-wave
parasit ic elements , a driven reflector with in
the first group , and "squ aring" the round
elements to make a "top-vertex-fed "•
conventiona l q uad. To p vertex feed o n
each fu ll-wave clement would probably
elimina te the ver tical pattern and boost
the gain !

2nd Direct o rs
9.80 0 (in. 1
FMH z

1st Directors
10,3 7 5 = l in.>
FMH z

Driven Elements
11 .050 ans. (in .)
FM Hz
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Mechanical
The mechanical construct ion is quite

straight forward . Two lengths of wood
for ming the boom arc 2 x I Yz in. x 16 ft
long; the cross spa rs fo r mo unting the
clements are I Y2 X I Yz in . x 9 ft long. Try
to obtain straight-grained wood with no
knotholes or splits, and apply many coats
of the necessary weathe rproofing agents.
The woodwork is bolted toge ther wit h Y.a
in. galvanized coach bolts. As each of the
clements is split in the center , 4 insulators
are req ui red on each spar. T he insu lato rs
are those used for mo unting bus ba rs in
switchboards; they are attached to the
spars with heavy brass wood screws.

All me tal pa rts should be galvanized
steel , brass , or aluminum; and remember
tha t you can put galvanized steel with
aluminum but NOT brass or copper, due to
corrosion . The cleme nts are Dura tub ing,
tapered in three steps com me ncing at 1 in .
diameter and reducing to 7/8 in . and the n
to .~ in. for the end tips.

Where the elemen ts te lescope toge ther
they are slo tted and ho se-clamped. Similar
clamps arc used for mount ing the elements
to the insulators.

T he boo m is braced wit h 4 stru ts back
to the main sup por t pi pe or mast made
from JA in . galvanized conduit 6 ft long.
Top guying of the boom could be em
ployed inst ead of the struts . The remainder
of the mechan ical co nst ruction is obvious
from the photographs and it can all be
assembled from readily available pa rts.

Mo un ting of the bea m to the tower or
mast is left to the builder . Mine is a
two-point mo unt th us enabling the boom
to be tilted over one way or the other for
adjustment or maint enance .

Electrical
The heart of the whole t riband feature

is the various switched networks inside the
weatherproof boxes in the center of each
eleme nt. These bo xes are plastic containers
with airt ight lids as used for sto ring food in
refrigerators and are available from most
stores for about 60¢ each. Each box has a
J4 in. dia me te r vent in the bottom covered
wit h plasti c gauze .

All capacitors are iso lated from ground
by mounting straight to the plastic case for
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the radiator tuning unit or o n strips of
polysty rene for the parasitic clements as
evidenced in the photographs. All the
capacitors are adj usted at full height so an
8 ft len gth of 1 in . dowel is used as a long
t rimming tool to reach the capacito rs on
the director and reflec tor. The capacito r
shafts have a flat filed on them to match an
adapter on the end of the 8 ft dowel. On
20m the 3 large ZC t type relays (R Ll) are
energized, thus sort ing out the parallel
ne tworks in all elements, and in the case of
the driven eleme nt, connects the coax
feedli ne to series capacitor C3 o n the 20m
omega match. (A lt hough this setu p loo ks
like the co nventional gamma match . it is
actua lly an omega mat ch d ue to the stray
capacity in the tuning box .)

The tuning of the beam on 20m is
determined enti rely by element length and
these were taken st raight from Bill Orr's
Beam Hand book with sligh t reductions to
allow for lengt h of the ZC I relays and
connecting braids. The element lengths a re
as follows :

Director - 30 ft , 9 in .
Rad iat or - 32 ft, 10 in .
Reflector - 34 ft, 8 in .
Matching ro d - 36 in., 3 /8 in . diameter,
spaced 5 in . cente r to cente r fro m
radia tor.

Series capacitor C3 is a lSO pF t rans
mitting ty pe. All elements have a gap of 4
in . at the cente r. Referring to the diagram,
no te tha t RLI (b) co ntacts seem to be
unnecessary, but utilizing the coil cen ter
tap for the earth return to the coax gave
odd reac tive effects , so the coi l was shorte d
out in all d irect ion s possible with the
available relay co ntacts.

Fo r operation on 10m, all the re lays are
left open, leaving a parallel-tuned circuit
across the cen ter of each eleme nt. The
coax feedline is then tapped across one
turn of the radiator coil by the changeover
action of RLi (a ).

The position of the ta pp ing point can b e
varied to suit the impedance of the coax
and no series reactance capacitor was
found necessary . The tapping poin t was
found to be the same for 10 and 15m. one
turn being the case fo r son heavy d uty
coax. Operation on 15m is achieved by

93



oscillatOl/monitor
• .... Ir.. ....."elil.l. '0". to ....."~
tIo. RF of I n)' CW tr.n.Mitte. from
10Mw to I Kw c... 100K( to IOOOMe,
ul in, only ." &. pickup . ..I;w..... .

• un b•••If-bin ••ee1 lor cod.
practic_ or the te.ti", of lolid
.bt. compon."h . nd circuib.
• .id. in t""'ng up c... t..li"g AF
Olcill,to••"d pow•• circuih.
• ~ han.idor, 1 diod. circuit,
.p..k.t, ton• • dj"d. AA p."cell,
t.d tips , 8 " .nt., (, ",.,,,_tic b.... 1495 compl.t.,
• c.bi"e' i. Ib ' ."1_ lIl,cl. Go cl..r ppd usa&con•
...odi.ed . l" ",i"" "" 3.4 I 1.3. 1.1:" l end ClcMck o. m.e,
US ....01. (, , ......., .... Jot I ,_t. sold by mall only

James Research company,dep't: AR-M
20 willits road, glen cove n.y. 11542

ene rgrzmg the three relays (R LI2), con
necting ca pacitors C2 across the exis ting
la m LC network.

The coils are wo und with 3/ 16 in .
diameter copper t ubing, 2 in. intern al
diameter, spaced 3/16 in. between t urn s.
The director coi l is 7 turns . rad iator coil 5
turns, and the reflector coil 8 turns. The
radiator coil is smaller than the other two
due to the longer connecting leads.

The parallel capacitors C I and C2 (6
altogethe r) should have a capacitance of
30-40 pF.

The coils of the three ZO I t y pe re lays
(R L I) arc wired in parallel requiring 12 V
d e at 600 m A. Likewise . t he RLI 2 relays
are parallel connected, requiring 24 V a t
300 rnA. T he t wo voltages are fu rnished by
the one simple supply using a TV vertica l
output transformer and bridge rectifier . A
100 ~F . 25V electrolytic capacitor is neces
sary across the output of t he supply to
eliminate relay cha tter.

T he relays used arc war sur plus items
and ca n be replaced with more modern
types. Five o f the relays arc spst. The R LI
relay in the rad iator req uires a l -pole
cha ngeover and dpst contac ts.

T he switching sequence is as follows :

10 m - all re lays de-energized.
15m - RL2 relays only energized.
20m - RLI re lays on ly energized.

Tuning Up
The initial t un eup is at about 6 ft above

ground jus t to ascertain that the various LC
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networks will cover the correct frequen 
cies. The final tuning must be done as near
as possible to full height - and takes up
most of an afte rnoon! The setup was as
follows: an swr bridge was in t he fec dline
at all times: a remo te dipole wi th the
voltmeter ex tended back to the shack was
used ; a telephone from the shack to the
top of the to wer was most useful. All
adj us tments were done for maximu m gai n
( front-to-buck ratio was best at these se t
tings) as measured on the dipole voltmeter:
th is naturally coincided with the lowest
swr readings.

Director and reflector tuning unir .

Tuni ng is star ted at 20m by closing RL I
relays only. Check that the radiator is
resonant on 14 .2 -M llz with a grid dipper.
and if possible check the freq uencies of the
d irector and reflec to r to ascertain t hat they
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are just above and below the 20m band . An
rf carrie r on 14.2 MHz is applied to the
beam, then the matching rod length and
series capacitor C3 adjusted unt il the swr
reading is nil. Front-to-hack ratio can be
checked and will be found to be abo ut 25
dB . This comple tes the 20m tuning.

The next step is to deenergize all relays
aL l apply an rf ca rrie r on 28.6 Mf-lz ,
Adjust t he C I capacitor sta rt ing with the
radia tor, then direct or, and then reflector
for maximum gain on the dipole voltmeter.
It pays to go over these adjust ments a t
least twice to get best gai n . Front-to-buck

Driven elemen t tuning uni t.

ratio on this band is abo ut 35 dB . Maxi
mum gain will coincide wit h minimum swr,
but if a co mple te null is no t evident , move
the rad iator coi l tap slight ly one way or the
other.
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Tun ing o n 15m is the last ste p and th e
R L2 relays only are energized with 2 1. 175
~I Hz rf. Tuning on this ba nd is the same as
that on 10m except that the adjus t men t is
made to the C2 ca pacitor.

The co il tapping point o nce set for 10 m
is correct for this ba nd . Front-to-ha ck ratio
is about 30 dB .

Antenna Performance
Conservat ive gain figures for the 3 ba nds

arc as follows :

20m - 8 dB
15m - 10 dB
10m - 11.5 dB

T he swr will be uni ty at the resonant
point on all bands and will rise up to no
higher than 2: I at the band edges on 20
and 15m. On 10 m, an swr of no mo re than
2: I was ex perienced at 28 .2 MHz, drop
ping to unit y and then rising to 2 : I at 29. 1
MHz. This may appea r to be a wide
bandwid th fo r the swr sta ted , b ut I fee l it
att r ibu ted to the eleme nts being a full
wavelengt h on 10m.

This antenn a has been in use here fo r
2Y2 years and the resu lt s obta ined o n all
bands are most grat ifying when co mpared
to the auto ma tic trapped beams and inter
laced cubica l q uads.

... ZL2A SJ •
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Modol 407
$39.95

ppd.

No Climbing Necessary
With Hinged Base

UNIVERSAL
Self Supporting

T.V. Ham & Radio
ALUMINUM

TOWERS

50 FOOT TOWER
11 SQ. FT.

ANTENNA WINDLOAD

$208.26
freight prepaid

Contact
you r loca l dist ribu t o r.

W r ite fo r I nformatio n o n
othe r t o w er sizes up t o
9 0 ft.

UNIVERSAL
MA NU FA CT U RING

COMPANY
6017 E. McNichols

Cettait, Michigan 48234
Tel: 313-368-0730

Minimum conf iguration
is tested for 80 m.p.h.
winds with the maximum
free standing rating of
140 m.p .h.

•

THE BEST

2 METER
CONVERTER

. - ,

•

VANGUARD LABS

144-146 MHI In. 28·30 MHI out
or 146-141 MHI with a second cryltal

A va ilable at $4.95 each.
A f ull d escription o f this fantastic con ver t e r
would fill t h is page, but you ca n take ow word
for it \ o r those o f thousands of sat isfi ed users)
that it s t he best. The reason is sim ple-we u se
three RCA d ual gate MO S F ET s, o ne b ip olar,
and 3 diod es in the best circuit ever . Still n ot
convinced?Then send fo r o ur free catalog and
get the full description, plus p hotos a nd even
the sch ematic .
Can't wait?Then se nd us a postal mone y order
for $39 .95 and we'll ru sh the 407 o ut to you .
NOTE: The Model 4(17 is a lso availab le in a ny
freq ue n c y com b ination up to 450 M Hz (some
at higher prices) as list ed in o ur ca t alo g.

·New York City and State residenh add local sa les tal .

Dep•• H, 196-23 Jamaica Ave., HolU., N.Y. 11422 A - Next h igher frequenc y may b e useful.
B - D ifficult circuit this period ,
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It has so many features that it is hard to
list them all. The i-f response can be
switched fro m broad to narro w, giving
opt imu m resp onse fo r FM music and
cro wded ha m-band recept ion . The speaker
is huge and has a re markab le richness of

73tests the
Grundig

SATELLITE
Ham RadioReceiver

•

tone for a portable radio . The rece iver
opera tes on built -in batteries or ac , and has
a meter to show t he battery vo ltage. T he
sideband unit has a narrowband filt er ( to
cut down noise pulses) as well as a ma nual
ave fun ct ion . There a re separa te tone con
trols, an Svmeter, a 13-section antenna,
provisions for using your car antenna , an
ou tside PM antenna, and a short wa ve or
ham-band antenna . There are inpu ts and
outputs for a tape unit or phonograph
player and a plug for ex te rnal loud
spea ke rs .

When we removed the Grund ig from th e
carton here at 73 to test it just abou t
eve ryone on the sta ff blew their mind s over
it. Everyone had an immediate case o f
wants. There wa s a tussle between t he rock
fan s to liste n to FM and the hams to list en
to 20 meters. The receiver is stable enough
to allow excellen t sideband reception and
there are enough contro ls to give you good
flex ibilit y in t uning in signals. This cer
tainly could be used for commu nica tions
for it does a lo t better job t han some ham
receivers that are not all that mu ch lower
in price. T he majo r advan tage of th is
receiver is that it is por table a nd t hat it
covers j ust a bo ut any th ing you would
norma ll y want - AM . I'M , SSB, o r CW o
With a little converte r it would be excellen t
for tuning in FM repeaters!

impressed!•
LS...and

Those craft y Germ ans have come up
wit h a rema rkable portable receiver, one
tha t seems to have just about every t hing
imaginable . Here is a receiver with separate
bandspread dials fo r ea ch of th e amat eur
r adio hands. a receiver that has a product
det ect or so you can co py sideband and
CW! It even covers 160m, tuning fro m
1700 - 2000 kHz. The 80m bandsprcad d ial
covers 3500 to 3800 kHz , with the re
ma inde r at the band being adeq ua te ly
covered by the regular short wave hand
whi ch covers 1600 to 5000 k Hz. T he 40m
ba nd covers 6900 to 735 0 k llz, including
CHU. na tura lly . T here is also a 49m band
for SWLs, tuning from 595 0 to 62 50 k ll z.
The 20m band covers from 13.9 to 14 .5
Mllz. 15m covers 20.5 to 21.75 MHz . 10 m
is in t wo bands. one fro m 26 .9 to 28 .4
MHz, which includes the cit izens band , and
one fro m 28.3 to 29 .8 Mllz .

There is also a band fo r low-frequen cy
list ening fro m 150 to 450 kHz , plus the
broadcast band and the I'M 88 - 108 Mllz
ba nd .
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How To Order An Antenna Tower
There are many kinds of towers on the market today. You may choose the kind that

requires guying or the type that is self-supporting. You may select a foldover, a crankup, or
the kind that hinge at the base and then either fold over or crank up. Then there are the
rig id types that rise section by section after the base has been securely planted. Towers are
made of steel or aluminum. They can be of telescopic masting or braced triangular or of
square-framed design. .

Confusing? You can say that again!
So how do you sort out the facts? How do you know what you want?
First you must know what you can legally or permissively put up. This depends upon

either the landlord or the zoning restrictions in your town . Then there is the esthetic
consideration meaning mainly your good wife, and, of course, your neighbors' opinions
too. For you to put up a stark ugly structure on the front lawn on a street of fine homes,
you had best at least be prepared for some tongue wagging, or worse. a letter from the
neighborhood improvement association . But assuming that such considerations as to where
this structure will be placed have been settled, then you must decide what the tower will be
used for specifically!

The tower selected must reflect the maximum windload in a horizontal direction which
is imposed by your antenna. or combination of antennas, assuming a velocity of ad n1ph
(which is the minimum recommended standard). Depending upon historical weather
statistics for your area. you must be conservative in choosing a tower design-a sk impy
choice usually results in a total loss with in a year or two. Go ahead then in adding up
windload. With the small TV or VHF beams, 2-5 sq. ft. of load should be expected . Larger
VH F beams in small 10 meter arrays requ ire 5-8 sq. ft; 2 element tr i-band quads also fall
in this category. Typical tri-band 3 element beams require 8-11 sq. ft . A typical small
VHF antenna stacked on top of a 3 element tri-band beam requires a total of 11-14 sq. ft.
Two small HF 10 or 15 meter j element beams wou ld call for 14-1 8 sq. ft ., whi le even a
single large 20 meter array requires 18-22 sq. ft . Even the light 40 meter beam needs 26
sq. ft. By the way, the sq. ft. of windload times 20 equa ls the lateral pressure in pounds at
80 mph. At 90 mph you multiply by 25, at 100 mph you multiply by 30, at 115 mph-40,
at 130 mph, factor is 50, and at 160 mph you will use a multiplier factor of 60. And when
you do all these calculations be conservative. In still another d irection. that of your future
ham operations, allow for the fact that you may want to expand your activities and thus
your antennas.

Bear in mind that the height of your antenna and the top of your tower must be at least
5-10 ft higher than the average foliage in your backyard, and preferably shou ld be
halfwave or higher for the lowest frequency that you are going to operate on. In general,
quads will provide satisfactory operation in lower heights than yagis.

Secondly. your bankbook must be consulted. While it is true that a ham's station
performance is more directly related to good antenna performance, it is also true that your
first obligation must be to the family and their needs. Some idea of cost can be gleaned
from the following:

• Minimum cost of steel in 10 ft sections with guys, rotor plate, masting, anchors,
etc. will be about $2.50 per lineal ft of erected height.

• Mir1imum cost of aluminum - 8 ft sections with rotor plate and masting (no guys)
will approx imate $3.20 per lineal ft of erected height.

• The minimum cost of a crankup or foldover design in a guyed steel tower will be
about $5 per lineal ft of erected height.

• Minimum cost of self-supporting crankup or foldover steel tower will be S8 on the
same basis per ft.

• Minimum cost for a hinged base, aluminum construction, crankup or fold over
self-supporting type will be $9 per ft of erected height.
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By referring to the above and knowing how
high you wish your antennas to be, you
can quick ly compute minimum va lues for
basic types of tower design . But please
remember, these are minimu m values, and
our nation is in a depression/recession, with
inf lated or deflated prices, and we surely
know prices go up, not down!

Remember, too, that there are other
considerations. You wouldn 't put a guyed
tower in your backyard where your kids
were play ing ball. First thing you would hear
would be a hysterical wife on the telephone.
T hen, too, how freq uent ly are you apt to
move? How easy is the tower to erect? Do
you need two or three cases of suds and the
whole club for a root ing section?

Maintainence is annoy ing, especia lly
antenna repairs after a winter storm and
you're 55 years old with four extra inches of
spare tire to hinder your climbing. Another
consideration is whether or not you have
provided for the possibility that for some
reason your tower and antenna may come
crashing down on the neighbors home next
door. Because of all these things and many
others that you can think of to fi t your
individual circumstance, towers do take a lot
of study

We sell them all, and literally have dozens
in stock, but over many years of selling ham
gear, we have reached the concl usion that
one brand is especia lly appealing to the ham.
I now refer to HEIGHTS Aluminum Towers,
appealing because their design provides a
great f lexibil ity for your particu lar needs
with respect to st rength and height. Further,
should your circumstances change, their
design best lends itself to easy dismantling
and reerection - to expansion - to freedom
fro m the maintainence problems .

Detailed literature is available for the
ask ing on any tower. Furthermore we'd be
glad to quote on a package deal for any
rotor, antenna, or tower combination or to
render advice on your problem. We have
helped others. maybe we can help you .

-:
/'
./
/'

/'-:

•

I

I

•

•

•

H ERBERT W GORDON COMPANY
HELPING HAMS TO HELP THEMSELVES

PHONE - 611 ase 35 . 6
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3 Amp Epoxy Rectifiers
The ER 2000 -ER2006 series of plastic incap

sula ted. low cos t. hi re i 3 amp rect ifiers o ffers
design engineers increased packaged den sity
excellent hermeucity, low power dissipatio n and

In-Circuit Resistance Checker
The model FE20 "Hi-Lo mu ltimc tcr checks

conduc tivity of transistors. diodes. and recti fiers :
with a flip of the fun ction switch t he ohms
section is powered with a lower voltage (below
the conductivity poin t of solid-sta te devices).
Resistances can then be measured in-circuit fo r
true values withou t sol id sta te device conduc ting
and causing erroneous resu lts. Both Hi and Lo

3 kW Vacuum Coaxial Relay
A vacuum coaxia l crossover/ transfer relay

ut ilizing bo th a vacuum dielectric and the latest
in coax ial switch techno logy is now availab le.
The Series 3 13 will handle up to 3 kW of power
at 30 \IH z. It utilizes switch contac ts enclosed in
a vacuum die lectric in a copper and ceram ic

envelope to ensure permanen tly low and stable
contac t resistan ce, long life. low lo ss and inher
entl y low noi se level with no d istortion . The

•Series 3 13 is supplied in a variety of alternate
versions with various electrical and mechan ical

high surge limit in high temperature applica tions.
Voltage range is 50 to IOOOV with mass surge
limit of 200 amps. Average forward curre n t is 3
amps. Transitron Electronic Corp., 168 Albion
St., Wakefield MA 01880.

•

PRODUCTSNEW

ohms are read on the same scale to aVOId
con fus ion. Othe r fea tures include a tenth of a
volt full scale for more accura te measuremen ts of
transistor biases. A high voltage probe is also
shipped with each multime tcr to extend th e
voltage range to 30.000 volts. A low voltage
probe with isolation resistor is also provided . The
new meter has 9 de ranges. 3 high voltage ranges,
9 ac ranges. and 7 resistance ranges. T he "'E2 0 is
priced at S129.50. Sencore, Inc., Addison IL
60101.

Semiconductor Data Book
The Motorola Semicond uctor Data Hook

(Fou rth Ed ition) is the largest ret - 2 160 pages
- and includes specifications for all discrete
semiconduc to rs registered by the EIA at pub lica
tion time. The hook also fea tures a newarra nge
me nt of d ata tha t makes it easie r than ever to
find information o n semicond uctors: o ther sec
tions of the book include case ou tl ines for
semiconducto rs. selector guides to dig ital and
linear integra ted circuits, and applica tion notes
that explain how to usc the transisto rs. d iodes,
and other devices desc ri bed in the Data Book.
Motorola Semiconductor Produ cts l nc., Box
20912, Phoenix A Z 85036.
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provides a full 16 kHz deviation eliminating th e
need for high powered ex ternal signal sources.
Precision I nstr umen ts Department , M otorola
Communications & Electron ics, lnc., 18 75
Greenleaf Ave., Elk Grove Village IL 60007.

low Cost General Purpose
FET Amplifiers

This grou p of low cost gene ral purpose FET
amplifiers offers outstanding performance in all
types of amplifi er applicat ions due to their low
noise (2.5 dB ma x). low leakage (100 pA max)

101

and low capac itance (2.0 pF max) . They also
offer low on-resistance . National Semiconductor
Corp., 29 75 San Ysidro Way, Santa Clara CA
9505 1.

Neon Tube Repeatab ility
In Timing Circuits

The close tolerance in breakdown voltaeee
cha racteristic and the high leakage resistance of
the A0 39A neon tube provides a high degree of
repeatability when it is used in RC timing
circuits. Breakdown voltage o f the tube is 66 -72
volt s in the dark. Maintaining voltage is 50 -60
volts a t .3 rnA. Leakage resi stance of the A0 39A

is greater than 20,000 megohms. The A039A is
27 / 32 " in length and .244 " diameter. It is
prov ided with 1" tinned leads. Where elec trical
cha rac te ristics arc slightly d iffe ren t the A24 3
neon tu be has a b reakdown voltage rating of
68 -76 volts and a leakage resi stance of 10,000
megohms minimum. Signalire Inc., 1933 Heck
Ave., Neptun e NJ 07753.

Solid State FM Signal Generator
Electronic vern ier tuning provides a more

precise se tting of frequency with or without

lem of co mplica ted testing because each dual die
is a perfec t match. Features of the series include
very close tracking regardless of bias poin t, from
50 J1A to 500 IJA. . low leakage of 100 pA and
high gain o f 1000 rzmhos. Na tional Semicon
ductor Corp., 2975 San Ysidro Way, Santa Clara
CA 95051.

cha racte ristics. Dow-Key Company, 2260 Indus
tr ial Way, Broomfield CO 8 0020.

Monolithic, N-Channel, Dual FETs
The F'-13954 series are monolith ic dual JFETs

manufactu red wit h specia l processing and a rad i
cal new departure in geometry. The geometries of
both FETs are intertwined to obtain a perfect
match . The series co mpletely removes the prob-

modula tion for the solid state nuvi stor oscillator,
F'-I signal genera tor. Incremental electro nic
tuning allows the frequency to be adjusted 16
kHz either side of zero center. The unit's
auto mat ic level set now sets a "red line" refer
ence au toma tically. External modulation and
deviation sensitivity of o nly one vo lt input
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TAPE DECK
- '/. - • Subminiature lEO Indicator line

LL» s fligh t em itti ng d iodes) are used as the
ligh t sou rce for subminiature ind icators and
switch indicator devices. Thc "S5" series arc
resistant to shock. vibrat ion and other envi ron
mental c vtrcmcs. T he bod y diameter is _360" and

This unit cost $69 to produce!
We now offer a limited quantity
of these new original packed
tested units for only $29.95 plus
shipping and handling.

" .,. .... ...

I !

(11'....,
--r") ••• ~•• •

- !

On cash with order, shipment is
made the same day of receipt of
order for only $4.55 shipped P.P.
Ins. anywhere in the USA. COO
orders accepted, same prices plus
COD fee.

LOOK AT THESE UNPARALLELED
FEATURES NOT FOUND ON ANY
OTHER DECK OF U.S. MANUFAC·
TURE AT MUCH HIGHER PRICES.
STOP-START: Full speed attained in less

than 0.5 sec.
DRIVE CONTROL: Single rotary control for

all functions. Interlock prevents tape
breakage, stretching and spilling when
changing mode of operation.

MOTOR: 4 pole shaded, 50/60 Hz.
BRAKES: Mechanical braking eliminates need

for adj ustments.
TAPE SPEEDS: 3% and 7% ips.
WOW AND FLUTTER: Less than; .25% at

7 .5 ips; .3% at 3.75 ips.
POWER: 26 WATTS', 120V 60 Hz.
DIMENSIONS AND WEIGHT: 10 5/16" x

14:4" x 5%" Below panel, lW' above
panel. 14 pounds.

REEL AND TAPE SIZE: 7" max. reel, %"
tape.

HEADS: Record/playback staggered two
track sterlo, dual erase. (% track stereo
erase, and RIP head available, $9.95 for
complete kid.

COUNTER: Aesettable 4 digit index counter.
RIP FREQUENCY RESPONSE: 40 to 15.000

cps + 3 dB.
TAPE DECK ONLY

Electronics listed separately

WARREN Electronic Systems
BOX 73, CHICKASHA OK-73018

3/X" mount ing cente rs in a %" panel hole. Units
moun t from the rear and are secured by lock
washe r and knurled nut. Turret lug terminals are
provided . TEC, Tnc., 6700 South Washington
Ave., Eden Prairie MN 55343.

Inexpensive Integrated Circuits
T wo devices. Types MFC4000 and MFC4010,

arc ti l l.' f irst un its in a line of inexpensive
consumer integrated circu its. T ype MFC4000 is a
low-po wer aud io amplifie r fea turi ng 250 mW of
aud io output power and low total ha rmonic

d istor tion. Type MH '4UlU is a wide-band ampli
fier featur ing h igh gain and low typical output
noise. Hoth devices arc housed in a four- lead
plastic package. Motorola Semiconductor
Products Inc., P.O. Box 20912, Phoenix AZ
85036.

Germanium Power Transistors
Types 2N5692 through 2NS696. 40-ampere

pop germanium power transistors feature signifi
cantly improved safe operating area. Minimum
collector-emitter sustaining voltages range from
50 to 140V at lOA . and from 45 to 65V a t 40A.
The series is ideal for lISC in voltage/cu rrent

102
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- RF TOROID CORES-

Red " E" Cores - SOD "'H~ 10 30 MH~, u » 10
# 00 10 H ' EAC H

T·20 0 7 2.00"' 1 25 "' 5 5" 5300
T 130 2 1 30 78 44 2 00
T94 2 .94 56 .31 75
T-8 0 2 .80 50 25 60
T 68 2 68 .3 7 19 50
T·50 7 50 .30 19 .4 5
T 3 7 2 37.21 12 .40
T·2 5 2 25 12 .09 .30
T 12 2 12S 06 .OS .25

Yellow "SF" Cor es - 10 MHz to 90 MHz , P • 8
T ·9 4 b 9 4 ,5G ,3 1 9 5
T·80 6 .80 ,50 .2S 80
T·68·6 .68 .3 7 .19 65
T·50·6 .5 0 .30 .19 .50
T·2 5·6 .2 5 . 12 .09 .35
T·1 2·6 .125 .06 .05 '.2 5

BIack 'W' Cores _ 30 MHz to 200 MHz , u » 7
T·50·10 .50 _30 .19 .60
T-37· 10 .3 7 .2 1 . 12 .4 5
T·25 ·10 .25 . 12 .09 .40
T·12· 10 .125 .06 .0 5 ,2 5

FERRITE BEADS: TH E LITT LE GIANTS.
J.1 '" 900, Spec S heet and Application 1" 0 1e-s,
Pkg_ o f 12 : $2.00

KILOWATT BROADBAND TOROID BALUN
KIT: $5:00

EXPERIMENTER 'S 2 CORE TOROID KIT :
Tho usand s Sold. Has cores, wire and cner ts &
construc t iOn sUggl!stlons. Make yo ur own HIgh
Q ind uc to rs fo r hundredS 01 modern uses: $ 1.50

MINIMUM ORDER : $3.00
Please add 25 c! per o rd er for Packing & Shippiog

FREE ILLUSTRATED FLYER

AMIDON ASSOCIATES
nOll Oh'lJIO Str•• t

No.ttl Hollywood, Colif. '1607

,~ -

i,

Chip Resistors Feature Beam leads
A series of unencapsulated resistors featu ring

sma ll size (50 mil sq uare) and go ld beam leads,
with resistance val ues ranging from 5 to scoon
is offered by Motorola . The min iature resisto r..

regulators. moto r co ntro ls. inverters, converters ,
and scrvoamp liflcrs. Motorola Semiconductor
Products Inc.. Box 20912, Phoenix AZ 85036.

feature a temperature coefficien t of 50 ppmjOC
and ma ximum power d issi pation of 125 mW.
Motorola Semicon ductor Products Inc., P.O. Box
20912, Phoenix AZ 85036 .

-"

:/c;;:;: """"''''C' ''' ' M o , .,.., ... ""'" "'"''
I 1

Fast Photodiode has High Radiation
Sensitivity & low Dark Current

Featuring ultrafast response, high radiation
sensitivity . low dark -eurrcnt level. and low cost
are two p-i-n photodiodes, MRDSOO and
MRDSlO. Both dev ices are sensit ive over a
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wavelength of 0.4 to I.l p . with peak scns r
tivity at 0 .8j1. They abo have a 10\1.' series
resistance of IOn max and a maximum total
capaci ta nce of 4 pl". Technical Information
Center, Motorola Semiconductor Prod ucts I nc.,
Box 20924, Phoenix A Z 85036.

is selec ted according to the b inary code on the
con trol lines and is routed to the outpu t.
Motorola Semiconductor Products Inc., P.O. Box
20912, Phoenix AZ 85036.

Data Selector Highlights High Speed
The du al four-channel data se lector. Type

MC4000, features high speed characterized by a
typical propagat ion de lay of I I ns from data
input to output. The selec to r consists of inter-

TV Video I·F Amplifier

Ty pe MC1352 TV video i-f ampli fier has an
integra l keyed age amp lifier circu it in addition to
the i-f amplifier circuit of the Type MC1350

nally con nec ted low- level inverters and high-level
and-or ga tes. Data o n anyone of th e fo ur inputs

......--_......._~-

device. It cons titu tes a complex TV i-f strip,
resulting in cost redu c tion compa red with dis
crete circuits. Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoeni.x AZ 85036 .
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This modification bypasses the rf to the
bridge tube (t 2A U7), keeping the rf from
driving t h is tube into grid rectification .

T he capacitors used can be a nythi ng
from .0 0 I to .0 I disc cera mic . They should
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Fig. 1. A partial schematic for a common VTVM.

be mounted with sho rt leads and returned
to the same ground point. The capacitors
which arc already in the circuit need not he
by passed.

This modification was added to the
Heat hkit Model V5A vtvrn and it is no
longer affected by rf.

T hese modifications do no t apply to an
ac meter.

,.
FUtK:TIOIrl

S III ITCH

P.O . B OI 111 , Su<j!'aso..n...... NJ 07876
h i"""""" ml-~657'

JANEL
LA BORA TOR IE5

A part ia l sche mat ic for a common vtvm
is shown in Fig. I . The modifications
sho wn in the bold lines of the schematic
allow the vtv m to be used ncar a strong rf
fi eld and ca n be added to almost any vtvm
without affec ti ng the accuracy of the
meter.
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Getting lOur
E xtra Class License

Part XVII: Conclusion

STAFF

All things end, t he philosophers tell us,
and this installment brings o ur' st udy course
for the Extra Class exam to its close . All we
have left from the 90 questions on the
official FCC study list are a half-dozen
" miscellan eous" it ems covering a number of
relat ively minor but nevertheless important
points.

The official question s which remain for
us to examine arc:

4 7. What usefu l fu nctions does a balanced
modulator perform in a rad io t ransmitter?

• •
69 . What is a th ird party agreement?

What count ries have agreement s with the
United States?

83 . Describe briefly how an ae power
supply produces a de output voltage . Discuss
the me rits of using cho ke-input versus
capacitor-input filt ers in power supplies.
How does the leakage resista nce of the
capacitors affect the output vo ltage? Also ,

•
what is voltage regulation as related to
power supplies?

85 . What is push-pull ampl ifier operation'?
86. What is a Q-mult iplier and how is it

used in ama teur equipmen t?
89 . What visual o bservation wit h in an

operating vacuum t ube's enve lope would
indicate that the tube is gaseous?
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90 . Be fam ilia r with Part 9 7 of the
Commission's rules.

Since these questions cover such a broad
range of subject matter , we 'll abandon our
usu al techniq ue of rephrasing the F CC ques
tions th is ti me , and simply ex tend our looks
a bi t past the specific point s asked. Keep in
mind that the actual Extra Class exam may
con tain questions o f similar nature o n o ther
part s o f rad io t heory -but the official st udy
q uest ions are intended to provide adequate

• •

prepara tion fo r t he " real thing" and any
questions in rad icall y di fferent area s will
probably be few and far bet ween . All set ?

What Does A Balanced Modulator Do ?

T he balanced modulator is generally con
sidered to be a part o f SSB o r DSB eq uip
ment , alt hough it doesn ' t necessarily have to
be. The function of a balanced modulator is
to mix (or heterodyne) two input signals.
into a group of output signa ls; so far , that's
the sa me as the fu nction o f any other kind
of modulator o r even a receiver mixer stage.

But t he ba lanced modulator differs fro m
a conventional mo dulato r in one essentia l
particular. Where a conventional modulator
or mixer produces [o ur signals in its ou t pu t -
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the original "carrier," the modulating signal,
and the sum and difference of these two
inpu ts (generally called the upper and
the lower sideband)- the balanced modula
tor has only th ree parts to its o utput. The
" carrier" is suppressed by bei ng " balanced"
out, and the output contains only the
modulating signal and the two sidebands.

In a radio transmitter, the modu lating
signal is usually at audio frequency while the
carrier and the sidebands are at rf. The af is
no t coupled out from the mixer stage, so
that a conventiona l modulat or 's o utput
(after the cou pling) conta ins only the ca rrier
and the two sidebands.

A balanced modulator's modula ti ng-signal
output is similarly disposed of in the output
coupling circuit, and the carrier signal is
balanced out in the modulator circuit, so
that the effective output of a balanced
modulator in a radio transmitter consis ts of
only the two sidebands. In a phrase , the
ba lanced mod ulator produces a DSB signal.

Because the carrier disposal is accom
plished by built-in circuit action, rather than
by filters, a high degree of carrier suppres
sion can be achieved . It's limited prima rily
by the care taken in adjusting the circuit,
and by the shie lding whic h prevents stray
carr ier-freq uency signal from leaking aro und
the circuit: the balanced modulator stage
itse lf is capable of "perfect" rejec tion o f the
carrier in theory at least, and in practice 30
to 40 dB of suppression is normal.

For this reason, almost all SSB trans
mitters use some balanced modulat or circu it
to genera te the original SSB signal. "Phas
ing" designs usc a pa ir of balanced modula
tors, in which the phase relationships between
carrier and modulating signal diffe r, so
that the individual outputs of the two
balanced modulators will add together for
one sideband and cancel out fo r the other.
"Filter" designs depend upon filter selec
tivity to reject the unwanted sideband, but
the balanced mo dulator's rejec t ion of the
carrier toge ther wit h frequency shaping in
the audio channel before modula tio n pro
vides a region ncar the carrier in which little
or no signal is present, and thus eases the
task of the filter designer.

The balanced modulator has another
fea ture which co mes alo ng automa tica lly at
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no extra charge. Since carrier suppression
depends upon the fact that the modula tor is
ba lanced, all t hat's necessary to put some
carrier in is to deliberately un ba lance the
modulator. This pe rmits carrier insertion,
which is some times handy to have.

Balanced modulators aren't rest ricted to
SSB and DSB t ransmitters, either. The
Armstrong technique for producing FM (it
actually produces a mixture of phase and
freque ncy mo dulation , but it's the system
normally used by FM broadcasti ng sta tions)
also makes use of balan ced mod ulators. If
the carrier is removed fro m an AM signal,
shifted in phase by exactly 90 degrees , and
then reinserted into the signa l, the result is
PM . If aud io frequency response is properly
shaped, the PM which results cannot be
dist inguished from FM by any method. The
Armstrong technique uses a balan ced modu
lator to simultaneously produce the AM
signal an d remove its ca rrier, and a separate
phase -shift network to shift carrier phase by
the necessary 90 degrees. The carrier is then
reinse rted, and the result is FM- but crysta l
controlled. This technique is seldom used by
hams because we have no need for a wide
fre que ncy swing in our FM signals, but it's
the mainstay of commercia l FM broad
casti ng.

A num ber of balanced -mod ulator circuits
exist. They range from simp le diode-ring
switches, in which the carrier signal acts as a
switch to steer the modulating signal
through coupling networks (or vice versa,
with the mod ulat ing signal switching the
carrier), up to push-push amp lifie rs. A ty p
ical am pli fying ba lanced modulator using
tct rode tubes is shown in Fig. I . In this
circui t, the carrie r is applied to both co ntrol
grids in push-pull while the output is taken
from both plates in parallel. With no mod
ula ting signal present. any increase in current
through one tube (caused by the carrier
waveform's going posit ive) is ba lanced out
by a corresponding decrease in curre nt
through the other tube, because the wave
form at its con trol grid goes negat ive by the
same degree. Therefore the carrier is bal
anced out of the output circuit, and nothing
emerges from the plate tank.

When a modulating signal is applied to
the scree n grids in push-pull, t ho ugh, the
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Fig. 1. Th is oversimp lified schem atic of a terrode
balanced m odulator is in ten ded to show on ly th e
operating principle. All arrangemen ts f or uminq
the grid circuit, supplying grid bias, and bypassing
the screens have been omitted. Carrier input
applied to the terminals la beled " IN " goes to the
two con trol grids in push -pull, an d balances i tself
o u t so tha t none emerges in the parallel-connected
plate circui t. When mod ula ting signal is app lied to
the screens, also in push -pull, th e cir cuit 's balance
is upset an d sidebands are no t canceled ou t. Po in t
"A " may be returned to groun d, to a slightly
negative vo ltage, or to a slightly positive voltage,
depending upon the tubes used. I t should not
connect to a normal screen -vol tage level, since full
screen voltage in th is circuit wo uld cause excessive
power dissipation in th e tub es.

two tubes no longer operate under identical
cond itions if any mod ula ting signal is pre
sent. If a modulating signal drives one screen
sligh tly more posit ive, it will at the same time
drive the o ther screen sligh tly mo re negative.
The carrier signal is no longer ba lanced o ut
as a result. When the tu be with the positive
screen gets posit ive con trol grid voltage as
well , it draws correspondingly more current
than the othe r tube; the net change at the
plate tank circ uit is a slight increase in
cur rent.

As both modulat ing and ca rrier signals
vary in polarity and st rength, the power in
the plate tank circuit will vary. The net
result is tha t no powe r gets ou t a t ca rrier
freque ncy, but the signal components at
both the su m and the difference frequen cies
(or in the upper and the lower sidebands) do
appear and can be co upled out.

This circuit was popular as an "instant"
DSB transmitter when do uble side ba nd was
first pushed some 10 years ago; it st ill has it s
uses.

A similar circuit using only one tube,
called a " beam deflection tube ," has been
used as a receiver mixer and as a prod uct
detector, as well as for color demodulation
in TV receivers. T he ste reo mult iplex circui ts

"

;±... " f 0------ :.I-'

l • lIe ~ODUlATlNGS IG "lAl

----- -
,

in quality FM receivers also make use of
balanced modulators to recover the stereo
signal and route it to the appropriate chan
nel. But these uses are o utside the range of
the FCC question, which deals only with
"useful fun ctions" in a radio transmitter.

What A re Th ird Part ies? The phrase
" third-party traffic" is frequently encoun
tered bo th on the air and in the ham
lit erat ure , no t to men tion its occurrences in
the FCC rules and internat ional regulations.
What is it all about?

The " third party" does not refer to
political innovations. It's a legal phrase
similar to "the party of the first part" and
«the party of the second part ," and it has a
most specific meaning in regard to ham
radio .

In any QSO , on ly tw o parties are
involved ; they are the ham who is tal king (or
tran smitting) , and the one who is listening
(o r receiving) . A "third party" is anyone else
oth er than one of these two .

lt might appear that a ro und table or net
opera tion would have more than two parties,
but in any properly o perat ing net or round
table only o ne person transmits at any given
time. lie is the first party, and all the o ther
participants (collectively) are the second
party . Again , a " third party" is anybody on
the outside.

The international ru les governing radio
com munication include a specific prohibi
t ion forbidding amateur stat ions from han
dl ing any kind of traffic or messages on
behalf of "third part ies ." This means that , so
far as th is ru le is concerned, you can't t ell
the guy on the other end to give yo ur
regard s to his family -for his family is a third
party to the conversa tion. You might argue
that the message is 011 your behalf, not
theirs- and you might get by wit h this
argument. But you certain ly would no t be
safe in sending y our fami ly's regards to his
family .

This rule came into being because, in
most count ries, the radio comm unica tions
fac ilities are govern ment-owned , and the
govern me nts which crea ted the rules feared
that ham stations might compete with the
government monopolies on traffic handli ng.
In th is country , of course , the commercial
radio communica tions services are privat ely
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owned rather than being parts of the govern
ment, and so this nat ion has not been an
enthusiastic supporter of the uno ham traf
fic" movement.

In fact, t hat same ru le which genera lly
fo rbids third-party messages through ham
sta tions includes a loophole, to the effec t
that the rule may be suspended by mutual
agreement between tw o nations, so far as the
hams of those nations are concerned. This
part of the rule was wri tten to satisfy U. S.
requests, in part at least.

A "third-pa rty agreement" is such an
agreement between two nations that their
hams may ha ndle third-party t raffic. This
count ry has third-party agreements with
about 30 other nation s, and message traffic
can be handle d to and from those countries.
Messages within this co untry can , of course,

•
be handled without th ird-party restriction
because this government has chosen to per
mit them. The exact list of natio ns wit h
Which third-party traffic may be hand led
varies from time to time, as new names are
added (and occasionally, old ones taken off
when agreeme nts are canceled fo r one reason
or another). Check a current list jus t before
going fo r the exam to be sure.

Po wer Supplies. Every item of elec tronic
eq uipme nt requires a power supply of some
sort. The pocket transistor receiver is prob
ab ly the si mplest in this respec t, because it s
power supply consists of a sing le dry-cell
battery (usually the 9V size). Most of our
ha m equipment, however, is not so simple
nor so portable. Producing I kW of dc input
to a transmitter requires several kilo watts of
power, and the supply which does this job is
a bit bulky .

Power supplies in gene ral can be grouped
into three ma in classes. The fir st , typified by
the transistor set, gets power directly from
ex pe nda ble batteries. It 's d c to begin with,
and it 's also at the proper voltage. This type
of power supply is simply one or more
batteries, and we can ignore it from here on .

The second class also operates from a
battery, but gets all its various output
voltages fro m a single rechargeab le battery
which is normally of co mparatively low
voltage. The mobile rig's vibra tor or t ransis
torized supply is an ex ample of this ty pe.
It ' s fairly complex, but once the low-voltage
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dc from the battery is cha nged to either ac
or a pulsating de (either of which will go
through a transformer nicely ) , it becomes
much the same as the third class.

The third type , which we'll examine in
some detail here, operates from ac input.
The normal ac input voltage is either 117V
from a wall plug, or 220V from a 3-wire
connect ion. The o utput voltages may range
from a few volts (to re place the battery in a
tran sistor set) up to severa l thousand volts.
The ultima te output is de, but its "purity"
may range fro m being almost completely
free of hum, ripple, an d noise , just like a
good battery, to being almost at and quali
fyin g fo r the "de" label only beca use current
flow never reverses.

The ac power supply consists of three
major sections: the transformer (which
cha nges the input voltage to the a ppropriate
voltages for the desired outputs), the recti
fiers (which convert the ac to pulsa ti ng de),
and the filte r (w hich removes the pulsations
from the dc and smooths it into something
approximating "pure de").

The transformer in the power supply
establishes the maxi mum output voltage and
curren t available. While it's possible to cut
down the output voltage by resistors, it' s
wast eful of power and components to do so,
an d as a result the transformer is normally
chosen to produce the proper output voltage
rather than merely letting it set the maxi
mum. The relationship between rms ac
voltage at the transformer secondary. and de
output voltage, depends on both the recti
fiers employed and the type of filte r circuits
used. In general, t he d c output will almost
never (with conventional rect ifier circuits)
be more than 1.5 times the rms ac voltage at
the secondary, and will seldom be less than
the rms ac value.

The ac from the tra nsfo rmer secondary is
applied to the rectifier circuit. Most trans
former-type supplies use full -wave rec tifica
tion: most of these, in turn, use the center
tap circuit which requires two rectifiers .
Each rectifier anode connects to one en d of
the transformer secondary. The center-tap of
the secondary is the negative term inal fo r
the dc outpu t, and the cathodes of the
rect ifiers (which are co nnec ted together)
provide the positive termi nal.
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Fig. 2. The two basic types of filter section s used
in power supp lies are shown here. Note that both
are lowpass filters, and could be designed by
normal lowpass techniques if one deisred. How
ever, the frequency -cuto ff req uiremen ts in a power
supply fil ter are mo st uncritical, and so the
com plex ity of audio filt er design is unnecessary.
The only requiremen ts are that the chok e 's indue
renee, and the capacitor's capacitance, both be
large enough to reduce ripple to accep table terms
A single section of filt ering usually reduces ripple
by about 95%; two sections will reduce ripple by
0.95 times 0.95, or 99. 75%. More than two
sections are seldom used .

A capacitor, when discharged, is almost a
shor t circuit even to de, It 's o nly after the
capacitor reaches nearly fu ll charge that the
current flow into it comes down to small
levels. A capacitor-input filter, then , repre
sents almost a dead short to the t ransformer
and rec tifiers when power is first tu rned on.
The larger the capacitor, the worse the
short-yet it takes a large ca pacitor to do
much smoothing. One of the major char
acteristics of a capaci tor-inpu t filter is the
enormous power surge in to the input capaci
tor when power is applied the fir st time.

As power is taken fro m the supply , it
tends to discharge the filt er capacitors, and
so with each cycle of rectified ac there's still
quite a charging-current flow into the capaci
tor. A capaci tor input filter will , t hen, draw
more curre nt from the transformer (for a
given de load) than would some other type.

This is generally considered to be a
disadvantage , but it has a co mpensat ing
advantage. Under {ight curren t load , the
input capaci tor will charge u p to nearly the
peak voltage of the rectified ac, which is 1.4
times the rms voltage . With light current
load s, the voltage will remain near this peak.
Thus a capacitor input filt er produces a
higher o utput voltage- provided that load
current is low. As load current increases, the
capacitor voltage drops, an d the advantage is
lost.

A choke opposes any change in current
flow, and so the cho ke-inpu t filter tends to
retard the high cur rent flow into the filter
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Some fu ll-wave rectifie r circuits use the
bridge circui t, which takes four rectifiers but
needs no center-tap on the transformer
secondary. If a bridge circuit is used with a
transformer which was designed and rated
fo r center-tap circuits, the secondary voltage
to figure on is that fro m end to end of the
winding, rather than from one end to center
tap. This means that a secondary rated (as so
many TV t ransformers are) at 350-Q-350V
would give 700V end-to-end , and wit h a
bridge circuit could be expected to produce
a d c ou tput voltage arou nd 900 to 1100
volts.

Sometimes a half-wave rectifier circui t is
used . This takes only one rect ifier, but is
neither as efficient in it s use of the ac nor as
desirable in terms of simplicity of filtering as
a full-wave circu it. The half-wave circuit
simply blocks off half of the ac waveform
and lets the other half pass through ; the
result is de output which pulsates at input ac
frequ en cy . All it really is is a string of
half-cycles of the input ac. A full-wave
circuit, whe ther center-tap or bridge , passes
both halves of the ac waveform , but steers
them around so that they emerge always
going in the same direction . This prod uces
twice as much power with less st rain on the
rectifiers, and also makes the rip ple fre 
quency be twice the input frequency-which
means it's easier to get rid of the ripple.

The filter circuits make use of capacitors
to store the pulsating dc and smoo th out the
rip ple. Some times, the capa citors are the
only elements in a filter, but by themselves
capacitors d on 't do much filt ering. If ind ue
tors or res istors are placed in series with the
load while capacitors are in paralle l with it ,
the inductors will oppose any changes in
current while the capacitors tend to smooth
things o ut, and almo st pure d e can be
obtained .

The two most co mmonly use d filter
circuits are sho wn in Fig. 2. The o nly
difference is that in o ne, the input elemen t is
a ca pacitor, and in the other, an inductor or
choke.

This single difference provides the names
for the circuits: " capacitor input" and
"choke input. " While the circuits are
extremely close to each othe r in appearance,
they have some notable differences.
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capacitor. This redu ction of charging-current
surges means tha t less current is taken from
the transfo rme r to keep the capaci tor
charged , and so more is available to the load .
For the sa me transformer, a choke-input
filter can deliver more current.

Offsetting this advantage, in some appli
cations, is th e fact that th e choke (by
slowing down the charging) prevents t he
capac itor from eve r charging up to t he peak
voltage value if any load current is coming
out. Thus a choke-input filt er d elivers more
current , but at lower voltage .

Complicating the action o f the choke
input filt er is the fact tha t a ce rta in mini
mu m curren t mils! be drawn through the
filter to ma ke the choke be have as intended.
The bleeder resistor value is chosen so that
this minimum load is always taken ; th is
power is "wast ed " insofar as producing a ny
useful work is conce rned.

Most power supplies usc at least two filt er
capacitors separa ted by a series choke. If
choke input is emp loyed, two chokes arc
used . Because o f the add itiona l reactance of
the seco nd choke. ripple is usually lower
from the choke-inpu t design ; if a corre
sponding reactance were added to the
capaci to r-inpu t filter , its ripple would be
reduced equally .

The out put elemen t of all filte rs is a
capacitor. 11 performs little filt ering act ion
in most cases; its purpose is to serve as a
storage rese rvo ir to satisfy sudde n surges of
load current an d kee p o utput voltage fro m
fall ing when this ha ppens. Th at is, it helps
de term ine the "voltage regula t ion" of th e
supply . The larger the value of output
capaci tor, the better t he regulation , in
genera l.

" Voltage regulat ion " in a power su pply is
the cha nge in o ut put voltage with changes in
load . Any supply will prod uce higher o utput
voltage when it is unloaded than it will
under heavy load . T he cha nge in voltage
from maximum to minimu m is called the
"regu lation" of th e supply and is often
expressed as a percentage . Just what this
percentage refers to differs from o ne
engineer to the nex t. Some obtain t he
perce ntage by taking the change in vo ltage as
a frac t ion of the min imum voltage, so me get
it by taking the change as a fra ct ion of the
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maximum voltage, and some get it by ta king
t he rat io of minimum to maximum.

This can lead to mo st confli ct ing descrip
tions of th e sa me power su pply. Let's
assu me we ha ve a supply which produces
200 V without load . and under maximum
load the o ut put d ro ps to 150V. This is
pretty poor regula tion by any body's stan
dards. but let' s see ho w the three ways of
figuring it would d iffer. The fi rst met hod
would take t he change, 50 V, as a frac t ion of
minim um, or 150V, and report a regu lat ion
of 33·1 /3%. The second method would ta ke
50 as a fract io n of maximu m, 200V, a nd
report 25 %. T he fin al way wou ld take the
ra tio of minimum to maximu m. 150/ 200.
and come up with 75%.

If min imu m o ut put was lOV (yes, t hat is
an ext re me case), t he fi rst way wo uld call
the regulation ISO/lOV or 900%, the second
way would call il IBOn OO or 90%, an d the
third way would call it 20/200 or 10%. You
call see tha t the phrase "voltage regulat ion"
ex pressed as a percentage mea ns very lit tl e,
un less the q uan t it ies co mposing the percent
age arc specified. The second method is the
one most widely used, but the first and thi rd
arc encou ntered frequen tly enough to ma ke
one trea t them all with ca ution.

Since capacito rs are a vita l par t of all
power-sup ply filte rs, and all capacitors have
leakage resistance . it's important to know
wha t effects this leakage resistance may have
upon the opera tion of t he filt er.

If the leakage res is tance is high, th ere is
almost no detectable effect. However, ma ny
power-supply filte rs use electrolytic capaci
tors , which tend to have much lower values
of leakage resist ance t ha n do pa pe r or oil
types.

If leakage resistance is low. it will pro
d uce extra load o n the power supply, draw
ing addi tional current through the trans
former and the rec tifiers. This ad ded load
will tend to red uce the output voltage , a nd
may cause overhea ting of all power-supply
co mpone nts. In addition to th ese effec ts, the
leakage resistance acts as a shunt across the
capacitor , thus reducing the effective value
of its ca paci tance and ma king it s filtering
act ion less effective. You might say tha t an
ex tre me ly leaky filt er capacito r is so me thing
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like a sieve; neither of them are very useful
as sto rage devices.

The leakage resistance of e lec troly tic
capaci tors varies with the capacitor 's age. As
an electrolytic ages, its leakage resist an ce
usually goes do wn, making it less useful.

Fortunately (in a roundabout way), the
effects of excessive leakage tend to be
self-destruc tive. As ab normal . leakage cur
rents overheat the capacito r, it becomes even
~ore leaky . Finally , the point is reached at
which the capacitor literally explodes from
internal heat. This removes the capacitor
from the circuit, and in mo st po wer-su pply
designs nothing else in the supply is damaged
(although the insid e of the chass is becomes
some what messy). The violent act ion is
desirable , since it preve nts the capacitor's
tu rning into a dead short which might
destro y transformer and rectifiers as well,
and it leaves no doubt as to the iden tity of
the failed component.

What Is Push-Pull Amplifier Operation?

A push-pull amplifie r is ac tua lly two
amplifiers working toge ther, with input and
output signals arranged so that pla te (or
collector) curren t in one of the two increases
at the same time that of the o ther decreases.
In industrial electronics, this same circuit is
often called a " differe ntial amplifier" or
"diffamp" fo r short.

The input and output arrangemen ts
which are the heart of push-pull operation
involve driving half o f the stage with a signal
which is exactly 180 degrees o ut of ph ase
with the signal applied to the other half, and
reve rsing the phase of one of the output
signals by I80 degrees before combining
them.

The most conventional method of obtain
ing the out-of-phase input signals, and of
reversing phase of one o utput signal with
respect to the other, is by using center
tapped transformers at input and output.
The phase reversal is inherent when the
signals are taken from opposite ends of a
single cente r-tapped winding, with the
cente r-tap used as a common referen ce
point.

Transformer coupling is actua lly not
necessary for push-p ull circu its to opera te .
Especially in audio frequency amplifie rs,
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TO - ~: 8.5-30 vo l t , l o ad cu rrent 0 -50 rna anCi 5
amps u sing ex t . p ass transi stor .
Choice N EG o r POS stock #32 .... $ 1.75 ea.

PHOTO DIODE ARRAY

Sensitive t o l i gh t & I R
Bank o f 8 d iodes 1.75
Single diode . ... .. .............. ...•75

LAMP DRIVER, QUAD -RESETTABLE
-

IC f lat pak 12 vo lt 200 m i l
Stock # F26 , $ 1 ,0 0 each

EPITA X IAL PLANAR RF
POWER TOWER

12 volt 50 watts 72 m e #MB3 . $ 1 .5 0 ~
12 volt 10 watt 174 me 6MB7 . 1.50 6!~~

ARC-5 TRANSMITTER SPECIAL
Like brand new, easi l y convert t o 40 or 8 0
m eter band by turninQ slugs. w /directions.
4 - 4 - 5 .3 m e 1:-20 5.3-7 m c 'r -2 1

$9.0 0 eac h o r 2 f or $17.0 0

Brand new ectorv packed automobile radios.
v intage arOund- 1961. 12 vol t neg. ground . No
c ho ice of mOdels. T he exceptional sensitivity
of an auto radio makes it superio r fo r use in
car, boa t tr uc k . camper , etc .. w here you are
q uite a distance fro m x m t r loca t ion . T h is is
also t h e best kind o f rad io t o use w it h sho rt
wave converters. Each w ith large o r iginal
equipment h i-fi speaker. So m e with noi se
suppressor kit. H igh quality. most made to sell
in the $ 100 range. A real " f ind. " $ 15.0 0

Hybrid-less speaker 8 .50

2 METER ARC·3

Just uncovered a batch of the famous ARC·3
rcvrs & xmtrs with all tubes, Range 100-156
me, 8 xtl channels. Cheap way to get on 2
meters , CO nets, MARS nets, etc . With con
vers ion details: Rcvr $15, Xmtr $15;

Above equjpmenr on hand , re..dy to sh ip _ T erms ner
ush. Lc.b Lynn. Mu s. M..ny ceher unusua1 p i«~ of
mil ilUy surplus eler rron ic equipmenr ..r~ described in

our ur..lng.

Send 25 ¢ [or Catalog 1/70

JOHN MESHNA JR.
19 ALLERTON ST., lYNN, MASS. 01904
P. O. BOX 62, E. lYNN, MASS. 01904
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F ig. 3. Th is circuit f or a 2.SW af power smputier
illustra tes complementary-symmetry phase inverters
(Q2 an d Q3) as well as to tem-po le ou tput circuit
(Q4 and QS). Transistor Q 1 is simply a p reamp to
provide drive to the phase inver ter stage. A 100 k n
resistor at bo ttom provides negative feedback.
D iodes compensa te for base-emit ter- vol tage drops
of transistors, making dc co upling safe to use.
Transistors Q4 and QS m ust handle 800 mW
dissipa tion ; ty pe 2N3402 transistors are simply
2N3414's w i th built -in heatsinks to raise power
rating and are recommen ded for Q4 and QS.
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advantages are less pronounced when simple
rf power amp lifica tion is needed, but so me
are sti ll prese nt.

One of the major advan ta ges of t he
pu sh-pull amp lifier arra nge ment is the fa ct
t ha t it is a "balanced " amplifier, Any signals
which are ill phase with eac h o t he r in both
halves of the circuit, such as hum in the dc
power supply , tend to be balanced out and
are no t passed on to the o utpu t. The same is
t rue of second -harmonic d istortion, and fo r
that matter of all even-order distortion
products.

The reduction of second-ha rmo nic distor
tion because of its being ba lanced ou t
pe rmits us to choose between having less
distortion fo r t he same power output (the
pa th taken by hi-fi designers) and having
more power out put from the same tubes

•
withou t passing an o bjectionable disto rtion
figu re (the ro ute taken by most hams).

T he push-pull arrangement also permits
us to o perate the tubes o r transistors
over a wider range of cond itions than would
be possible with a "single-e nded" stage. T he
class 8 amplifier is the extreme example of
push-pull operation; a class B audio amplifier
must employ t he push-pull circuit to pro-

o,
"

where a wide frequency respo nse may be
needed, a special "phase inver ter" circui t
may be use d to genera te two signals of eq ua l
ampli tude but o pposite ph ase . T hese signals
may t hen be fed individually to the two
halves of a push-pull a mp li fie r, and the two
outputs fro m that push-pull stage used to
drive another push-pull stage. The cascading
of push-pull stages may cont inue indef
initely. At the output, ano ther phase
inverte r circuit could restore t he signa ls from
each hal f to t he same phase. In pract ice,
however. a t ransformer is usually used at the
outp ut if vacuum tubes are being used,
because phase inverte rs ca pable of handling
appreciable power levels with vacuum tubes
arc not common.

Push-pull transistor amplifiers may be
similar to the ir vacuum-tube cousins, but
when transistors arc invo lved , it is no longer
necessary to use ei ther tran sformers or phase
inver te rs. This comes ahout because t ransis
tors come in t wo flavo rs of o pposite polar
ity: PNP and N PN. A signal wh ich would
increase current in a PNP tra nsistor would
decrease current in an NPN . To build a
push-pull transisto r amplifier, then. no phase
inverter at the in put is necessa ry. Just
parallel two stages, using a PNP tran sist or in
one and an NPN in the o ther, and the
out puts will au tomatica lly be push-pull if
the transistors' charac te rist ics are matched.

T his quality (and design trick ) ca rr ies the
polysyllabic name of " comple mentary
symmetry:' and severa l sets of PNP-NPN
paired types have been designed for just such
applica tions.

At the outp ut. a similar trick ca n be
em ployed , using what so meone several years
ago d ubbed the "totem pole" config ura tion
with two t rans istors in se ries, and o utput
taken from t he midpoint. The circu it for
such an output stage is shown in Fig . 3. This
circuit is adapted fro m one which has
appeared in several ed itions of the GE
T ransisto r Manu al, and ha rdl y any thing in it
is particularly critica l. With conventional
150 mW t ransistors, it can produce up to 2W
of audio, wh ich is surprisingly lo ud and
clear.

Push-pull amplifiers have a number of
advantages for audio and whenever lin ear
amplificat ion is necessary (as for ·558 ). The
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duce a recognizable output signal, since each
ha lf of the circuit works on only ha lf the
waveform. The popular class AS am plifiers
are based on the same princip les, only not to
such an extre me degree.

With class C operation, these advantages
disappear. The balancing out of second
ha rmonic distortion is still present, though ,
and permits us to emit a cleaner signal than
we could fro m a compara ble sing le-ended
stage. Neutra lizat ion of a push-pull stage is
also usually simpler than for a single-ended
one, since the required out-of-phase neutra l
izing voltages are already present in the
"other half" of the amplifier.

The Q-Multiplier

Although th e Qvmultiplier has been wit h
us, under that name, since about 1950 or so
(a nd under other names since the first
vacuum-tube receivers were used in ham
radio!) its operating principles remain a
mystery to ma ny of us.

This isn't too surp rising, because it seems
alm ost unbelievable that any device can be
connected to a receiver by a single wire
which serves as both input and output
connection, and produce either a dramatic
boost to one signal without affecting others,
or an eq ually dramatic decrease in level of
one signal (again without affect ing the
others) .

And this bit of black magic is just what a
Q-mult iplier circuit does. It connects into
the i-f amplifier st rip of a receiver by a single
connection, and you then have the choice of
boo sti ng one signa l above the rest, notch ing
out one signal, or havi ng the device do
nothing. The secret of this capability is an
old friend to constant readers of this series
feedback. While uncontrolled feedback is
normally a ra ther horrible and a ll-devouring
monste r, con t rolled feed back is, like fire,
one of o ur most versa tile tools. T he Q-multi
plier circuit is a device for generating and
inserting a feedback signal, with complete
control.

The name of Q-multiplier comes from the
ap parent effects of the circuit: When it is
con nec ted across any tuned circu it, the Q of
that tuned circuit appears to be multiplied
enormously (if the Q-multiplier is set to
"peak" a frequency).

JUN E 1970

What the circuit .actually amounts to is a
way of picking out a sample of the signa ls
present, and feeding them back over the
same wire with con trolled amplit ude and
phase. If t he "peak" func tion is in use, the
phase of the signal sent back to the i-f strip
is such as to produce positive feedback, or
regeneration . If the "null" function is
selected, the phase is reve rsed to provide
nega tive feedback, or degen eration .

T he Q-mult iplier contains, within it self, a
tuned circuit of h igh Q to which the
regeneration is a lso applied. This tuned
circuit inside the Q-muItiplier effectively
substitutes for the origina l tuned circuit in
the receiver, when the "peak" fu nction is
selected. The signals to wh ich t he Q-m uIti
plier 's in terna l ta nk circuit are tuned are not
affected by the Q-multiplier at all, but any
signals at adjacent frequencies (which would
have been passed by the original receiver
tuned circuits) arc shun te d out by the much
higher selec tivity of the internal tank .

When the " null" function is se lec ted, the
operation is a little bi t diffe rent. The signals
to be notched out arc amplified by the
internal tank just as in the "peak" operation ,
but they then pass through a phase inverter
inside the Q-muItiplier before ret urning to
the i-f st rip. The signa l which was pea ked up
by the internal tank is, of co urse, the only
one which goes through the phase inverter
because the tank's selectivity has eliminated
all the others from considerat ion, so it is the
only one which is reversed in phase . When
this signa l in reversed phase is re turned to
the i-f st rip, it cancels out the origina l signal.
The o ther signals in the i-f passba nd are not
affected, though. The result is to notch out
the signal to which the Q-multiplier is tuned,
without effect on the remaining signa ls.

The con fus ing part abou t o perat ion of
such a circ uit, in ei ther mod e, is the fact that
input and output travel over the same wire .
How, then, if phase has been reversed fo r the
"null" function, can the signal be present as
an "input" to produce the action?

To explain this, we ' ll have to digress
slightly into general servomechanism theory.
While mo st persons think of "servos" as
mechanical items in airplanes, or some thing
equally far from ham radio, in truth any
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circuit using controlled feedback is a servo
mechanism. A "servomechanism" is defined
as "an object controlled, eithe r in whole or
in part , by the effects of its own opera
tion"-and since feedback produces a t least
partial con tro l of a circuit's operation by the
effec ts of the outpu t, it qualifies.

In a servo, the no rmal situation is to
establish a " reference" signal. The servo's
output is then compared to the reference,
and an "error" signal results which tells how
far the actual output is from the desired
reference outpu t, and whe ther it is greate r or
small er. The erro r signal is then applied to
the con trol portions of the servo, which are
set up so as to attemp t to drive the error
signal to zero. If this occurs, it means that
the actual output and the desired output are
identical.

But , unfortunately , if the error signal ever
does ac tually get down to zero, the servo is
no longer controlled. The on ly thing holding
it under cont ro l is the error signa l's exist
ence, and when it does succeed in fo rci ng
the error to nothing at all, the contro l
disappears at the same time. Such a situation
is known as "dither," "jitter," or "hunting."
With no control, the servo circuit may do
anything. As soon as it does, of course, the
erro r signal reappears, and co ntro l is restored,
but if the error signal is allowed to reach
zero very ofte n, the output will flu ctuate
whenever it does so. The " hunting" or
"d ither" describes the action which results.

The standard way to prevent the problem
is to int rod uce just enough de lay into the
servo's feedback loop so that no matter what
happens, the error signal can never co m
pletely disappear. This assures that hunting
cannot occur, but the feedback will st ill
make the error signal as small as it possibly
can. In most cases, this is too sma ll for us to
measure directly. If we tried to do so, we
would conclude that the error signal had
indeed vanished -but the fact that hunting is
absent indicates that enough error signal
remains to keep the circuit controlled.

The Qemul ti plier is a servo, of co urse, and
when we set it up for the "null" function,
we are in effect setting up the input signal
to-be-notched-out as the error signal. The
circuit picks this specific signal out of its
many possible input signals, and reverses its
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phase to cancel it out. If it should succeed in
complete cancellation, there would be no
input left to reverse in phase, and act ion
would fail. As soon as this occur red, though ,
the reappearance of the signa l would put the
circuit back into play. The ne t result is that
the notched-out signal is effectively can
celed, bu t just enough of it remains to
permit the circuit to operate. The process is
aided by the fact that the voltage and
current waveforms of ac signals are not
necessarily in phase wit h each other, and so
the voltage waveform can be canceled while
leaving some of the cur rent waveform
un touched. The necessary error signa l can
then be obtained, inside the Q-multiplier, by
convert ing this current back to a voltage.

A somewhat similar circuit operating at
audio frequency and using RC phase-shift
networks rather than a tuned circuit is
known as the "Select-Oxlcct." It operates in
essentially the same way, to produce the
same result but at audio frequency rather
than at i-f.

Since the width of the peak, or of the
rejection notch, is proportional to the fre
quency at which the circuit operates, both
types of circuits serve useful purposes. The
Q-mult iplier can select one desired phone
signal out of several in the passband, or can
reject one which may be causing inter
ference. The Select-Oc.lect can peak up the
desi red beat note for CW reception, or can
reject a heterodyne caused by a carrier just
off the signal you want.

Either is often used to substitute fo r a
crys ta l filte r in a communications receiver.
The circuits, being based on active devices,
can be produced at less expense than can
crystal fi lters, and in addit ion they are
capable of some operations which crystals
cannot do (such as notching out interference
which is almost exactly on top of the desired
signal). One feature of these circuits which
has not been emphasized much is the fact
that any number of them can be connected
to a receiver with little if any inte ract ion.
This permi ts several different functions to be
in use at the same time, such as peaking up
one desired signal, notching out another
which is still causing interference, and (with
the audio version) slicing out several remain
ing traces of carrier whistle. However, oper-
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GATEWAY
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6150 DELMAR BLVD•• ST . LOUIS. MD 63112
314 -726 -6116

6 .3 Volt at 1 Amp small FI L A M E NT TRANS.
F O R MER - 11 5 vo lt pri.
S h " 1 $Ip ptng wt. lb . .. . . . .. . . . . . . 1 .75

75 M E T ER SSB T R A N SC E I V E R - H eath HW
12 .
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& G ·76 D C Po w er S up p lies. 7 5 m eters
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Shipping w t. 75 lb. • • . •. .. . . . . . $ 150.00
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S h ipp ing w t. 7 lb . per 100 ft. p er ft.$ .0 4

TELEPH O NE O PERATO R S HE A DSET
S hipp ing wt. 2 lb $ 14.50
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c o n n.
S h ipp ing w t . 1 lb . . ...•. .. . . . .. $ 4 .2 5
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Minimum order $5.00. Sorry, n o catalog at this
time . Write for specific items. Watch for ow
ads in 7 3. Sto p in an d see u s when you 're in St.
Lou is.

CAMP ALBERT BUTlER INVITES
HAM RADIO ENHUSIASTS OF ALL AGES

TO TRY FOR Y OUR
GENERAL CLASS TICKET

THIS SUM M ER! OUR 11 TH SEA SON
STUDY INSTRUCTION LEADING to GENERAL ADVANCE

8fMl AMATEUR EXTRA LICENSE
This co-ed A mattut' Radio Camp. Y .M .e .A . owned and
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a nd th e u su al ca m p activi ti es. su ch as swim m in g.
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Entire s ta ff consists o f li censed ha m s who a re ins truc
to rs in e lectrical e ngineering in som e o f our Hne st
colleges a nd un h ·ersitit"s. Cam p o pens August I an d
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expenses ; room, m eals . no t eboo k s. tex t books. a n d
insurance . Srn d fo r our b ro ch u re .

I C. L. Pet ers, K 4DNJ II
I

General Secretary
Gi lvin R o th Y .M.C.A . , E lkin . N o rth Caro lina

Please se n d m e t he Booklet and Applica tion I
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I
I

I
I
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Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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ation of several at the same time might
req uire the services of several tra ined
octopi . ..

What Indicates A Gassy Tube?

From time to time we are impressed by
the "gobbledegook" turned out in Washing
ton , and the question in the FCC study list
on which this discussion is based is o ne of
the more notable gems: "What visual obser
vat ion within an operat ing vacuum tube's
envelo pe would indicate that the tube is
gaseous?"

Apparently the anonymous governme nt
emp loyee who worded this question was so
fearful of usi ng " jargon " in the list that he
avoided the normal technical phrase "gassy"
to describ e a tube containing unwanted gases
rather than the normal high vacuum - but the
word he chose to replace it , unfortunately,
does not mean the same thing. Since the
three sta tes of matter are solid, liquid , and
gaseous, we would have to ass ume on the
face o f things that the tube under considera
tion is neither solid nor liquid . In that case,
the most lik ely visual indi cation would be an
inability to see the tube , wouldn't it?

However, we don't think that is what
they really meant. It appears much more
likely to us that they really want to know
how you can tell a tube has gone gassy by
looking at it -and Washingt on is not alone in
somet imes using two dozen ten-po und words
where a half-dozen everyd ay ones would do
better.

Tubes go gassy for a number of reasons.
The mo st normal is for some of the chem
icals in the coating of the ca thode to
eventua lly break down under the h igh
temperatur es a t which the cathode operates,
and release gases. At least as frequent,
though, in ham o perat ion , is for the tube to
be overloaded to such a degree that one or
more of the tube 's eleme nts is ac tua lly
vaporized , thus releasing gas. Screen grid s of
beam-power transmitter output tubes are
particu larly prone to this occurrence.

When a tube goes gassy, it no longer
operates as it was intend ed to . The grid
cannot con tro l current flow when the gases
ioni ze. This charac teristic is made use of
delib erately in the thyrat ro n tube, and in a
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different way in the controlled rectifier. In
general, though, a gassy tube must be
replaced.

Whe n a tube does go gassy, it usually lets
you know immediately by glowing bright
blue. This blue glow is produced by the gas
ionizing under the impact of the electron
strea m, and is the most obvious visual
indication o f gassiness.

However, not all tubes which show a blue
glow are gassy . If the glow is only at the
inside of the glass envelope, it 's more likely
to be a fluorescence of the glass itself under
electron bo mbardment. Many modern tubes
show this effect , but it does not indicate
gassiness.

Some tubes, also, exhibit a faint blue
glow in the space between the cathode and
th e plate, even when ope rating normally.
This is, again , flu orescen ce , but this ti me it's
from the tube elements themselves.

The glow of a gassy tube, on t he other
hand , fills the space from cathode to pla te ,
and is mu ch brighter than any glow in a
normall y operating tube .

Some high power transmitter power sup
plies use mercury vapor rectifiers. These
rect ifiers are built with gas in them , and use
it as a part of their norma l operation . They
also serve as perfect examples of what a
gassy tube looks like. If any tube which is
no t a mercury-vapor rectifier begins to look
like one, it has probably gone gassy. Or, if
you prefer , it "is gaseous."

Rules and Regulations

The final ques t ion on the study list isn't a
question at all, but an admo nit ion: "Be
familiar with Part 97 of the Co mmissio n's
rules."

In this study course , we have taken great
care to sidestep the deta ils o f t he rules
wherever possible, for one major reason .
While the details of rad io the ory remain
relatively cons tant, and are just as true today
as they were five years ago or will be five
years hence (although new discoveries may
alte r a few of the fine points, o r provide
add itional understanding), this is not true of
rules and regulations.

Rules an d regulations are cons ta ntly sub
ject to change. Right now we are in a period
of transition whi ch sees the permissible
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operat ing band limits changing every year
and a number of petit ions before the FCC to
make other changes.

Our intent in publishing this study course
was to provide re ference material. To do
this , we felt it necessary to conc entrate on
that part of the examinations wh ich would
not be subject to change at the will of a
regulating agency.

But it is important that you know the
rules and regulations, as they exist at the
time you take the test , if you want to
succeed in obtaining your Ex tra Class ticket.
While most of the emphasis is on theory , the
fact remains that the top grade license
requires a top grade of knowledge in every
facet of ham radio.

So , before taking the exam , get a co py of
at least the pertinent parts of Part 97 of the
FCC rules and regulations , and brush up.
You can order Part 97 complete from the
Government Prin ti ng Office , or you can buy
an up-to-date edition of the ARRL license
manual. If you don't like spending money,
you may be able to find a copy o f Part 97 in
a large library or in t he files of some friendly
commerc ial radio installation (FCC rules are
bound in volumes, and normally you can
buy only a complete volume ; many com
mercial installations have copies of Part 97,
as a result , in the vo lumes which they
bought to get the rules applicable to their
own service).

Key things to kno w are the effec tive band
limits for each class of license and for each
type of emission (and don' t forget the UHF
and EHF bands while you're at it) , the
restrictions which may be applied to ham
operation and why, and the prescribed pro
ced ures for identification of all kinds of ham
signals. Also important are the restrictio ns
on ty pes of messages which ma y be trans
mitted and received, and under what condi
t!ons these restrictions may not apply.
Notification of portable and mobile oper
ation , operat ion by aliens, and operat ion
away from the U.S. jurisdiction may also be
items worth being up to date o n.

So there you have it. Good luck, and
congratulations to you for your determina
tion to obta in the top grade of all ham
licenses.

... Staff -
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305 Airport Road
Oceanside. California 92054
A Subsidiary 01 Cubic Corporation

EL EC TR ONIC S
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For berter ideu
in amaleur radio.• •
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' Perent No. 3064257

2000 watts P.E.P. power rating: All models of the Swan Triband Beams are rated at the full legal power
limit.

EXCLUSIVE fEATURES,
Swan Triband Beams feature a patented- trap design which permits precision factory adjustment. This
results in maximum forward gain and ftont-toback ratio from each and every Swan antenna. Their cut
standing performance is comparable to single band antennas having the same number of elements.

The electrical principals employed in a trap type multi-band antenna are quite simple. The " trap" is
a parallel resonant circuit consisting of a high a inductance with a coaxial sleeve capacitor connected in
parallel. At resonance the impedance across the trap is very high, and its effect is the same as inserting
an insulator at that point. Thus, the electrical length of the antenna element can be altered by insertion
of a parallel tuned trap. Each element in a Swan Triband Beam has two traps for 10 meters, and two
traps for 15 meters. (None are required for 20 meters since the elements are full length on this band). It
is vita lly important that the traps are tuned to exact frequency, or antenna performance will not be cpti
mum. Normal manufacturing tolerances in the coil and capacitor assembly create considerable variation
in resonant frequency. Unless the trap has some means for precise adjustment. its resonant frequency
will be pretty much a hit or miss affa ir. The exclusive precision tuned traps in Swan antennas" expla in
why they give consistently superior performance.

Low SWR. Swan Triband Beams are designed for a near perfect match on each band with 52 ohm coaxial
cable. Standing wave ratio will be down as low as 1.2 at band center, resulting in extremely low transmis
sion line loss. There are no gimmicks or gadgets in the feed system. It's very simple. and works very
well. In fact. we offer no magic whatsoever in our antennas, except that they are designed to provide
maximum performance on each band, and mechanically built to withsta nd severe weather conditions for
a long long time. Ask any ham who owns one. The Swan antenna is an improved Hornet design, manu.
factured formerly by Hornet Antenna Products. Compare the Swan Tribander feature for feature with other
brands. Ask your dealer to open up the shippi ng cart on and let you inspect the Swan antenna. We think
you'll like what you see, and like its performance even more.
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4 ElEMENT MODEL TB-4H

Price: $119

Price: $1 69

Price: $139

• Power Rating: 2000 watts P.E.P.
• Weight: 64 Ibs.
• Wind load at 80 mph: 148 lbs.

• Weight: 37 Ibs.

• Wind load at 80 mph: 92 Ibs.

with 3 elements on a 16-foot boom.

• Weight: 44 lbs.
• Wind load at 80 mph: 110 lbs.

Of somewhat lighter construction and shorter boom length, the TB·) is adequate for many installations.
Wind survival rating is 80 mph compared to the 100 mph rating of the,TB-3H. Its lighter weight permits
easier erection, a lighter weight tower. and lighter duty rotator, all resulting in lower overall cost. The
same precision tuned , weather proofed traps are used, so power rating and reliability are the same as in
heavier duty models. Boom length is 14 leet

• Forward Gain: 7.5 db average.

• Front-to-Back Ratio: 18·20 db

• Power Rating: 2000 watts P.E.P.

•

The Swan 4 Element Heavy Duty Triband Beam gives you 4 working elements on each band: 10, 15. and
20 ~eters . A 24-1001 boom permits optimum spacing for maximum forward gain and trcnt-toback ratio.
All traps have been precision tuned and weather proofed. The Heavy Duty mechanical design of the lB·
4H means that it will easily take winds up to 100 mph, and provide years of reliable service in any kind
01 climate from the arctic to the tropics.

• Forward Gain: 9 db average

• Frcnt-to-Seck Ratio: 24·26 db

3 ELEMENT MODEl TB-3H
Same Heavy Duty design as the TB·4H, but

• Forward Gain: 8 db Average
• Front-to-Sack Ratio: 20-22 db
• Power Rating: 2000 watts P.E.P.

3 ELEMENT MODEL TB-3

- -- '.
•

2 ELEMENT MODEL TB-2
Same design as the TB·3 but with 2 elements on a 6!f.z ·foot aluminum boom. Weighing in at only I S
pounds, this model can be a real surprise. An inexpensive telescoping mast and TV rotator will easily
get it 60 feet or higher off the ground, and at that height it will out perform a 3 or 4 element beam at
lesser height. If your choice is putting up a TB-4H at a 30 to 40 foot height, or this 2 element model at
60 feet, by all means put up the TB-2. We won't make as much money, but you'll put out a terrific signal,
and maybe we'll sell more TB·2's. Of course, if you can put the 3 or 4 element model up 60 feet, or more..
there's no argument. Just don't under estimate the TB·2. II's a little bomb.

• Forward Gain: 5 db Average. • Weight: 15 Ibs.

• Front·ta-Back Ratio: 16-18 db • Wind load at 80 mph: 60 lbs.
• Power Rating: 2000 watts P.E.P. • Shipping Carton: Just 6 ft. long.

Price: $99



SWAN

high Q-

high efficiency
WILL YOUR MOBILE ANTENNA PASS THE
TAPE MEASURE TEST?

Try measuring the wire size, coil diameter and coil
length of your loading coil. If the figures are not as
large as the Swan loading coil , then radiation etti
ciency cannot and will not be as high. It's as simple
as that.

Amobile antenna is, of necessity, a compromise. It
takes a loading coil to make it look like a quarter wave
vertical. Radiation efficiency is related directly to the
a of the loading coil. a is a figure of merit which is
the reciprocal of equivalent series resistance in the
coil. It is this resistance which dissipates power. Ob
viously. the smaller this equivalent series resistance
is. the smaller coil losses will be.

Theoretically, with infinite a the coil would have no
loss, and the antenna would be as efficient as a full
size vertical. This isn't possible, so we have to settle
for something less. But, how much of your transceiver
power are you willing to lose in heating up the coil?
It takes a lot of amps from your battery to generate
that 300 watts of RF power. We build transceivers too,
(in case you hadn't noticed), and we hate to see them
warming up those inefficient loading coils. That power
should be radiated instead, to help break through QRM.
This is why you'll find the Swan mobile antenna line
with really high acoils.
The coils are so handsome, we think you'll want to
show them off, so the weather shield is transparent.
Notice that other brands are covered up. Is this to
make them prettier? Or is it to hide the small, close
wound wire. Don't let anyone kid you. The smaller coils
are not nearly as efficient. A labOlatory a meter will
prove this quiCkly. But, if you don't have access to a
a meter, try the tape measure test. •

,
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\
is heard around the world

Here's why Thunderbirds outperform all other
tri-banders:

Thunderbird' s " Hy-O" traps provide separate t raps for each band. " Hy-Q" traps
are electronically tuned at the factory to perform better at any frequency in the
band - either phoneor CWO And you can tune " Hy-Q" traps. using charts supplied
in the manual , to substantiall y outperform any other traps made.

Thunderbird' s superior construction includes a new, cast aluminum, ti lt -head
universal boom-to-mast bracket that accommodates masts from 1'14" X 2Y2" .
Allows easy til ting for install ation. maintenance and tuning and provides mast
feed-thru lor beam stacking .

Taper swaged, slotted tubing on all elements allows easy adjustment and readjust
ment. Taper swaged to permi t larger d iameter tubing where it counts! And less
wind load ing, Full ci rcu mference compression clamps are mechanically and
electrically superior to sell-tapping metal screws.

Thunderbird 's exclusive Beta Match ach ieves balanced input, opti mum matching
on all 3 bands and provides DC ground to elimi nate precipitation static.

Up to 9.5 db lorward gain.
25 db tront-to-back ratio ,

SWR less than 1.5 to 1 on all bands.
24-foot boom ... none longer in the industry.

High-performance element spacing .

Extra heavy gauge, machine lormed, element to boom brackets, wi th plastic
sleeves used onty for insulation. Bracket design allows full mechanical support.

New 6-Element Super Thunderbird
Model 389

Suggested retai l p rice. $169.95

Improved 3-Element Thunderbird
Model 388

Suggested retail price. $139.95

Fabulous 3·Element Thunderbird Jr.
Model 221

Suggested retai l pri ce, $92.50

Popular 2· Element Thunderbird
Model 390

Suggested retai l price, $91.50

Buy one today at your favorite Hy-Gain distributor!

HY-GAIN ELECTRONICS CORPORATION
P.O. Box 5407-G F, Lincoln, Nebraska 68505



There 's just nothing l ike the ROTO-BRAKE for performance. Buy one from the best di st r ibutor under
the sun - the one who stocks Hy-Gain .

HY-GAIN ElECTRONICS CORPORATION
P.O. Box 5407·GF, U ncoln, Nebraska 68505

Suggested Retail Pr ice $1 89.95.Model No. 400

I

The ROTO·BRAKE delivers over 4,000 IN/ LBS o f starti ng and rotating torque. Brake slips at 5,000
IN/ l BS to prevent damage to parts. Motor and gear train are protected by husky cast aluminum
housing.

Handsome control un it features sweep pointer over choice of great ci rcle map or compass rose.
Select desired positi on and capacitor-start rotator (o perati ng off 110VAC 60 cycle power so urce
through f ive-conductor cable) moves until null see king c ircu it brings into position. No blind spots.
As a matter of fact, rotator w ill move 380". giving you a generous overlap. And , if antenna should
move during severe environmental conditions, it wi ll automat ically return to orig inal position when
control is activated. All circuitry is high ly reliable-no t roubl esome setevns used.

Heavy duty mast clamp takes up to 3" 0 .0. mast. Mounts to standard tower plate with minimum of
to" tower leg spacing. Mounting kits available for poles and small towers ; universal tower mount
ava ilable for towers without a plate.

HY-GAIN'S NEW 400 ROTO-BRAKE
Handles Large Beams And Stacked Arrays
With Ease!
Up to 10 times the mechanical and braking
capability of any rotator on the market!



1 KWCl-15 for 15 meters
The Classic 10 and Classic 15 antennas have
been developed by Mosley Electronics, Inc. in
order to give hams a new cho ice in beam
match ing systems, featur ing the new Classic
Feed System plus optimum spacing, wit h ma xi
mum gain, increased bandwid th, and more
efficient performance provided by the better
e lectrical ba lance "Ba lanced Capaci tive Match
ing," t he Classic Feed (Pat. No. 34 19872). The
models, CL-10 and CL-15, incorporating the
same rugged, lightweight construction typi cal
of all Mosley beams, combine high-impact
insu lators and clamping blocks, alu minum
element support, aluminum tubing and all
stai nless stee l hardware.

AREVOLUTIONARY NEW
Classic

1.- to'".
I ," 00".
5.43
110. 4<1 l b • •
lO lb ••
36 lb•. ",a "uC~

SINGLE BAND BEAMS

NUMBER OFE l.E MEN TS,
MA )qM U'" E LEME NT l. ENG T H,
BOO.. L ENGT H:
RECO.... EN DE D MAST SIZ E:
TURN ING RADIUS:
w' ND SUR F"'CE :
wrND LO"'D l EI... S,d. IlO MPH ),
ASSE MBLED wE IGI-H :
APPR OX . SHIPP ING WEIGHT

FEED PO IN T
IMPED"' NCE, 51 ohm .

RECC .....END ED TRANSMISSION UNE, RG·B U

FRONT.fO.Bolel(
R... n o:

10 '015 db
5WR: 1.5 1

0' "*..~ ,
...... TCHJN(; SYSTE"",

Bo lo ,",M
· c_.,. ~~

FORWAoRO GA,fN,.
e dO c_"t<i p<> ..I.,.... <e d .pol _,
10.' o¥..- " O'roQ.c .o_~

JI£.k¥~1k

Classic

Cl-20 for 20 meters 1 KW

FQRWA.RD GA IN : 9. 8 db c"""",,ed 10 'e f&l"ence d ,,,,,I. ;
11,9db 0\0&1" iSOIfOP' C so....e• .

FRONT'TO'8AC I( RATIO, 20db

SWR: 1 .f> 1 '" ben.,

Mosley Electronics Inc. has developed the
Classic 20 to give amateurs a 20 meter single
ba nd beam featu ri ng the Classic Feed System
(Pat. No . 34 198721. The improved electr ica l
ba lance, "Ba lanced Capacitive Matching," com
bines with optimum spacing to provide ma xi
mum gain, increased bandwidt h and more

'eff icient performance. The rugged construct ion
typical of a ll Mosley Beams is incorporated into
the Classic 20 : hiqh-irnpact insu lators and
clamping blocks, a luminum tubing and stain less
steel hardware.

MA.TC~ ING SYSTE M:
Balanced C"PIICOI'''.

FEEO POINT l'-"'f:O ANCE : !>2 om..
REC~ENOEO TRA NSl,IIlSSION LINE MG·8 'U

NUIAIER OF ElEMENTS ; 5
MAX ll,II\JM El.EME NT LENGTH : 38' 1".,"

BOOM l.E NGTH : 46 '

REC OMMEN DED ""ST SIZE : 3" 00
n"N ING RA DIUS : 28'
WINO SURFACE : 18.15Q. fI .

WI"' O LOAD l ElA Std. 80 ""'" 1: J64 .4S lba.
ASSEMIll.EO WEIG HT : Awf'0J< 139 1ba.

APPROX . SHIPPING WEIGHT : US lbil . "i" "ue~

FORW'" RD G""N:
B db c_..a '0 ..lp'M<~ d.pol.:
10. t o~., '"0'''''' '0 ' o...'<~

ci-te for 10 meters 1 KW

FEE D POINT
I... PEDANCE : 51 ohm.

REC D_ENDED T R"'NS", ' SSION LINE: RG-&' U

FRON T.TO_B"'C K
RATID:

10 to 15 ell>
Slo' R: 1.5 ' I

00' ",..,
..... TC HING SYSTE...,

Bo lo"".,1
COpOc i . .. ve

NUMBER DFEl.E...ENT5 :
......XI...U... E LE...EN T LENGT H:
S OO"" LENGTH:
RECO......ENDE D MAS T SIZ E,
TURNJNG RA DIUS:
W'ND SURF"' CE : •
WlNO LOAD t El... S.d. 80 ...PH!:
...SS E..Bl.ED WE IGHT,
APPR OX . SHIPPING WEIGHT -

18' ."".
1''' - 0 0
I t - I "

4.J6 .'" I••
Btl •• l it•.
I I' , lito .
2"" lit • . " ,,, Itue~

Now Classic Feed plus Optimum Spacing : the
Classic Feed System, famed for its phenomenal
success in mu lti-band beams, has been incor
pora ted into two single-ba nd t hree -element
beams fo r 10 and 15 meters ; Models CL- 10 a nd
CL·15 _ In addition to the optimum spacing
possible, these new Mosley beams offer the
maximum gain, increased bandwidth a nd more
eff icient perfo rma nce provided by the better
e lectrical balance " Balanced Capaci tive Match
ing," the Classic Feed (Pat. No . 34198721.
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1 KW

FORWARD GAtN: 8 <III c_.d.., •• I.,.."c., djpol.,;
10. 1 db O¥'" ' . o '_'c ....... c.,

FR ONT - TO-SACK R ATID: "" '5 O..,J 10 """ "" :
20 <III 0' ""..... 0" 10 ....,•.,,, " 5 <III

SWR, 1.5 1 0' II. .... /,>
MATCHING SYS T EM, ."...''''

Solo"c..l /
C~i'i ""'...........

F EE D POI N T
IMPED ANCE: 51010....

RECO _ENDED
TRAN SMISSION LINE: ec-e-u
NUM8 E R OF E LEME NTS, J
/Il,AX IMUM EL EMENT LENGTH, 2 ,.
BOOM L ENG TH: 18'
RECO_ENDEO MAST SIZ E: 2" 00
T URNING RAD IUS: 16'
WIND SURF AC E, 6 .~ , ••
WIND L OAD (EI A Srd. 110 MPHI: 1]0 1loa.
ASSEMBLED WE IGHT: 42 III • •
A PPRO/(. SHI PPING WE IGHT, 45 I II• • VI. fl' uck

I? 46'0 N . LINDBEAGM BL VD,
~ B A I OG E T ON MO . 63042

for 10, 15, and 20 meters

MULT I-BAND BEA MS

Mosley Electronics, Inc., annou nces the latest
addition to the Trap-Master line of amateur
rad io antennas, the Classic 36, a six-element
tri -band beam incorporating the famous Classic
Feed System, "Ba lanced Capacitive Match ing"
(U.S. Patent No. 3419872) . Classic 36, rated
for max imum legal power on 10, 15 and 20
meters, features the Classic coax-fed ba lanced
element for more efficient beam performance.
increased bandwid th, and max imum gain. As a
Moslev Trap-Master, CL-36 offers Trap-Maste r
Traps an d weather-proven construction. as well
as automatic ba ndswitching by means of high
impedance parallel resonant Trap Circuits.

Patent No. 3419872

. ,
<~

Classic
CL-36

NUMB ER OF ELE"'ENrS: 6
....... X l lllUM ELE MENT LENGTH: } 9' 9"
aOOM L ENG TH: 24'
RECO_ENDED MAST SIZ E, 2" 00
TUR NING RA D IUS, 19' J"
WI~ SURF ACE : 10.1 . ... I, .
WINO LO"O rEI... S.d. 110 ""P H ': 110.1 I!> ••
ASSEMB LED WEIGHT, 69 lb• .
APPROX. SHIP P ING WE IGH T: 71 /I... VI. , ruc k

.....' ...5 _. 8.0db. 0-,.... lS(l troPl C SOUf~. :

",, 10 _ ler s ··, 1. 1 db; on 15 and 20

""'_ 5 - 10 .1 db. ..
FRONT . TO. B ACK RA Tt O, ~

JO Jb.., be..... /'/ ~ .
SWR: I.S ' I 01 j,..... , /' ./ " ,
....... TCHING SYSTEM; . tV'

80'''''c ..<1 ,.

FEE~~~;v. .-. / /'
IMPED ANC E, /' /

52 ""..."REeO_ENDED .... A
TR ANS" 'SSION A-

UNE: RG-8 ·u ,/

Mosley's Classic Feed S': ~em is a 1:::;:;;;:==.
revolutionary new beam match-h
ing device, "Balanced Capacitive
Matching," featuring a coax-fed
balanced element. Design avoids
the possib il ity of corrosive action
in matching system. Type N con
nectors supp lied.

FOR'fI'ARO GAIN : C..-od to re'erence d'POle : on
10 "",1_- 9.0"' : on , '" aro::l 20

CL-33 for 10, 15, and 20 meters
A new addition to the Trap-Master family of
qua lity beams is the Classic 33 for 10, 15, and
20 meters with a power rat ing of 1 kW AM/CW
and 2 kW PEP SSB. Th is new Mosley beam
which incorporates the same durable, lo ng
lasting Mosley traps made famous by the TA-33
and other Mosley Trap-Master beams. features a
new type of match ing system developed by
Mosely engineers - ' Broad Band Ca pacit ive
Matching ' w ith coax fed balanced element. Th is
new type of matching system not o nly brings
the ham an antenna of greater efficiency, but a
beam with a FU LL 8 dB of gain over reference
d ipole on a ll three bands or 10.1 dB compared
to isotropic source. Front -to -back is the max i
mum possible o n all three bands. SWR is 1.5/1
or better.

BEAM MATCHING DEVICE
Feed System
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$98 .00
$68. 95
$55. 00
$45 . DO
$25. 00
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-telrex ANTENNA LABS.

CHALLENGER SERIES

Professionally Engineered Systems
YO U'LL BE GL AD YO U D ID I

Price
I Mode l N '-""'>e.

PRICES F. O .B.

2KWP end 4KWP AntenNI Ki ts

O l HEI eXlU-HEAvy-oUlY ' OlATOI-SELSYN-lNOICATOI S~TEMS AVAi lABLE .
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1_114 MUU ClUo.I.lfNGEI UIIES
SI8 .00 n<:Mx: 5 HEMENT Y
1-41 .50 n<:MISC 15 HEME NT AIl Y

YOU COULDN 'T EXPECT A MORE INEXPENSIVE SERIES FOR SUCH HI- PE RFORMANCE

3/4 METE~ C H"'LlfNGER SERIES

S41. 50 430MISC 15 HE MENT ...u ...y

2 Mn EI CHALtENGU Sfltl ES

t 9." 2M3C 3 ElEMENT AUAY
tiS" 2M6C 6 ElfMENT UIAY
$21 .50 2M8 1.tC 8 ElEMENT .....AY
S46 ,50 2M151llC 15 ElfMl:NT ARIAY

S10 . 75 00-2'" "I""k.,· V."itG! Dipol.

6 MEHI ClUo.I.llNG£I SU IES

SI9 .9S 6M3C 3 HEMlNT .....AY
526 .50 M<4C 4 ELEMENT UIAY
t31.50 6MSC 5 ELEMENT ...IIAY
1-41. 50 6M6C 6 ELE ME N T All AY
SI5 .9S oo-6M "I""~.t " V."i(G1 DlPOI.

10 MHE' CHAlLENGEI seers
1-49 . " 10M30\lC 3 ELEME NT ARIAY
S95 , OO 1(¥<,<511C 5 ELE ME N T AllAY
S19 , 95 OO_ ICll.' "Ic>t~. ' - V..Hc,,1 Di""l.

15 MElE. ClUo.I.lfNGU SUIB

S64,95 15M312C 3 £lEMfNT AUAY
S25 . 95 co -15M "Ic>t~.' - V.,'ic"I·Dipol.
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BAND PASS RESPONSE

from SWAN ANTENNA CO.

RETURN L OSS RESPONSE

eCONTROLLEO BANOWIOTH RESPONSE e GREATER GAIN THAN THE YAGI ARRAY
e CONTROLLED BANDWIDTH IMPEDANCE FOR THE SIZE
eUNIDIRECTIONAL RESPONSE e REJECTION OF UNDESIRED FREOUENCIES
elMPROVED SIGNAL·TO·NOISE RATIO AND NOISE ABOVE AND BELOW

e DESIRED BANDPASS RESPONSE

The Swan bandpass antenna. developed for use in home television reception, has
recently been adapted for the 2 and 6 meter amateur bands. Swan's bandpass antenna
has the combined properties of constant impedance match across the entire passband
of response, with gain superior to that of an equivalent-sized vagi. The antenna
features a very high front-ta-back ratio as well as front-to-side in both the X and Z
planes. With four driven elements, the first director is saturated with virtually all of the
power radiated from those active elements. Since the first director sees four driven
elements at four different distances, it responds to the designed bandwidth, giving gain
at four different frequencies, hence the bandpass response. Similarly, each dipole is
matched to four separate frequencies, giving a constant impedance match across the
design bandpass.

RECENTL Y ADAPTED FOR 2 AND 6 METER AMATEUR BANDS

12 Element
14 Element

gain 15 dB 120 in. long
gain 17 dB 157 in. long

$19.95
$24.95

See the 2 Meter 11 & 14 Element Array for directivity ratings.

OO·IT·YOURSELF KITS AT 50< PER ELEMENT; INCLUDES INSULATORS, WIRE & CLIPS,
AND INSTRUCTIONS.

WE DESIGN ANTENNAS FOR C.A.T.V. SYSTEMS
AND FDR SPECIAL FREOUENCIES, 6 METERS AND ABOVE, TO 2000 MHZ

SWAN ANTENNA CO.
646 N. UNION ST. P.O. BOX t 122 STOCKTON, CA 95201 464·9897

WE ARE OPEN FOR DEALERS
IN EVERY STATE AND FOREIGN COUNTRY.
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Two units are avai lab le, both at a List
Price of $250.00 . The 8 minute unit fo r
light to med ium loaded towers; the 18
minute unit for heavily loaded towers
(generally those where the SOHB mounts
to 26" section or where the FO K fo lding
point is between 26" sections).

In operat ion. the gearmotor and harness
simply pivot along the same axis as the
Jack screw as it declines from th e vertica l
to approx imate ly 45° and back to ver tica l
(the folding segment of the tower can be
decl ined as far as 30° below horizontal.)

Erect but not extended F ul ly extended
T o t a l tower height 6 9 ft .

T h e tower p ict ured in this sequence is the
C UA64 (6 sq . tt ) mounted on the S O H B -2 2 (in
th is case with op t iona l gearmoto r a c cesso ry ). T he
gearmotor req u ire s about 20" of c le a ra nce b e 
h ind th e SO H B.

APROOUCTOF HEIGHTS MANUFACTURING CO.
4226 MAYBURY GRAND, DETROIT, MI 48208 Area Code 313-894-6700

from HEIGHTS

DO IT THE EASY WAY
WITH A 110 VOLT GEARMOTOR

L a id over for an t enna work

SEE YOUR LOCAL DISTRIBUTOR
OR WRITE

FOR COMPLETE INFORMATION

The "STA NDA RD" TAPERED A LUMINUM TV, HAM and RADIO TOWERS

COMPLETEWITH MO UNTING HARNESS

•
REMOTE REVERSING SWITCH

•
ATTACHED DR REMOVED IN MINUTES

•
FITS PREVIOUSLY INSTALLED

STANDARD

SCREW OPERATED HINGED BASES

OR

FOLD OVER KITS

•
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It MODEL ~ HE~HT

T...·240 -q EXTENDEDff·NESTED ~

, y . ... 22'
TM-358 50' "I'>'
TM-370/370HD 70' 27'
TM-490 90' 2.'
TM~5100R 100' 2.'

Regular and
heavy duty

towers

delivery. Act now! Write for y
free brochure, today.
'Three Hi-Gain 10, 15, 20M long jafl"n

• "Lcq-periodic antenna for MARS ute
13 to 30 MHz

ORPORATION

edleTowers
ennas
ig lift!

VISALIA, CALIF. 93277

ri-Ex TOW

-

RuggedG

Tri-Ex Sky
Give your a

his advanced state-of-the-a t

~
SkY Needle" is fast earning it
wn special place of honor in the
am-communications field. Tri-Ex
akes great pride in being the
eveloper and first to build this

crank-up, freestanding tubular
towe'r for the amateur. Uniquely
eye-pleasing, the slim and grace
ful "Sky Needle" i!l. a symbol of
pride to its owner as well as proof
positive that he has the very best
In towers. Tri-Ex offers immediate

---1**
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621 HAYWARD STREET

MANCHESTER r N. H. 03103

$ 9.95
12.95
16.95
14.95
12.95
16.95
18.50
29.50
39.50
59.50

$11.95
24.95
15.95

$13.95

$12.50
18.50

$ 3.95
4.45

ush,

ush,

JUN E 19 70

A 144·4
A 144·7
A 144·11
A220·11
A430·11
A26·ZP
A50·3
A50·5
A50·6
A50·10

ASQ·2
ASQ·22
ASQ·6

AR·2
AR·6

~raft

ANTENNAS WITH A
"PATTERN OF FIRSTS"

IN COMMUNICATIONS
VHF YAGIS

2 meter FM
2 meter, 7 element
2 meter, 11 element
1If.. meter, 11 element
3" meter, 11 element
6 & 2 meter portoble
6 meter, 3 element
6 meter, 5 element
6 meter, 6 element
6 meter, 10 element

SQUALO
2 meter, 10" square
2 meter stacked
6 meter, 30" square

BIG WHEEL
ABW·144 2 meter, 90ln

OX·ARRAY
2 meter, 20 element $29.50
1 tA meter, 20 e le me nt 22.50
% meter, 20 e lement 17.50

RINGO
2 meter, gain
6 meter, .g a in

BLITZ BUG
lightning Arrester
lightning Arrester

MONOBEAMS
A 14·2 20 meter, 2 element $69.95
A 14· 3 20 meter, 3 element 99.95
A21 ·3 15 meter, 3 e le me nt 59.95
A21·4 15 meter, 4 element 79.95
A28·3 10 meter, 3 element 39.95
A28·4 10 meter, 4 element 49.95

Make yours a real signal with a Cush
Craft antenna.
See your loca l d istributor or w rite for a
free copy of our new catalog.

OX·120
OX·220
OX·420

LAC·1
LAC·2



";

$87.00 $50.00
Two Element Quad Extra Element

Inc ludes U.S . Customs Im p o rt D uty a nd
Ca n . Federa l Sa les T a x - S hip ped Collec t

•
•,,,

--------\

• Simple assembly and tun ing instructions
are supplied with every kit. showing
measurements and assembly procedure.
When assembled as inst ructed, tuning
only takes a matter of m inutes.

• Ma intains rigid form continuously. Double
"Cone-shaped" design maintains Critica l
measurements under severe wea ther con
diticns. Complete ly weather res istant 
will not freeze or crack .

• Light weight (complete antenna weigh s
20 Ibs., Srd " element 10 lbs.) . Simple
TV rotator will rotate antenna .

• Single 52 ohm feed -line for all bands.
SWR of 1 to 1 easily obta ined using
ferrite Toroid Balun provided, (produces
minimum harmonic radiation) . Will hand le
maximum power input.

C a n . Patent
79 450 6

U . S . /taten t
Pend ing

•

FIBRE-GLASS

FOR 10, 15, AND 20 METERS

• The GEM QUAD is a two. three. or four
element antenna designed to operate on
ten, fifteen , and twenty meters.

• Forward gain for two element GEM QUAD
gives maximum gain on OX, "where
it counts ."

• Optional third element (easily installed)
has given optimum forward gain with a
narrow forward cone of effectiveness,
resulting in excellent rejection of un 
wanted signals.

• Front to back ratio designed for maxi
mum signal discrimination.

• Toroid balun kit supplied for single feed
line matching.

• Mounting spider of durable heavy duty
aluminum alloy. 1V2 inch o.d . stub
facilitates easy mast mounting.

• Hollow spider allows insertion of boom
for addit ional element.

• Fibreglass arms withstand 100 m.p.h .
winds with minimum loading on tower
(2.5 SQ. ft . wind load area) .

• Trtdet!c arm design (air passes through
the arm) . Low wind resistance ehminates
need for excessive guy wires.

Never before has one antenna offered so much

20 Burnett Ave " Winnipeg, Manitoba . Canada
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ROHN, 8S the largest tower man
ufaoturer in the United States,

provides outstanding com
mercial quality equlp

ment for amateurs.
We're best known

Eastern Off ice
PO BOll 681, Turnersville. N. J . 08012
Phone 609-589-8032

in this field for our
crank-up, fold-over and
#25G towers. Like all our big
commercial towers, they're hot·
dipped galvanized after fabrication
according to EIA specifications. We also
make commercial hardware and accessor
ies amateurs use, too, and it's all designed
with an understanding of your needs, par
ticularly in the area of qual ity. And don't
overlook our constant search for new ideas,
processes and products - just for you.
Keep an eye OUt for the ROHN name. It's
well worth your while.

ROHN~

Southern Office
PO BOll 6537, Birmingham, Ala. 35217
Phone 205-84 1·1789

Western Office
310 Quincy Street, Reno, Nevada 89502 ..
Phone 702·322·9300 ~

Home Office - Factory
PO Ball 2000. Peoria, nr.. USA 6 1601
Phone 309·697-4400 TWX 309.597·1488

ROHN~
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SUPER

MODEL

RESONATORS

•

• • •

RM-IOS 10 METER RES.

RM-I5S 15 M ETER RES.

RM-20S 20 M ETER RES.

RM·40S 40 METER RES.

RM·75S 75 M ETER RES.

2 KW PEP.

• ••• •

Mode l MO-l
54- Mast. fold s at 15- above base,
swivels 360- for deck or fen der
mount.
Model MO·2
54" mast , fol d s at 27- above base ,
swivels 36tr for bumper m ount .

The fold ove r, heat treated . lf2"
aluminum ma st permits quick
and easy interchange of resona 
to rs. The mast ca n be folded over
for entering garage s o r carports.
Mast has a %"·24 ba se threa d to
f it any sta nd ard mobile m ou nt .

MASTS FOR DECK OR
BUMPER MOUNT

• •••• • •

Bumper Mount
Model BM·l
Hustler's stainless
steel strap Ills any
shape bumper in
conspicuously. As
sembly is held rigid
by two "J" bolls .
Anlenna base is
standard Hustler
base , Model C-32.
Hardware is cad 
nnum plated.

You get top signal reports- con siste nt
conta cts. Tha t 's why Hustler is the number
one cho ice! And only Hust ler has 50 ohm
nominal base im ped ance , quick band
cha nge, broad ba nd width . ad j us ta ble t ip rod
resonators. and exclusive 9(JQ vertica l plane
and 360Q horizontal swivel t i p ove r mast
with years of proven performance.

JOIN THE FRATERNITY. . .
HAVE THE BEST SIGNAL

USE A HUSTLER-OR TWO!

NOW. ."More Consistent Commun
ications, Greater Signal, '
More Uniform Pettern.,

TWO Hustlers phased
with DOUBLE TALKharness!

DOUBLE-TALK

•••••• •
• •• : • More Amateurs Use

• • Ell Than All Other
• HV b" d

'
•

••• Mobile Antennas Com m: ~ •
•

Roof top An tennas-140 to 500 MHz
New-lowest of all-low profile base offers
easiest installat ion. Sol id stainless steel
rad iator. Model UH T-l mounts in %"
hole. No sold ering. Com plete with 15
foot coax. Supplied with cutting chart .

Tunable for 6 and 2 meters with low SWR
across band . Stainless steel adjustable
t uning rod . Antenna opens to 44-, collapses
to 2Z- . Base has 30Q vertical adju st and
mounts in I" hole . Supplied with 5' coax
and Pl-Z59 connector.
Mode l HF-2
Same as HF·62 bu t with ~-24 stud to fit
standa rd m obile mount.

Model SSM-2 ...
Ball Mount A
Mount your Hustler
on the finest , corn-
mercia! duty, Model
SSM -2, stainless
steer ball with 1800

swivel avai lable
only !tom Hustler.
Gray cycolac m.
sulatcr, oork gas- ----'
ket, and steel back
up pla te.

Mod el HF·62 for cowl or fender mount

STANDARD

MODEL

RESONATORS

•

RM·I0 10 METER RES.

RM·15 15 METER RES.

RM-2O 20 METER RES.

RM·40 40 METER RES.

RM·75 75 METER RES.

400 WATTS PEP.

NEW-TRONICS CORP. 15800 COMMERCE PARK ORIVE.
BROOK PARK. OHIO 44142
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Math ews Pulican
13-E . Go vt. Quarte rs

Santa Ines, Panaji P.O.
Goa. (India)

•

adv iqed by my l~wy er s t hat
ou goons don 't ever proofr

1 s'~~'ERSb
~. ic .... r. ~~ !""'~O',~,,\S __(._ J.'_l ~ ....~
I inslst t hat ye a pr int ev
should be bolle d i n oi l ov

Crystal Plea

I am a prospective G rade II (5 wpm) ham
(expecting my license). Maximum power a llowed
is 25 watts in the 14000 to 14 350 k Hz amateur
band. In our country, ham equipment is not
available for sale . However , I have ma naged to
procure one j unk Hallicra ft crs SX-28 which is in
working condition . I hope I shall be ab le to rig up
a 25 watt transmitter using two EL84s (6V6) as
fina l amplifiers. But. a stab le vfo will be pro
hibitively expensive for me to assemble , and
crystals arc just no t available. I unders ta nd that
war surplus crysta ls are available at a nominal
price in the U.S. Kindly help me to locate a ham
who is willing to send me a few wur surplus
crys tals. It wi ll be convenien t if the crys tals arc
of the type tha t can be plugged int o standard
oc tal sock ets and the frequencie s arc in th e range
of 700 0 to 7100 kHz so that I shall be ab le to
operate in other bands (14000 to 14350 . 2 1000
to 2 1450. and 28000 to 28700) by freq uen cy
multiplication whe n I am qualifi ed fo r G rade I
( 12 wpm).

De cision

Please ente r my subscrip tio n to 73 for 3 years
at S12. After comparing you r publi cation to
three o ther amateur radio magazines the choice
was an easy one to make .

Richard H. Smith WQIIIAQ
Lot 40j

2130 ·Miller Trunk Highwa y
Duluth MN 55811

Maltese Dire ctory

I am a .\Ialtese ham living in Canada for th e
last 20 years. I still have an active 9 H IAW call.
also a G3WJ L active call. During the last few
mo nths a number of Maltese hams from England.
Canada, U.S.A. and Au stra lia have asked me to
crea te a book o f as many Maltese hams as I ca n
find ; therefore I wish to say "A ny Maltese
emigrant to any country in the wo rld who holds
an ama teur license) please write to ; George N.
Muscat .

G . N . M us ca t V E 3 G N M
391 3 Casgra in Drive

Windsor 22. Ontario, Canada

CB vs H ams

As a cou nty Civil Defense director, I work
with bo th gro ups and from where I sit there is no
conflic t involved . I have been involved with a
number of eme rgen cy sit ua tions using both ser
vices and have found both groups. in a pinch ,
willing to d o any thing they possibly can to help .

First. there arc just no t enough hams, par
ticu larly those with mobile equipment to make
much of a den t in the crying need in an
emergency. As an example, in this co un ty of
roughly 25 ,000 sou ls. we have abou t a d ozen
licensed hams. most of whom arc inactive. Back
in the late 50s and ea rly 60s we bough t a d ozen
Gonse t Communica tors and issued them to the
members o f local clubs. Th is was abou t the same
time that CB made its debut. Since tha t tim e
interest in ham rad io has lagged , and CB use has
increased. At the prese n t time there are a half a
dozen 6m Communicators stacked in my o ffice
available to any local hams who will keep them
operable. Most of those who presently have them
do not have mobile antennas on the ir cars and
probably would have to look around fo r any thing
more than a piece o f lo ose wire to cut to length
(afte r digging up an o utdated ha ndbook fo r the
proper d imensions).

On the other hand. we have some thing in the
neighborhood o f a hu ndred CB opera tors, many
of th ese with mobile units. I might add that I'm
referring to so lid ci tizen type o f CB users rather
than the irresponsible ty pe commonly equa ted
with Cll.

O n a number of occasio ns. I have found CB
an answer to a highway accide n t I have been
involved with personally or in ob taining aid for
so meone else. lIam rad io would have been out of
the question because the coverage just was not
there . In one case, a life was saved because there
was someone o n the air to tak e a call. Ham radio
facilities were nonex isten t and CB was the on ly
available answer.

After the clo se o f WWII, ham rad io made
some grea t steps and enthusiasm was a t an
all-time high . Now, with incentive licensing and
other factors that con trast with CB, ham radio
does no t have th e glamor it formerly had and th e
interest is lagging.

My pe rsonal fee ling is that an updating of the
ham radio licensing struc ture in line with the
sta te of the art and the civil rights laws just to
mention a few of the many .

Bob Forman W9RJH /K9TNX
P.O. Box 68

M onmouth IL 61462

April

Just received issue # 115 (April) and all I can
say is wow. A very fi ne job indeed. I see works
like this and become even prouder o f being a p:vt
of it all .

J ack Forbing K9LSB
1416 Lakewood Drive
F ort Wayne IN 46809

April Cover

It was q uite a surprise to see our bu ilding and
television towers on the cover of my April 73.
The Sandia Television Corpora tion opera tes this
build ing. Wc arra nged to allow WA5JDZ to install
a repeater in the building and opera te there
free - including power.

Te levision sta tions KOB and KGGl\.1 -TV share
this fac ili ty, as you might guess by the two TV
anten nas shown. The two d omes arc microwave
dishes for a cab le feed d own so uth to Roswell.
The little white house in the middle is a weather
sta tion wh ich the personnel maintain for the
weather bureau - th e highest weather sta tion

135



All PflCII F .0 .8 . All _ .ghll litled.re nel . PIM.. ,110.. lo r peck-Uing.
Plent . 110" enough 101' PDSlI9I. We .. ill "Iu,n .ny e _"• .

SOUND RIDICULOUS?

Geor&e S. Johnson
Sandia Teievision Corporation (NSLl

P.O. Box 135
Albuquerque NM

Burn Baby Bum

Surpressing a grea t desire to " keep my mouth
shut ," I would like to express my viewpoin t
about a few remark s made in the February and
April issue of " 73," concern ing the Technician
class licensee by Dave Man ri and Wayne Green . I
take no particular personal exception to the
remarks of "73" as I am not a Technician and
because I believe that such articles are in keeping
with the basic ph ilosophy of " 73," i.e. that
every thing printed in " 73" may not be "gospe l."
but that if enough readers' minds are stimu lated
and challenged , some so lutions and " truths" may
emerge.

Basically, I agree with Misters Green and
Mann tha t so me cha nge is necessary. I do,
however, feel that Dave Mann and Wayne G reen
may have gotten a little carried away in trying to
show cause. The examples given to prove the
Technician class licen see as unworthy of the
distinction of amate ur , apply to every class of
license. To lack character and integrity is not
only a weak ness found in SO"-lE Technicians, but
in SOME General. Advanced , and Extra class
licensees. To imply tha t a Technician gets his
license by chea ting is not only irresponsible
journalism but is lacking in good sense.

It would be well to note that those Techni
cians, Novices, and Cond itiona l class licensees
who gained their ticket by cheating did so with
the knowledge and consent of some higher (? )
class licensee . And , oh yes, the higher class
li censee, in th e spirit of our fraternity , took
nothing (much) for this service. Perhaps, we who
saw practices like th is and did nothing are just as
guilt y as those involved .

I certai nly hope that the Technician o r Novice
that tunes in on the General, Advanced, or Ex tra
bands, doesn' t judge all of us by the occasional
" lid" or loudmouth that gets on. If a problem
exis ts and tha t problem deals with infractions of
the law. then enforce the law. If a program is a
failure or no t relevan t any longer, then rep la ce it
with a better program. Don't spend time running
down a fellow because he doesn' t have as high a
grad e license as you or because he took advan tage
of a program au tho rized by the government even
though it may no t be your " bag." The same, I
might add , applies to the CB'er.

Th is " higher than thou" attit ude reminds me
of a club 18 years ago that no longer ex ists. The
club's attitude was if a fellow wasn' t a t least a
General, he wasn' t any th ing. And , of co urse, we
had tha t asinine ph ilosophy of "well, if I d id it,
he can do it " to pu t up with. I need not go in to
detail to describe why the club died .

As for Tech nicians opera ting on 10 meters,
the on ly time 90% of us " high" class amateurs
get on is when the band is open. I, fo r one, would
certainly like to sec so me regular activity on this
band. CW or pho ne.

with daily reports in the U.S. The Public Service
Company has a meter-reading microwave link,
too. It's q uite an elaborate electronic installation.

I use 73 for ideas adaptab le to our business.
Curren tly, we are very interested in 900 MHz
equipment adaptable to UHF television trans
lators.

TRANSF ORMERS
P·7 '11 VAC Pfl, s.c, 11 18 5 VAC P 120 mil. SIC. 112 6,3 VAC • • A.
Doubl. H, II Sl>ell M" I 80. Typ" sx 1.6 Iy pe . S2.75 .. ·2 for S5 .OO
P·9 1 11 VAC P,; . Sec. , 900 VAC • 300 mil Sec. , 2 100 VAC. 10 me
8_ Sec.'3 12.6 VAC tt AMP . WI. 16~ It:. Double Hili Sh.ll ~.5O

P·l0 117 VAC P'i . SIC. 111 960 VAC C,T.• 160 mil . s.c. 1 2 .25 VAC
C. T , .nd UP It 100 VAC 10 ..... B'M, Sec. f3 12 .6 VAC • •.5A Doubl.
SI>ttIl M. I' Bo_Wpe, Wt , 8 '>'0 lin S3 75
OuIPU I ITln.lo,,,-, , lil l yPI' 59 cen ts o r ] lor Sl .5O
O T·' T,enliltOt TO·] '0_ O;'mond. Imp. 15 ohms 10 3.2 oh,.. DC
R... P'i .60hm Sec .3 ohm
OT·2 P,; . imp. 7000 onm. s.c. 3-2 er>d 500 Ohm 10' Phon... 01' 70 Voll
hne ] ... 11.. Full1h,llded Doubl. H'II Snell .
OT-] P'i. imp. 5500 Ohms. SIC. 3 2 Ohm. SCl22lyptl

BTl LK-2000 ... '.r
maximum legal amateur
Input ••• 5S1, CW, RTTY.
'rice •..• $79500
BTl LK-2000HD • ••
For h.av)" duty appllea.
tlons sueh as MARS, high
paw., RTTY and 55B.
'rice ••.• $89500

LINEAR AMPLIFIERS

$6.60 PER POUND

Not at 0111 That is about what you will pay
whether you buy a box of parts or a fully es
sembled, rugged, heavy duty BTl LK·2000. Exira
weight means extra dependability, plus: Ade
quate back-up power. Good harmonic sup~res
lion • Operating convenience • Eimac 3-10001
• ALe. Fast acting overload protection. 80
Ihrough 10 meters. Prestige styling. Adequate
cooling, even on a continuous use basis.

TOWER
COMMUNICATIONS

1220-22 V illa St.• Racine. WI 53403

RG ,,. AU 50 ohm l orflon cae....~. OutsQl~" .oecr· RF
loti .1'9 db ~ 1001 . 1 400 Mhz Silv.. pi",., .,oMc:Ii"9 er>d conductOl' .
U-.l 101' inl.,n" en_ I ....in;. ..,I.nn, COUpll "'lll. RF eou p li"'lll be........
Jtllll" , tic. R.ndam ''''gth. l rom 3!> fool to 15 0 loo t . Colo,,: blICk , 'Id.
b.....n . b lu . , "''1', O, atI9I, R-oul.. p ' ic. 2:W pe, 1001. O ur pr~ Scl pe,
1001 $3,00 pi<" 100 It
. liri K ~....ic liI..,.lype 8F "'5~A n ... Iill'" ....~l Ip 10~
I'" ,1'1' 01 most _. u . .......55 I(h. IF".. U. 1Cf COII_ b_
'",1101' ,n pllCll of • COIPIC 'IOI' . or In 1,..,Ii_i,1d "11. Kto.lne .....it l ..
bi. ....'SIor. l~ is 20 oh 455Kh• .• oe ,...ill ..,ct it infinit e
I n'lpId ltl'>Cl ;n(,_ ' ecidl y . you I 55 Kh • . Pl, n you ' o wn LC
l ilt., ( i'eu ill tI very low oon,
10 lor $100 25 lor $2,00

TOROID POWER TRANSFOR MERS
, T·2 Th ,. lorD<d ..... deo'9""d 10' u.. in. hybrid F.M. mobil. unit. using
. ...... 8647 tube in the RF .mp, lor 30 n outpul . sen.m111e In-
cluded, 12 voe pri .,.i"'lll 2N15!'>4', 0' .:tU Ien I, Sec. II SOO voh. oe
ou t It 70 ... 111. SIC 11 2 ·6 5 vol ", DC bi SIC,'3 1.2 v01t1 AC 10'
l illmenl 0 1 8647 tube Sec . ,I. CIT leed beck ..Indl nog fo ' 2N 15!'>4 'I, 1\10"
thick . 2 \{," die S2.95 • • ·2 for S5 .OO
, T·] HIlS. powjIfId ..on co,••reI '. built like . TV fly b« k 1<_101'...... .
0Ptt"'.. tI Ibou l 800 CPS. 12V oe P'i . .,.i"'ll 2NU2'1 or .:tu....._ . oe
oulpul 0 1 V/08LR . 75 vo ll1 90 ..... t ll . CITI~ bid< ....,ndi ""il for 2N ....2 ·..

$2.95 ... ·2 lor $5,00
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· 508 East Washington St., Arcola, Illinois 61910

THE DXERS MAGAZINE
(Gus M. Brownmg, W4BPD)

Rt: 1, Box 161 -A , Cordova, S.C. 29039

THE EASY WAY!
• No Bookt To Reod
• No Vhual Gimmick.

To DiI'nut Yau
• JUt' Lllte" A"d learn
Baled on m od ern Plychologkol
'echn,q uu- Thh ( ourle will tok.
you b.yond 13 w .p.m. I"

LESS THAN HALF THE TlMEI
A vailable on magn etic
tape,59 .95 Ca s.sett e. 5 10 ,95

DXERS, I CAN HELP YDU-
A MAGAZINE STRICTLY FOR DXERS !

FROM 16 TO 24 PAGES EACH WEEK .

WE PAY CASH

Up to the minute OX news - current events,
com ing events, and OX info in depth. Pictu res
and stor ies of interest to only DXers. I TE LL
YOU WHEN A N D WH E RE TO LISTE N FOR
THAT RA RE ON E.

F ir st Class ma il ra t es
U.S .A .. C a n ada & Mexico $1 1.00
Air m a il '0 ab o ve $ 13.00

Overseas rates upon req uest.

AlbulII C'6nt.lllt 'hru 12"
LP't 2'1t hr. InUru(IIGII

. . . Ken

As for the " before the examiner" jitters, I ca n
recall when I got my Ge nera l ticke t the FCC
examiner re fused to allow a blind fellow to use a
typewriter for the exam. He made him "write" it.
The examiner then " flu nked" him because he
couldn' t read the writing. I a lso recall a friend o f
min e w ho had gone with me to take tha t test. He
was so nervous that he could ha rdly hold o n to
his pencil. In both cases, both were qualified bu t
for diffe rent reasons unable to perform before
Big Brother. Fortu nately for the Technician
license, th ey were part of the amateur fraternity
until each made the Genera l. This was reason
enough for the Technician license.

Attitudes as expressed by 73 concern ing this
particular topic do not in my mind reflect the
best interests of amateur radio if we are to
believe what we read elsewhere in 73 . We have
more than enough groups to go arou nd. We are
divided enough . We need to be pulling ourselves
together if we have any hope of preserv ing
ama teur radio .

73 makes with a lot of noise while ARRL has
its head in the sand and CQ wanders aimlessly
denying everything. Well, pass the fidd le around
and "burn, baby, burn."

R ev. Peter Gono s K6GZN
1803 Se cond Street
Concord CA 94520

There is one big difference: A t 73, we really
care. The big noise is because we're concerned . A
head in the sand is pro tection for the head, of
course (which is almost useless without a body ) ;
and we don 't need to tell you that aimless
wandering doth no t bring forth fruit. A h, but a
big no ise.. . that 's something else again. Yo u,
good Reverend, have written a letter; is that not a
start?

Anti-ARRL Editorials

Ken sta ted in his editoria l, " It doesn ' t take a
genius to figure o ut tha t if every d issatisfied ham
dropped his member ship , the ARRL wo uld either
change or drop o ut itself. Your mo st powerful
voice is not your ARRL membersh ip; ra ther it is
the abscense of it:' Following this reasoning it
follows that if you don ' t like the way the
coun try is run, the thing to d o is deno unce
everything it does and disregard wha t it says. If
you agree with th is reasoning th ere is nothing
wrong wi th the League, rather there is some th ing
wrong with K6MVH/l .

Concerning hams who don ' t believe (be long
to'!) in the League. T he FCC welcomes commen ts
from the hams (no discrimination against non
Leaguers) before it takes action on its d ockets or
rulings. Thus, all ama teurs have a voice on issues
tha t affec t all amateurs; all they have to d o is use
it.

Rather than denounce the Lca~u e while offer
ing no real so lution why don t you have a
proposal printed in your magazine which could
be sen t to you to give basis to you r editorials and
then forwarded to the League for their consider
a tion. Or d oe sn' t due process appea l to yo u? I
think 73 would have more constructive influence
if it presented all th e facts o n specific issues with
which you disagree and then urge you r readers to
wri te ( 0 AR R L expressing their ideas on the
subject. I thin k that the A RRL read s all the ma il

•

FOR TUBES
Lewispaul Electronics. Inc.

303 Wesl (rescent Avenue
Allandale, New Jersey 07401

BUILD YOUR OWN TV CAMERA!!
Imagine transrl1ltting amateur TV p ic tures over
the air or watch ing the kids on the liv ing
room TV or moni toring some remote area,
such as a driveway, SWImming coot, nu rse ry .
etc! Select f rom a variety of star ter or comp lete
kits. Also. plans available separately
Di: TAILED CATALOG FR EE .

ATV RESEARCH
13th & Broadway N . Da kota CIty NB 68731

WORLD 0Sl BUREAU
5200 Panama Ave., Richmond CA USA 94804
PLAN I . We forwa rd yo u r Q S Ls ( pl ...e se arrange atphe
be t ically) t o o r w it hin USA , Ca nad a a n d M e xjeo for
:-Iq each a nd t o a ll o t h er place s in world fo r 4q each .
PLAN 2 . You u se our speda l lo r form and se nd u s a
copy . We supply QSL·make out ~SL·dt'IiH·r Q S L . a ll
for 81/ ("a ch ..
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S2538 ACQ. -CQST METER FOR S75!
AN /URM·79 IFR -4/U in Transit Case): 100
kh z to 20 m h z , 7 b and s, each 50,0 00 dia l o !v .
.0 0 1% eccur. , . 0 0 0 1% stab il. Measures &
E mits. Built.In AC sptv, sc o p e 10 r zero 
beating . speak e r for m on itor ing . S e r ia l
m atc h ed caub. b o o k inc lud es mstrucr. E x c .
co nd ., money-b ack g rty O K. S h ipp in g
w t , 146 lbs . 75.90

HIGH-SENSITIVITY
WIOE·BANO AM/FM RECEIVER

38·1000 MHZ : AN /AlR-5 co n sists o f a
brand -ne w T uner/Converter CV-253/ALR in
original factory p ack and a n a x e . used ,
checked O K & grtd. main rcvr R-444 m o d i
fied f or 1 2 0 v, 5 0 /60 hz . Packed w it h each
t u n er i s t h e fac tory ch eck o u t sheet. T h e o n e
we opened showed SENSITIVITY: 1 : 1 J.1.v at
38.3 mhz, 0 .9 at 13 3 mhz, S at 5 38 mhz,
4 Y2 a t 7 78 mhz, 7 at 1 9h Z. We fu rnish
Handbook & pwr-input p lug. all fo r .. $275.00

S P·60 0 ·JX(") Rcvr : 0.54 to 54 rn hz , popular
la t e Hammarlund Super -Pro . a ligned, grtd e xc.
p h y s ic a l condit io n. w it h book 325.00

R -390/URR Rcvr : Co llin s xt t-cauc retec dr ift-
le s!! re c e iver , grtd 100% p e rfect 795.00

it receives withou t concern to whether or not it
was sent by a member. Doesn 't that seem
reasonable.

J ames M. S zot WB2VVZ
423 Lord Street

Dunkirk NY 14048

It cer tainly does seem reasona ble. But have
you any particular reason for believing the ARRL
reads all the mail i t receives without concern to
whether or no t it was sen t by a member? 1 have
proof positive, in case after case, that th is is
simply not the way it really is.

A nd why do you equate the League with th e
Co untry . I am a citizen of the Country, as is
every individual born here. But 1 am no r a
member of the League, and to become one, I
must pay the money. Would it no r seem m o r e
reasonable to equate the League with a church?
The League is bu t one denomina tion of a possible
number of denominations. Y et, the 'League has
the power to influence rulemaking for all people,
be they members of that denominat ion or not.
To me, it is like the Catholics having power to
impose laws abou t not eating m eat on Friday.

. .. Ken .
$2000 MASTER aSCIl., X MTR OR RCVR TMC VO X -2
IO-330/ FRI 2 -64 MHl V FO. ' e ad ou.1 10 7 p laces.
Resellabilily & stabil ily belle, than 2 0 ppm. Xtal in
coubte-eontroueo oven . e eue. each 50 kH z. p lus 6
xtet.coorro ued Iraq . Po to 75 ohms 2W 2 - 4 MHl lfund.!.
0 .5W 4 4 -64 MHz. Replaces ><tal OSC in xmlr o r u se 8S
local OSC in rev' . E ><c. condo w/all tech da t a 179.50

Newsbeat

I like the "Ama teur Radio News Page" a t the
front of your magazine - very clever - keep it
up.

R. E. GQQOHEART CO., INC.
Box 1220-GC. Beverly .Hills, Calif. 90213
Phones : Area Code 213, Office 272-5707

ARNOLD'S ENGRAVING
Personalized

. . . Ken.
Let 's face it ... I'm incompittan t.

Sour Grape s

At the risk of offend ing my successor as
editor of this illu strious magazine, I am appalled
at the lac k of checking in the lead article in the
April issue. It does no t have the quality of an
April Fool article , but it sure foo ls me.

T he text refe rs to 01 , 0 2, and 0 3. There arc
indeed three diodes on the schema tic, bu t they
are no t marked .

The first i-f transformer is not iden tified .
What is it?

T he text says it is absolu tely necessary to
retain the exac t value of resi stors and capacitors,
b ut the values arc not given.

The tex t, under adjustmen t and opera tion.
refers to adjusting vo ltage at poin t A. Where is
this poin t ("A " )?

I cou ld go on and on...bu t I'llle t yo u reread
the article and check the schematic. When there
was only o ne name on th e masthead other than
the publisher, we had a few com plain ts abo ut
errors. Now the ma sthead is full , and there should
be someone abou t th e prem ises who could com
pare the text with the diagram and make some
sense o f an article .

The title of the article, " A No ise Blanker that
Works," is only tru e if yo u can give the reader
the imp ortan t de tails to make it work .

Kayla Hale WIEMV
Box 5 4 8

P o rt S alern o FL 3 3492

Kelly W2ICE

W orks on
li D YAC

$12.95

--

REGUL. PWR SPLY FOR COMMAND, LM. ETC.
PP·l06/U : Mete red . Knob -ad ju sta b le 90·270 v up
to 80 m a d e ; al$O wlec: t an AC o f 6 .3 v SA. or 12 _6
... 2 Y. A o r 28 v 2 Y. A . With ma ti ng output plug &
all tech da t a , Shpg wt 50# 19.50

BARGAINS
WHICH THE ABOVE WILL POWER:

LM·(· ) Freq . Meler : . 12 5 - 2 0 MHz , .0 1%, CW
o r AM , w it h se ri a l-matc h ed ca ttb. book . tec h .
data, mat in g p lu g . Sh ipping w t . 16 lbs.
Chec k ed & grtd 57.50

Same, le ss ca ub. book 27.50
TS·323 Freq . Met ... : Simil.r to .bove but 20·480
mhl ..001%. With d ata 169.5O
A.R.C. R11A : Modern 0-5· 190-550 k·hz 12.95
A.R .C. R22 : 540·1600 k h z "",/tuning graph 17.95

IF Y OU OON'T SEE IT HERE, A SK FOR IT! But don 'l
ask for a general catalog...we be lieve that is nonsense in
surplus. , .we get new lhings in almost every day ! WE
ALSO BUY! So tell us what you have, condition, and
your ask ing price'

EL ECTRIC

ON·THE·AIR
SION

WITH C ALL

Metaltex Lapel lar· $1.50 Metaltn Tie Clip. $2 .25

ARNOLD'S ENGRAVING
2041 L1llden St. Ridqewood, N.Y. 11227

Kickba ck

I am compelled to voice my sincere app re
da tion for Bob Man ning K1YSD and his writings
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DUAL AMPLIfiER
Has twllinput circuits. nell fce<l1l>c a linel e 6 S."'11GT twin
t riode amplifier . 11& V 60 c y. power ....pply .
Fine," COlnpone.ll.a. SLr. e , Sf'd r ' II;4f' . W.l&ht
11lba . Srsnd n.... . SP ECIAL •• •• • • • • • • $7.95

AN/APR. 4Y fM & AM RECEIVER " " B" fo r Satellite Trlcking l
High p reels iOll lab lnalrume,,1., for monlt<>rlDg snd
m...... r lnc fr.....e ncy snd rel s Un sigDai . t r ""CUI.
38 1.0 4000 !ole. III 5 bmlnc r ane.... F or 110. 60 cy
de AC. Built-iII power . upply . OrJc:inal cl r c u ll
dl"lram Illcl uded . Checked OUI.,
Perfect. LIKE NEW• • • •• • • • • • • ••• • •••• $88,50
All tunlng unit. a va il abl e (or abov e .

BC-.645 TRANSCEIVER 15 tube . . 43& 10 500 Me.
Eully adapted for 2 ......Y vole" o r cod" on H.m.
Mobile. Te levl . lon Exverimenlal. and Cl ti ~en.

B.nd. , With w be• • Ie.. l'O'"'er ...pply $16 9S
in f . Cl<>ry car\Clll. BRAND NEW. ... . .. •
SP EC IAL PAC KAGE O F FER: BC-645 Transcel..e r . Dynamll&Or.,.j aU
ace"a"'r1"• • Includinc mounting . UHF Anlenlla Aa . e m bUe a . c""trol bo",

~'::;:~::~.~.~o:.~~~.r ~.~.u.g.s: $26.95

24 PAGES, c rammed with Go¥' t Surplu . EI.,.,tronlc Gnr - the &cent
& ....In Buy. In A"",r1c . 1 II ....1lI pay yOli to 5El'l0 25<: for YOli r e opy
Refundf!d .... lth yoor fi n t o rder .

NEW G&G CATALOG! .
MILITARY ELECTRONICS

G&G RADIO ELECTRONICS COMPANY
41 Wo...n St., 12nd Ftl New yOfi,; , N.Y.lOOO7 Ph. 212-267-~5

WILLARD 2·VOLT STORAGE BAnERY

~
'Rated I I 20 Amp.-Hootl. Model 21)-2 . ReclI.rgeable .

C ompact nUllspUi construction. Llghtweighl poIyaty -
rene c onlalne r . 3>:411;51 ". S11lpped dry. u . e a s tanda rd $2 79
elect rolyte . Shipping We1cllt 3 lb • • NEW. each . • • • •

8C-605 INTElPHONE AMPLIFIER
Eully C(lDverted 10 bo rne or offic e Inten:om ay~ t.em l u. ... pair
or 16 19 tubes. d e U"ertne 10 .... . tt. of audio power. Manlv. ece
ItruCt!oa . .Ultable for . hops . faclO rle.. Finest puta UBed

~~ ••d.I;: ~a:" ..~. ~••lr: .1n~I.U~~ •• ~~~N.D• • • • • • $2.45
Exc el . Uaed $1. 95

HEADSET '!
Low Impedane•• With Is,.., chamol. ea.r cuabl oo• • 4-ft. cord snd
p1"1' Reg. $ 12 . SO. O UR SPECiAL PRICE ••••••• $295
High Impedance ad.ptor for aboote • • • 6~ •

SCR·274·N. ARC·S COMMAND SET HQ!
, ..." . Ixc. UI<. • ....1010. a..... T"IM VIHI Ne.... "lew
.lclu .. r... . e-.I..e ....It" T._
1",-"'0 Ilc. . IIC' ''' J . . /I •.'S . . \.l!]I.'o .. .. • u .,oJ.• _ IIC."'. . . _ 1•. ' 0 . 1" .50 "'.50
"'. 1 _ . . . . . . . I!lC S S 1 5 . "17.'5 •... "'1 .50
1.5·]1 Me. . . . . . . . It·" . . . . . . tI • . ,O .... "21 .'0

TE RMS, 251. Deposit .... Ith orde r . balance C.O.D r - Remlliance In full .
·Mlnl mu m order $5.00 ~·. O.B. NYC. Subject to prtor .a1e and price ch.nge

in opposition to the critical let ter from J im
\Vagner in your April issue.

In today 's world o f canned media , Bob's
original talent and sharp cracks at ama teur radio 's
nuttier characters remains as one of the few
sources of a really good laugh . I have just reread
" Vidio ts That Have Known Me," and have
received just as mu ch pleasure from it as upo n
the fi rst reading. I ha te to think that anyone
would wish to have all humor removed from the
pages of 73.

Mann ing 's sty le of language is not vulgar, bu t
reflective of true life and effectively hilari ous. His
" caliber of tho ught" is the highest kind of sati re
and wit , on a level that perhaps eludes some of
his critics. No doubt Mr. Wagner was so shocked
and repulsed by Bob's article th at he felt co m
pelled to read every word.

I kno w that the ed itor will not succumb to
the " one in eve ry crowd," and I only hope tha t
Bob Manning will con tinue his contributions to
this magazine that is enjoyed by so many.

Jerry "Ron" J ohnson WA5RON
224 Roberts Hall
Austin TX 78705

Reference the "Lette rs" column in the April
19 70 issue. Specifically a letter titled "Ban the
Book" by Jim Wagner , taking issue with an
article by Robert Mann ing KIYSD.

Me. Wagner feels tha t K I YSD's articles are
ou t o f p lace in you r magazine. I disagree .
K IYSD's articles fit your magazine to a tee.

l et 's not have fewer articles by K IYSD, but
rather, more of these in teres ting and h igh ly
educa tional (?) pieces. He's the bes t th ing you've
got going for you - except perha ps Me. Green 's
comments on the condition of the universe, et al.
B oth writers are highly amusing , though I must
ad mit I do laugh more at Manning's stuff than I
do at Green's - still the y're both good.

Stan Poland WB9ABE
30-7 N . L ogan

Olathe KS .

Ban the book? Ban the book? Ban the book?
How about " Can the Crank"?
Let's have more " vulgar" and " low though t."
Let's ru n K1YSD for President of folly,

fan tasy, and fun down with J im Wagner.
Cal Emerson

16 Green e St.
Salem MA 89 A spen A d .

6 17-59 8-970 0

ENJOY EASY.
RESTFUL KEYING

$21 .95 to $43.95
TH(; VIBROPLEX

CO .• INC .
BlJ Broadway.
N. Y. 3. N.Y.

73 o n the M arch

I would like to commend someone for the
most imaginative magazine cover I can recall fo r
some time, if not all time. i.e. March 70. I
enjoyed that almost as mu ch as the conte nts, and
that is a broad stateme nt .

D an Wilhite
Argenta Lumber Compan y

North Little Rock AR

J ust go t and read the March Surplus issue .
Wo nderful. Best value fo r the money is you r
magazine. Kyle 's article on surplus logic is price
less. I' ve been loo king for down-to-earth info like
thi s for a long time. Now - if someo ne will just
tell me ho w I can tell if an unmarked diode is or
is no t a Zener!

J ohn G. Pere WA8YIM
2143 Pressler R oadAkron OH 44312

H ow t o Build and Tune Antennas
w o.k m o •• o x w i' h Ih. " 9h1 a" '.""a to. YOu ' 'oca l iO" . N.... b o ok
9'~" ot"P ·by ·.."" ,,,."uchOrtO, 176 P_ .200 'lIuot•• " o " . J 1o. b u .I<!'''9
....... .. '.0" 0 1 '"'.''''' '0"9 "'''.' . 0'1>01_. Y"9" . "ao• • ' c . P'u' m." vo.h... no ' d...,,,_ el_h•••· co .. m ''''IOU'. _. " om
conv"'''' TV . " ' ......... 'rt<loo. 0 ·· j"w'..b l.·· an''''
net; ...'ndO... till ."•• "".... 40 me... be...... w....c..
0 ......." N o vc . B.nd O X . m."v. m."v o ' h• ••. Sec ••" 0 1
, u " . ·ur> 0 1 bo, n m."u'oc. u' ''' . nd ho m . maO••",."".,
10' 9,eat• • O X , How ' 0 u'" .",." " . , •• , Uea' . B uv b OOk
·· Hlm Ant. """ Co n,,,uc"O" P'o'"c..·• at YOu ' ··H, W
S.m.·' Oi.."buIO'. 0 .. ,. 5 3,95, O . t o . lul09 '"Ohltd c OO Y.
.."0 $ 1.00 (Clott. c k 0 ' m .o.l d ••IC ' ' 0 'u.t>o•• J. A .
Sro"'.v. B5 S Sou." ~;nmo•• 5 ' . .., . 0."""•. COlO.adO
80209 , PI. po..ml" toI'"""a COO o'u, PO"_ O...nd
l u U ,""Ou,, ' 1o. ''0" ".od d".w..y Mo...v -boc k 9ul'""'"
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PROFESSIONAL REPAIR AND CALIBRATION SERVICE

the only time I came to gr ief on this was with
those Italians and the U.S. sta tions. I knew the
U.S. opera tors understood Engli sh, so the only
explanation for their behavior was that they just
didn't care one bit wh at I or anyone else thought
of them. I made on ly a small fraction of the U.S.
con tac ts that I might have otherwise. Oh, I tried
splitting frequen cies, and this worked at some
times. The best results to the U,S. were when
conditions were marginal and only a few sta tions
were coming through. When the band was wide
open with hundreds of sta tions wanting to get
through they were not about to work with any
system whatever - prefixes, lists, or any thing
else.

You kn ow it on ly takes ab ou t two persistent
sta tions to absolutely ruin a good band opening
like that. One sta tion in Brooklyn flatly refused
to permit me to work from a list and he called in
constan tly every time I tried to sta nd by for
anyone. I was so busy trying to hear through him
that I neglected to write d own his call .. , too
bad , .. I sure would like to let that louse know
wha t I think of him and how many dozens of
stations he prevented from working JY I.

Even so, I contacted hundreds upon hundreds
of U.S. stations, and as I said earli er, I doubt if
anyone that serio usly needed JY 1 missed it.

I even had the surp rising experience of being
snubbed . I heard VQ9CD calling CQ U.S. from
Chagos so I broke in and called him .. . he
absolutely refused to answer me!

Though I d idn't stop to cou nt, I am sure that
JYI is we ll over the lOO-country mark. Every
now and then a rare one would call in through
the p ileups.

The original aim of getting JY 1 well worked
so His Majesty could sit back and enjoy hamming
was achieved , I think . Although I am not so sure
that this is of as great importance now as it was
when I arrived . His Majesty sat for hours watch
ing me operate, and spelled me when a particu
larly obdura te Italian would wear me d own a bit.
During the all-night sti nt His Majesty sat there
right up until we closed down at 7 a.m. ! And he
enjoyed every minu te of it. As my time fo r
departi ng came closer I noticed that he was
getting to be ab le to handle pileu ps very well , . .
and enjoying them!

After two weeks of almost d aily contact with
His Majesty it is hard to think of him as a King
. , . he is a friend. Whcn you run into him on th e
air please be considerate so we can keep him a
friend of our hobby. You just might go o ut of
your way a little when you hear him opera ti ng to
watch over him and protect him from the
inconsiderate.

At the request of His Majesty I outlined a se t
o f ama te ur radio regulations that are custom
made for Jordan. The Royal Jordanian Ama teur
Radio Socie ty is in the process of being estab
lished with His Majesty as honorary president and
Mrs. Salti as the secre tary . My propo sal calls for
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3 0 D A Y G UA R A N TE E o n USED EQUIPMENT

FRECK RADIO SIJPPLY CO.
38·40 BILTMORE AVE.

ASHEVILLE, NC 2 8807 Phone: 254.9551
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I . b1 '1 ," "" 100 00...
~ ' oo ",,!>O
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"A LAXV
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O..C 3!i 19 00]8'''__ .100G*o."'T... .... 19 00
~.V."''''' 1!ie 00
20008l_

..... / ....1
co~n

G .J ... . 50.00
G6J .•. 1'5.00
G·18 . . 99 00

"Al l ICR..nt'"
"T~ I 2 1 • . 21!i00
..l ·3111 -. ' .HltOO
..1 ·'OO 'S 1 5000A. .. .. 1~ .00

S"6 . . 1'11.00
S·'08 . ll\I.OO
S·'Xl " , JIUO
SA,. . •.. _.•.00
SA·... _ . '1600
SR· '5O .,., ~oo
SR-1OJO& ..I_a_.....00
$ • ." . .. !i6.00
$X · '00 <3"'''.' . 11600
S.·'O'. .. . 119 006.·'0'" ..'8\1.00

Itc<l~<c. I n'ctf' l~nc. . nd ,I/-~O:'All Amlllllur Tranlmit1l1rs.
I'm", on All "h k.. Shon .....~ G • teed fo' 1000 Wans Pow.
R~u l .m "" .k~. "'0 . 1oI-"' 1d. UiI' n
R~c< pl lOn SltOnl~r. Com~I"'. lIf . li";'t. Nut. WUlhllfptool.
...lIh q~ f l 12 ohm f.~d lon" 5,.,.I.d .non.on' It.p. FOl nO'O ,c~ . nd.II cL dlO
.m'I~~t1 ' f.hm,n.' •• S "' PO " '" . nlcnu ' .. " h bo".. perfo.manco I~ n, ••d
8Q-40·~().IS· IO m"''' M nd. , ("o mpl.,. 10, fl SI9 ' S, 40· ~0 · I S · l 0 m~! •• b.nd•.
S4 f, l b... for ...orld· ...,d. , ho" ..... '" '.pllon ) SII,' S. . S.1Id onl! Hoo f' lIh.
ck. mol4nd P'Y poolm• • b.l. n« (00 plul 1'011.,. On .",•• 1O. ~n fuU p"co for
pooI-I.,d d.h.tIY ("om"I• •• lnolt~<llon. I nd~dtd,
'HS f itS HEC1RO~[S [I.", A K...nn. S~bo ...h UUl

SpecWin in the IJIAintelW'lC'e md e.llibt,tiOll of JCbool'l .l«tioNc
·l.IbofJ tory equipment , test tquipmenl.M ,m.lII.ur equipment. Prompt
~ by holders of Mnatellf .ad eornmel'C:W FCC Iioenses. Write for
lhipping inltluclioOi.

FT 243 CRYSTALS
3000 10 8500 Khz.
:t 2 Khz. $1.25
± .01'; 2.50

Surface mail sc, Air Mail IOe extra

DENVER CRYSTALS
RI. 1, Box 357 Porker, Colorodo 80134

PANTRONICS OF VIRGINIA,INC,
6608 EdUJII Rd.

Alexandria, Virginia 22312

r-=~::=:=HRI..E.E.~VI~CE~S~~~~
l-l0il C8rr. Dlodoo: HP2llOO. .. • • .. 90.1, 121$10.00 M..d>ed by HAL ..•• 4/$4.2S

_

'e's: I ,. l 9llO. 91• . . . . . . . . . 6001 I ,. l 923. 9Ool'
MRTl MC19llP. MC89OP $2.00. Ill/S'9,SO

MC724P, MC789P. MC792P. MC72S1'•• ..• S1.OS, 'OIS9,SO
...1.. A..i_, MC1ll81'. MC88OP. MC767P,MC976OP.

OP AMP, 5 "172 709"1 (DIP).....••... , 11 ,7S. 71$' 0,00
TOROI OS: ' ndi¥>. G'~fli CF ' 02 06. CF'02-Q'. CF ' OI ·()1• • . . . • .. . • . • • • • 50<!
CI"ICH IC ""'::b". 14--0 IP. 8-.CS. . . • . . . ..6OlI HAL DEVICES
......, '-ago, -'l' "" IXI",,*" list. Bo. 365 (. Urbar\f.. llIino;l6t801

• ••
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15 0 V OIt I 1 .7 m .
IM arc hed pllir ) 75

Zener Diodes
5 .1 VollI. 4 00m 5 / 1.00
62 Valli, 1 Watt 3 / 1.00
3 .6 vcus, 1 Wall 5/ 1 .00
6 2 v eus. 10 W alll 2 / 1.00
150 vcus. 1 Wall 31 1.00
3 Vall i. Y. Watt 4/1.00
5 .6 V o lts. t Wan 4 /1.00

lnt ef:jra led C..eon s
Case F u n c t.on Price
TO 5 Fou. ,npu l ga l 7 5
TO 5 Dual 2 ,n p "' l ga t e 1.00
FP D ua l2 ,np u l gllle 1 .00
T O 5 Dual 3 in p UI gllte 1 00
T 05 J K F I,p Flop 1 00
FP JK FhpF lOQ 1.00
F P 0 ... 01 12 ,npu l ga le e . p 1.00
T O ·5 B u ff e red J K Fl,p Flop ..1.00
F P B u ffered JK F l,p 'Flop ..1.00

Miscellaneous Items
20 0 0 O hm Mult iturn tr im mer 75
T O -3 Power Transistor Sock ets 8 / 1.00
Fan Mo tor 110 AC 1.00
S ub·m in ia t u re sl ide switches 3/ 1. 0 0
Fuse Ho lders (Panel type ) 6/1 .00
oterce 28 Volt pilot tight bu lb and

AssembIV 3/ 1.00
Mercu ry Wetted Relay Clare HGP

1059 1.00
Isola t ion Tr ansformer Tr iad N·51X . 2 .0 0
D .C . S ervo MOtor, 24 V , 4 .2 Amps .. 9 .95
N ickel·Cadm ium aare. . 1.25V. 4 AH . 1.25
Ree -:l Switch & 2 4 V Co il SPOT

(Removed from equipment) .7 5 .. 3 /2 .00
Delay L ine . 10 -40 usee, Imp.

20000 Ohms 2.00
Min iature vee. Capacitor 3 ·75 p F ..3/1 .00

lN 7 51 A
l N 30 3 9 A
lN 382 2
l N 3 000 e
l N3048B

'4M3, 0
I N429
l N9 6 1 B
l N 3 0 "8

AB0 10
A9004
A9 0 40
A900 l
A9003
A9032

A9076

A9067
A9062
A9063
A9075

AB013

A203 1

A 4 010
A401 t
A 40 12
A 4 01 3
A4014
A801 5
A4029
A4038
44040

Sik . No T y pe
A300 0 90 7
A300 1 9 1 4
A3008 91 4
A3002 9 15
A3003 923
A3007 3 M4 9 2 3
A 3 0 0 5 1M4 9 2 5
A3004 926
4. 3006 926
I FP . F la' P ack )

Translslors
MOl o , o la PNP G ... m ..n m

Po ....er 5 5 WallS 75 3 /200
RCA P NP G erm an ium

Po.... er 75 Wans .... 75 3 '2 .00
MOlo rola PNP Ge.m"ni",m

G 8 n8.111 Pu,pow . ... · · · · 5/ 1. 00
PNP Germanium G e ne ' a!

P u rpose 5 / 1.00
T e • • s InS! , PNP Gerrl'lll

niumPo ....er 15 0 W a lls . ... 1 . 15
MOlo. ol. MP 15 46 High

Aelinhili l y 9 0 Walls 1 .0 0
M Ol o rofa 0 ' ue tcc Sim ila r

(o2N l 100 40Wall l . . . . . 312 .0 0
F a irc h ild N P N S ilicon

G e ne..l P"' .pose 5 / 1.00
5p.ague ~ 4 .'1 .00
,S y l" " n ' a NPN S,hcon

VHF 1 Wall · 5 /1 .00
Moto.o la PNP G e'm lln 'um

Po e. 35 Walt l 312 .00

CIRCUIT BOARD SPECIAL

A40 0 0 2N277

A 4oo 1 2 N 11 8 3B

A4002 2 N 1204

A4003 2N23 1

A401 8 2 N 19 0 7

A40 2:<' 2N1 546

A402 3 # 108

A4024 2N 3 5 6 7

A40 2 5 MADT
A4027 2N706A

A 4028 2N l0 l 1

HONEYWE L L COMPUTER BOAR DS 4 y,, " x
.1 1" ; lo ad ed wit h transistors, zeners, diodes,
p recision res.
A9098 (a l l different) 3 / 1.0 0

A4016 FET F ield E f fec t T ransistor 1'0-18
2 5 V olt Source to
G a te N C han nel . 5 0 5 /2.00

A4017 Tunnel Diode Sim ilar SPECIAL W ith every o rd e r o f ten d oll ars o r
to I N 3717 .50 5 /2.00 mo re, choose two mo re do llars F REE.

L o t. o( other items - send (0' tree flier All rne~. DELTA ELECTRONICS CO.
chandise full y ,uoron teed. Please include p ost·
age; excess will be refunded. 0

BOX 1. LYNN. MASSACHUSETTS 0 1903

LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!
PRESTEL FIELD STRENGTH..METER

(M.del 6T4GI

-

Only $120.00 FOB N. Y.

Fre q ue ncy Ra ng e : 40 to 230
a nd 470 to 8bO M e g ahe rtz:.
C a libra ted outword from 10
to 50 ,000 Mic rovolts. N othing
m ake s it easier t o p roperly and
sp e ed ily find th e correct place
to inst all TV, FM an d Com
munication Ant enn a s. Yo u c a n
measure and hear t he signals

this 4112 volt battery economically powered
Th ere is no thin q else like it l

with
u nit .

*Never Anything Like It!

*1 Man Can Do a Better Job
than 3 in the Same Time!

*A Gold-Mine for Antenna Instal/ers!

WILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES '
• SEMICONDUCTORS
• Military Electronic:

Equipment
• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012, Phone 212·925·6000
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PETER W . DA HL CO .
5325 Ann-tt. AVI., [I Pato, Tun 79924

Tel l : 91$ .751 ·4856

Thousands fi Parts

More A ccura c y on Microwave s

There are undoub ted ly a few read ers who
would like to construct the microwave meter that
appeared in the December issue of 73 . With a
slight amoun t of ex te rior modification greater
accuracy can be obtained , as well as some
protection against bent plunger fingers.

CONTROL NUT
(SOLDE R TO ROD)

NUT-...

two classes of li cense for Jordanians, a Class B
and a Class A. Both would req uire five words per
minu te code speed. with the Class B permitting
restricted power ope rating in the CW band s on
8040-15· 10, plus phone on the VHFs. The B
license would be similar to our Novice in d iffi
culty and the A wou ld be more like our General.

I also proposed a special visitors license good
for ten days and a license for aliens resident in
Jordan, both requ iring valid ho me ama teur
licenses.

There seems to be good reason to believe that
these beginnings will bear Fruit. I outlined the
plan to an assembly of the General of the Army,
the General of the Air Force, the head o f the
Royal Auto Club (I also wrote in pe rmission for
mob ile operation) , the Minister of Communica
tions and other dignitaries. One or two shuffled
their feet and wanted time to stud y the matter
and think about it. but His Majesty urged speed,
and His Majesty is His Majesty and wha t he wants
happens.

For those of you who have the opportunity
to con tac t Hussein (as he calls himself), you
migh t keep in mind that he is an arden t flyer . has
quite a bunch of cups for racing and hill climbing
in his Porsches, enjoys skin d iving, skiing. water
skiing, and you name it. If you have no thing to
talk abou t with him it is yo ur lack of interests,
not his. Let me also clue you that a person wi th a
wide range of interests like tha t will be in teres ted
in your field of expertise, whatever it is.

. . . W2NSD •

SUPPORTS

The mod ificat ion consi sts of add ing a th umb
screw d rive for slower, smoo ther tuning. Fi rst,
solder the plunger rods to a brasc p late . To this
solder a vertical suppor t topped o ff with a hex
net ; 4-40 or 6-32 is all right. Fashion three
suppor ts with holes high enough to pass a
threaded rod para llel to the base. Solder a hex
nu t to a 4 in. t hreaded rod as shown. Thread it
th rough' the plunger nu t, then align t he supports
and fasten them to the base. Attach the pointer
as per the article. Pull the plunger ou t as far as
possible before attaching the threaded rod . Be
sure that the two supports ncar the contro l nut
arc as close toge the r as possible to prevent any
horizon tal movement of the con trol rod .

• • . Stephen Goldstein
146 Eilht h Street

Providence RI 02906

• Rad io Amateurs' Prefius
b, Countr ies!

• A.R.R.l. Phonetic Alphab.t!
• When To Bu, !
• Grut Circl e Burincs!
• International Postal

Information!
• Plus much mort!

GET YOUR NEW
ISSUE NOW!

Over 283.000 QTHs
in the U.S. edition

$7.95
Over 135.000 QTHs

in the OX edition
55.95

:0;;:;'" See your favorite dealer or
orde r direct (add 2SC fo r
mailing in U.S., Possessions
& Canad a. Elsewh ere add
SOC).

• RAD IOAMATEURII6 k
li

e a 00 INC.

Dept. B. 925 Sherwood Drive
lake Bluff, III. 60044

• GSL Manalen Around the
World!

• Census of Radio Amlteun
throuchout the wor ld!

• Rad io Amateurs' Licen se
Class!

• World Prefix Map!
• Intltnational Radio

Amat.ur Prefix"

Th ese valuable EXTRA features
included in both editions!

WilTC IOi
liCC

8iOCIlUiC!

Good Business for sale

DOW TRADING CD., INC.
ELECTRONI C PARTS & EQUIPMENT

1829 E. HUNTINGTON DRIVE
OUARTE . CALIFORN IA 91010 357·3763

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MD.

WE PAY HIGHEST CASH PRICE
fo r Electron Tubes & Semiconductors
Immediat e Payment on Unused Tubes

H & L ASSOCIATES
E liu bethpOrt Indu llr ,a' P., k
EIinbeth . New Jersey 0 7206

!!!!!!!!!!!!!!!!!!!!!!!!!!!!1 2~O!!!!1I 35~'~4~2~O~O!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~

CUSTO M TR AN Sf OR MER OESIGH ~ MAN UFACTURE
W t Ue toda y tor I t n'" QUouOon on any uansformn . rhokt.
or IItLl rable' re eetee. Each u nl l ..-III he dnl ,ned and manu 
,., !UrN to )"eMU nlrt IPft l flt a t ions. St l nd lTd E -l a nd tlp t
wound " C" ('tIrn are lYal lablt' . QUl ntl liu from Jl n, ]" unlll
10 product i on r unt rna)' b" arrom modatM .
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SALE ON FAIRCHILD "rcs" 400 mc

$3.98
each

HIGH VOLTAGE
I AMP l¥O'j,~

SALE
1.00
1.35
1.65
2.25
2.96
3 .50
3.95

PIV

0 2000 ·

~
D ~82g

5000
6000
8000
10000

NPN HIGH POWIR

UHf TRANSISTOIS

o 2N3632 23W.3'

8
o

WESTINGHOUSE
AUDIO AMPLIFIER*. fron,i,ton* 6 Diodn

* Dim, $198o S,re

for llhono. tapt'.

;

§SN7475 Quad Latch 4.50
SN7490 Decade Counter 5 .50
SN7493 4 Bit Binary Counter . 4 .95

n SN7441 BCD Decoder .,............. 6.50

$2.95· BroJnd N..... !

Full Adder _
Buffer .... .....••••••.....
H alf Adde r .
Shif t Regis te r .
Dual 2 Invut Gate
Dua l a Input Gate
J K Flip Flop .

Dual Buffer Guaranteedl W j Sp ec Shu ts

- Bra nd New] -lowest Price,

RTL·908
RlL-909
RlL-9 I 2
RTL·9 13

~~t~~f~ Fairchild '1 58 Decade Count er
RTL·923 F.1irchild 959 Ollad latc h .

o RTl·960 Fairchild 9&01 Mono Vibrator
_....:.::_-..,.....::=::.::::..;~~:::.-

GE PA·237 2-WATT
AUDIO AMPLIFIER

TEXAS! NATIONAL! /.
COUNTING "IC's"
Guarantudl W jS pec Shuh

2 ....." tls continuo us 9 to 27 volt supply, 8 mV se n
sitiv itv. inctc d es II c i rcu i ts, fo r phone , t ope re 
corders, dic tefinq. TV, FM , movie .

How' s "MEMO RI ES" for 19701

~
foJirchild 1128 8 bit $2.49
Fairch ild 903 ] 16 bit $3.98
PhiJco Pl5RI 00 Dual 50 bit $12.50
4000 Bit Core Planes $8 .50

* Hond le s 2 Amps EPOXY
1 AMP 0

800 P I V 5 for $1
P,0. BOX 942 A
lynnfi, ld, Mass.

0 1940

(continued from page 19)
rough going since all the problems of a
couple of years ago, and there's nothing
like a Gus Browning outing to reawaken
the too-long dormant DX bug.

One of the problems which has resulted
from the division of o ur bands into seg
ments is the apparent ignorance of some
foreign DX operators with respect to the
allocations. Many of these stat ions have
been heard working W/ K contacts in the
Extra Class/Advanced freq uency segments,
and the General Class Dx'ers have been
forced to wait endlessly with their tongues
hanging o ut. I actually heard a DXpedition
recently, calling CQ for contacts, and he
announced that he was listening 14 .210 to
14 .22 5. He had virtually no takers , yet
there were dozens of fellows calling above
14 ,27 5, whom he didn' t even know were
calling him.

If the available DX is to be the sole
province of the higher class licensees, and if
the Generals are not going to be consid ered
by expeditions as worthy of con tacts, then
the restructuring is even more diabolical
than it first appeared to be.

It is one thing to establish rest rictions
under the princip le that incentives will
tend to provide impetus for individual
achievement. But it is q uite another thing
to fail after th is restructuring, to advise all,
fore ign hams, th rough their officia l organi
zations whether affiliated in some con-, .
federation or not, that the change has been
made . It is only in this way that these
opera tions will be split up so as to afford
an even break to those who can no lo nger
operate on the low ends of the bands.

If this situation is permitted to deterior
ate any further it is likely that those
Generals who do not upgrade to Advanced
will be fo rced out of the hobby altoge ther.
It is no fu n to be isolated fro m all others ,
and to be ostracized in this fashion . , .it is
rem iniscent of a sort of solitary confine
ment. And it does have the end effect of a
kind of punitive punish ment as the price of
fai lure to upgrade, I'm sure that the FCC
had no such intention when it imposed the
new allocations. But, as the old saying
goes, ••. , .the road to Hell is paved with
good intentions." . . . K2AGZ •
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ORDER DIRECT
with check or money order to

Special Quantity Prices
to Jobbers and Dealers

2400B CfYtul Dr•• FL IIIpn. Fl•. IStol

rr---"-N.:..<;;E.ED CRYSTALS?

We have in stock over six million crystals
which include types CRl AlAR. FT243,
FT241 , MC7, FT249. HC6/U. HCI3/U,
etc. Send 104 for our 1970 catalog with
oscillator circuits, listing thousands of fre
quencies in stock for immediate delivery.
(Add 104 per crystal to above prices for
shipment 1st class mail : 154 each for air
mail.)

ANTENNA STUFF
In 100 foot roU, only

450 ohm open w ire. Per 100 feet •... •..... . . $ 4.95
300 ohm open wire . Per 100 feet 4.65
Standoff-Mast or Screw-In ••••••••••••••••••• .19

500 Ledyard St., Hartford. Conn. 06114
203·527·1881

(1 lJock Ea,t of WethenReld An. off
Airport Rd.• Rte 6)

Telephone: '2 03-527.1881

s.. CORKY, WJKXM or WARD, WJWRQ

Color TV cry... 1 ( 31lo7 9.1lo4 1lo K H . ) wire I..d . &1.60" for llo .O
100 KHJ. freque n cy st..ndard crysta l ( H C 13/UJ " .lloO
1000 KHI- freque n c y stan d ard ( H C 6 /U) a.ec
Any CD « yst.. l . t.a n l . 0 . rec . 2 .2llo

(excppt ay n t h ..i.r.e r ny ,t.. la,
Any amateur b ..nd cryat.l in f'T ·243 holdu. 1.!i0" for 1).00

(except 80-160 m e t e ..)
Any m arlne frequency ( H C6/U)
80 m e t.. c r y . t a ls in FT_243 h olden

~~Vf::f 48/u:
DELIVERY

SPECIALS

In 100 ft. interconnected coils
18 Copperweld . Per 100 feet . ....... •. •. . ... $ 1.19
14 Copperweld. Per 100 feet . . .. .. . .... . . . . . 2.95
12 Copperweld. Per 100 feet . .. . . .. 3.99
14 Copper-Solid. Per 100 feel . .. . . ... . . . . . . . . 4 ,29
12 Ccpper-Solld. Per 100 feet . . . . . ....... . . . . 5 .79
Jime' 14·50 LILon 8U. Per foot... .......... .18
J ime' T5-50 LILon 58U. Per foot..... . . . . ... .10
Times Sol id Shealh Alumafoam in stock
Kits with ccneectcre 50/100 ft
Glan line.guy wire. Per 100 feet 500 Ibs rest 3 .79
Glass line-guy wire. Per 100 feel 1000 Ibs Test 5.85
Hy.Gain 8alun. Each 14 .95
W2AU Balun. Each •. • .•. • • •.• • • ••••...•.• .• •12.95
Blitz Bugs. Each... ............ ............. 4.9S
All major line' of Ameteur ge.r • Rohn #25 towers
lind acceuories. Wllter, Protax !tWitches. Dow
Key reilly'. Gr..n. aalun•• N~·Tronlcs Hustler
Mobile. All antenna lnMJlators in stock .

(Conadian Amateurs Send U.S. Funds Only)
F.o.b . Hartford

Please Include Pos1age
CONNECTICUT'S' OLDEST llAltf STORE

••••••••••••••••••••••••

••••••••••••••••••••••••
HATRY ELECTRONICS
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173 Readers' DOUBLE B-;-~;-I
I Want in fo quick? Just ch~ck th~ bo% next to I

the name o f the advertiser of your choice in the I
I index below. We'U rush your name to the firm

so you can get 0111 the dope direct from the I
I source. (Don 't forget to include your name and

address at the borrcm.) I
I ADVERTISER INDEX I
1

0 A....' .... ElKt .Supply 33 c Joh_ , StWi 139 I
c Anwco 17 c L_ i$peul 137

I
0 A",..ian Crvlml 142 c Libtorty 141 I
o Amidon 10 3 , 57 0 Man n Communialio m 71
Q A mrld 61 O M~n. l 1 1

I
0 Ante n nas, Inc . 63 0 M;c,oflecl 103 I
o Arnoldi e .....ing 138 0 Mos•..., 12• • 125
(] ARRL Nllliotlal 6 1 0 NMioNl Rlldio III

o ATV 131 n N_·T,onic:s 134 I
I0 C..lbook 9, 142 0 Otd 67

o C....p Alberl Bull... 115 [] P..,tronies 140
o CB Rld io 139 c Poly Pak l 143

I0 Cushcrllit 131 o QuelTWn! 43 I
o Dahl 142 0 Rlv·T,-.;k 67
o [)ell. 141 0 Rohn 133

I0 Denton 63 (] s.ns 3 1 I
[] 0- Xlal 140 c Sentry 37
[] Dow Trading 142 c $kVI.... 51

I
[] Drake, i'lL IV 0 Sianley 139
[] OX-, ,, MiI9lIli". 137 [J S lructu'al Glass 132 I
[J Dymond 17 o Sw..nAnlln..., 128

I
CC Epsi lon 137 [J Sw..n ElKt,onici 118.119.120,121

f-:lc 140 [J Tel,,~. 126 .12 7 I
[J G..I y II [J Tower 136

I
[J Gat .,. 11 5 [J T , i.£. 130
[J GIoNI R"....' ch 61 c T ,iu lIO 85 I
[J Goodh....t 138 [J Unadi ll. 79

I
[J Gordon. H 98,99 [J Univenal 96
[J GAG 139 [J V.......d 45,85,96
[J H.ht.om 136 [J V..itronia 15 I
I[J HAL O....i<:ft 140 [J Vib.ople. 139

[J H' l'V 144 [J W.rre n 102
[J Huth 2 7 [J WltSllrn 140 I

I c He ights 129 [J W OOdsidol Rnnrch 71
a H..,ry 13 [J WRL J5

I
[J HAL 142 [J World QSL 137 I
[J Hv-G.." 122.12 3 [J 73 Magaz i...
[J Im e r...t iona l Cryl ta l 11 Gu nlmoka 5 7 I

I
[J JalT\ft Resear ch 9 4. 95 Hllndbook. 40
[J Jlln CrVJla l 144 Lif. .. 89

[J J~ 142 Sublctiptions 55 I
'I Haven't got time to browse through the ads? I

Just put an X by the subject that makes you flip , I
I, 0 Antennas 0 PC su ppl ies I

o Coax ial Relays 0 Preamps
o Cod e Practi ce 0 Receivers

I
0 Componen ts 0 Receivers (FM) I
o Converters O S urplus Elec.
o Crysta ls 0 TowersI 0 Eq uipment Dist. o Transceivers IFMl I
o Integrated circuits o Transceivers (VHFlI 0 Keys. Keve rs o Transceivers ISSBI I

I
0 Linears 0 TV/Fax
o Osc illators (code) 0 Video Tape Recorders I
o Oscillators (rf l

MAIL TO 73 Inc•• Peter_a"gh NH 034581
I Name II can I
I Address I

l:===========~:==-::J
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Here's a transceiver designed f or t he amateur
who wou ld rather spend h is hard -earned rad io
dollar on performance than frills. The
NCX-1000 is built to meet the demands of the
operator w ho needs and desires a high perfor
mance SSB -AM-CW-F5 K r ig w ith solid-state
dependability and plenty o f power . Add to th is
the convenience of having your transmitter
(including linear ampl ified , receiver, power
supply, and monitor speaker in a single, corn
pac t , smartly styled 59 pound peckaqe.

So let's look at the NC X -1000, star t ing w it h
the double-conversion, so lid sta te receiver.
After t he received signal is processed by a
double-tuned preselector, a stage of R F am p li fi 
cat ion , and another presetecto r. it is applied to
the fi rst mi xer for co nversio n to the first IF
f requency . The f irst I F con tains passband f ilters
and a stage o f ampl if icat ion. A second mixer
th en conver ts t he signal to t he second I F
freq uency for additional processing by a 6-pole
crys tal- latt ice f ilter and fo ur IF stages. Finally ,
the signal is detected and ampl if ied by fo ur
aud io stages. T he unparalleled high dynamic
range lets you t une in weak stations surrounded

by st rong in te rfer ing signals. The result? High
performance for ssa, AM, CW, and FS K .
Sensi tiv i ty o f 0_5 EMF microvolt (for a 10 db
S-N/ N rati o ).

I n the transmitter you 'l l fin d three stages of
speech ampl ification followed by a balanced
modulato r, a crvstat-t attice filter, a f i lter ampli
f ier, and an IF speech processo r (clipped . A
m ixer conver ts the signal to a f irst IF frequency
for processing by two cry stal passband fi lters,
and two IF amplifiers. A seco nd mixer co nver ts
the signal to the tran smitting frequency where
i t is ampli fied in f ive RF stages before it gets to
t he grid o f the 6 BM6 d r iver . F inal power
amp l i f ica tion ta kes place in a forced-air-cooled
8 12 2 ceram ic tetrode wh ich feed s t he antenna
through a pi network. Other features? Y ou bet!
G r id block keying for CWo Complete mete r ing.
A mpli fied au tomatic level co n t ro l {AALCI.

So here' s a package that can give you 1000
watts PEP input on 80 through 10 meters, 1000
watts on CW, and 500 watts fo r AM and FSK.
T he speech processo r lets you do uble your SSB
average power ou tpu t w it h min imum distor
t ion. No f rills with the NCX-10oo. Just top
perf ormance.

f or complete (and impressive) speci fi cations and details, writ e:

!Wit! NATIONAL RADIO COMPANY, INC.
NRCI 37 Wash ington si, Melrose. Mass. 02176
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R. L. Drake qual ity-built R-4B Receive r is versatile, accurate, dependable, as is the Drake
T-4XB Transmitter. They stand on their own merits used independe ntly , but . ..

Ideal for lransceiving, 160 and MARS

T-4XB
TRANSMITTER

R-4B
RECEIVER

• Covers ham bands 80, 40, 20, 1S meters complete ly and
28.5 to 29 0 Me of 10 meters with c rys tals furnished; MARS
and other frequenc ies with accessory crystals, exce pt 2.3
3,5-6,1 0.5-12 Me. • Upper and Lower Sideband on all
frequenc ies _ Automati c Tra nsmit Receive Switching on
CW (semi break-in) _ Control led Carr ier Modulat ion for
AM is complete ly ccrn pabble w ith SSB l inea r ampli fie rs
• VOX or PIT on S5B and AM built- in • Adjustable Pi·
Network Output • Two a-pole Crystal-Lattice Filters for
sideband selection, 2.4 kc bandwidth . Transmitting AG e
prevents lIat l opp ing _ Shaped Grid Bloc k Keying w ith
side l one c u tou t • 200 Watt. PEP Input on SSB - 200 watts
input CW _ Meter Indica tes plate cu rren t and re laUve oul·
pul • Compact size ; rugged ccnetructlcn • So lid State
Permeab ilily Tuned VFO with 1 kc div is ions _ Soli d State
HF Crysta l Oscillato r . 11 Tube. , 3 Tranlistorl and 12
diodel • Dimensio ns: 5 1/ 2

wH, 10 J!4"'W, 12 1;, wD , W l.: 14 nis.
$495.00 Amateur Net.

_ Linear permeabi li ty t uned YFO with 1 kc dial d ivi s ions .
VFO and c rysta l freque nc ies pre-m ixed lor au-band sta
bil ity _ Covers ham bands 80, 40. 20, 15 meters completely
and 285 to 29.0 M c 01 10 meters w ith crystals lurnished
• Any ten 500 kc ranges between ' .5 and 30 Me can be
covered wIth accessory c rys ta ls lor 160 meters. MARS. et c .
(5.0-6.0 M c not reco mmended) _ Four bandwid ths 01 sele c
tivity, 0.4 kc . 1 2 «e. 2.4 kc and 4 a kc • Passband luning
g ives sideband selection , Witho ut re tun ing . Noise b lanker
thai wo rks o n CW, SSB, and AM is built-in . N otch tiller
and 2S Kc crystal calibrator are built- in • Product detector
lor SS B/CW, diode detector lo r AM . Crystallatlice Fil ter
gives superior- c ross mod ula tion and overload c naeac terts
t ics . So lid Stale Permeabi lity Tuned YFO. 10 tubes, 10
t ransistors, 17 diodes and 2 in tegrat ed ci rc ui ts . AV C tor
SSB o r h igh·speed b reak·i n CW • Excel lent Overload and
CrOSI Modulation c haracter ist ics • Dimensions : 5 1/l "H ,
10 J;. 'W , 12 1, '. "D. Wt.: 16 Ibs. $475.00 Amateur Net .

Get together wit h your d istribu tor,
or write for free brochure .. .

R. L. DRAKE COMPANY 540 Richard Street, Miamisburg, Ohio 45342
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