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73 GOES TO SEA
Tex Zammit (K4MJ Z), like most

DXers, has dreamed of going 0 11 a
DXpedition. Aft er kick ing the idea
around of com bining his passiona te
inte rest in y acht ing with ham radio ,
he has come close to going on a
DXpedition many t imes . However, his
plans never ma terialized. Finally , last
New Year 's Day, he boug ht a al -foot
sailing cutter and fou nd himself
DXpedition bound.

This might be the beginning of a
typical DXpcdit ion if Tex had not
been urged to talk wi th Wayne Green
(W2NSD), publisher of 73 Magazine
and a vet eran o f DXpedit ions 10 KS4,
~Y, 9Nl , YA, 'F0 8. and 5Wl. To
get her , the tw o men planned the first
mail-ord er DXpedi tion . Ra ther than
picking a rare spo t and operatin g, lex
is asking 73's DXer readers to pick out
the islands, count ries, band s, and
modes to be heard on a lengthy sail
throu gh the ent ire Caribb ean area.
Islands visited will be those most
needed by the most people . Hams
vacationi ng during th e DXpedit ion
can sail abo ard the ship, th e R everie,
as a cre w membe r (while pa ying their
own way ). In additi on , 73 Magazine
will be handling all th e QSLs for th e
DXpedi tio n along with issuing a serie s
of awards for work ing Tex in the
various island groups.

outfitti ng post before the ac tual Car
ibbean ])Xp~ (]il ion gets und erway.

Imm ediat e plans call fo r some cru is
ing arou nd the Bahamas fro m mid
August until mid -Sep tember. At this
time Ken Raupa ch (WA4CYX) will be
aboard fo r some sailing and op era ting.
K4M1ZjVP7 will be the call used
t h ro ugh o ut th e Bah am as and
VP2VAH the call issued for British
Virgin lsiand operat ion .

The R everie, possessor o f a ten year
his to ry of racing triumphs , is easily
spo ile d by the ham-yachtsman. Gen
erally run sloo p rigged , she is a 4 1
foo t Owen s cutl er with a deep blue
bo t tom. white water line, and light
blue topside. She will genera lly be
flyi ng the signal flags "73" when
en tering and leaving U.S. po rts.

Not un til Septe mber will the Rev
erie begin her BXpedi tion in earne st.
It is ho ped that there will be time for
all those in teres ted in th is unique
DXpedit ion to send in the coupo n
(page 55 ) with the island s that they
would most wan t to work , the mode
they would prefer to usc , and the
bands. Equipmen t is posing n prob
lem, bu t with luck , even iW and 160
meter oper at ion is contemp lated. As
result s com e in , an it inera ry will be
made up wit h dat es, loca tions, pos si
ble opera tin g frequencies, and calls to

FCC ACTS:

VHF HOME
CONSTRUCTION
TO HE STOPPED?

111 e FCC has recen tly been crack
ing down on an old and ignored ru le
which could have pro found effects
upon amateur rad io . In Part 15 of the
FCC regula tion s th ere is a rule which
sla tes that rece ivers for use abo ve 30
MHl'. must be certi fied as being with in
the regula tio ns o n spu rious emissions.

The in tent o f th e rule seems to have
been 10 put the respon sibility for
rece iver emissions of tele visio n sets.
CD receivers, e tc., upon the manu
facture r rather than o n the consumer.
This is nol unreasonab le since few
users would know what to do about
in terfere nce their receivers might be
causing . Manu facturers of commercial
VHF equipment for sale to th e general
publi c have been meet ing th e require 
men ts o f Part 15 and have been having
their receivers cer tified. This is no t a
simple procedur e , but" one which re
qu ires th e usc of extre mely expensive
labo rat ory equipmen t suc h an panor
amic receivers, e tc.

The applica tion of this old ru le 10
equipment for sale to radio amateu rs
is new and has manufac turers in a big
ste w. Some factories have had to ho ld
up the shipmen t of two meter FM
eq uipmen t for over two months while



LI CENSE EXPIR ATION
NOTICE SERV ICE

Don ' t let yo ur license expire be
cause 'you forgot the renewal date !
Send a self-address ed, stamp ed , pos t
card to th e License Expirat ion Notice
Service. At the to p left edge write the
date (mo nth and year only) when you
want the card to be mailed back 10
you. Write any th ing you wan t to say
to you rself on the card. Th e card will
be mailed on the date indicated .

This is a volunteer service and the
Foundation cannot accept any respon
sibility for its ope rat ion. However, it
has been working efficiently for 8
years . If for any reason the service
should be discontinued , your card will
be returned to you. Send your card
to : Licen se Expiration No tice Service,
Joan Machinchick, K3KBI, 1023 Lake
Claire Drive, RFD 4, Annapol is MD
2140 1,

submit ting their rec eivers for the nec
essary certi ficat ion and oka y by th e
FCC. Needless to say this has cost this
already hard hit industry hundreds of
thousands of dollars in income

A well know n legal ft.. » wh ich
deals primarily with th e FCC has
exam ined the Part 15 regula tions and
opi ned that onc e the FCC has decide d
that manu factured ham equ ipment
come s und er this regulation, there is
no way short of a change In the
regulati ons for them to avoid in
cluding all home-built amateur re
ceivers for use above 30 MHz in the
same interpretation , Of cour se it is
not all un know n for the FCC to com e
up with some fascinating inter preta
tio ns of their own regula tions and, if
they want , to just turn the ir collect ive
he ads and ignore flagrant violations.
Hopefully th is is what the powers th at
be at the FCC have in mind for
ama teur builders of VHF gear. Cert ifi
cat ion , while possible in princi ple,
wou ld seem in practice to be beyond
all but the most affluent ama teur and
the application of Part 15 .to home
made receivers would probably end
home construction' once and for all.

be used . It will appear in 73 Magazine
along with details on the awards pro 
gram, QSLs, and donations.

Hurry , then , to send in th e coupon
on page 111 with a list o f the islands
you need th e most - in th e order th at
yo u need them , and the bands and
modes on which you wou ld like to
wor k them. Send it to DX Editor, 73
Magazine, Peterborough NH 03458 .

OSCAR-B satellite repeate r is planned
to pro vide tr aining and stimulate in
terest in prepa ring for ama teu r satel
lite communicatio ns. a laun ch early
next year. Three repeaters are under
develop ment for this series of sat el
lites, one in Aus tralia, one in Ger
many , and the third in the Unite d
States .
Courtesy of AUTO·CALL June 1971

JOHN GORE SCHOLARSHIP
Th e John Gore Memor ial Scho lar-

ship is awarded each year to a licen sed
rad io amateur who is studying for a
career in electron ics or related science.
The scholarship for the academ ic year
197 1-197 2 pays $500 . Informa tion
may be obtained by writ ing the
Sc holarship Commit tee Chai rman,
Hen ry DeCourt , W3WZN, 8 101
Hampden Lane, Bethesda, MD 200 14.

On boa rd Reverie. Tex K4 MJZ is sea ted in the cockpit.

The Reverie ha s been overhauled
and extensiv e sea t rials have been
com p le t ed - including experime n
ta tion with kite borne antennas.
Sto res have been brought aboard and
by the time you read this, the R everie,
and gu est operator Rick Rice
(WA4YNN), will be sailing towa rds
West Palm Beach, Florida. This will be
the U.S. port of departure and final

for the satellite-to -amateu r sta tion
downlink.

SYNCART'S projecte d life time of
several years wi ll effectively open 200
KHz segment s of the tw o met er and
seventy centimeter-amateur bands for
long-distance use by amateurs in
Nor th , Central and South Amer ica on
a full-time basis.

AMSAT-OSCAR-B (A-O-B). AM
SAT's prima ry efforts are con cen
trated toward th e development of a
series of long-lifetime operational sat
ellites that can be use d for everyday
amateur commu nications. AMSAT
OSCAR-B, the first sat ellite of th is
series now under cons truc tion , will
bring sate llite communications to a
broader base of amat eurs for such
activit ies as contests, DX and tra ffic
han dling . In addit ion, a series of air
craft flight tests with the AMSAT-

News Page One

AMSAT AIRCRAFTI
OSCAR & SYNCART PLA NS ADVANCED
The weeken d of May 15th and 16t h particularly noteworthy as he was in

mar ked a major event in the short conta ct with the plane dur ing a good
history of the Radio Amateur Satellite portion of it s trip west acro ss Canada
Corp . (AMSAT) . Hono ring Interna- as well as itsts flight east across Ohio
tio na! Telecommunications Day (May and West Virginia.
17) , which comm emorat es the found- Oth ers flights are planned for the
ing in 1865 of the Intern ational Tele- months to come before the A-O-B
comm unication s Union . a breadboard satellite is launc hed. Some may in
mod el of a 2 to 10 meter repea ter was valve the 2 to 10 me ter repe aters used
flown aboard a light aircraft over a on th is flight, but o thers may take
route which included most of the aloft a 43 2 Mltz or 146 MHz repeat er
northeastern part of the U.S. being cons truc ted by DJ4ZC in Ger -

The repe ater received signals be- man y or a a-channel FM repeater
tween about 145 .9 anti 146 .0 MHz being constructed in Austr alia.
and converted them to 29.45 - 29.55
MHz. A beaco n signal on 19.45 mHz OSCAR & SYNCART
enabled acqu isition of th e aircraft
even when no signals were coming AMSAT is curr en tly engaged in two
through. Liaiso n for the AA·1 fligh t majo r efforts, the AMSAT-OSCA R-B
was prov ided by a net op erating on (A-O-B) and SYNCART (Syn chronous
7225 KHz with WAliOX at the Tal- Ama teur Radio Transponder ) ama teur
cot! Mountain Scien ce Cent er, Avon , satellite proje cts. Approval to launch I I
Con n., as ne t cont ro l. A-O-B was received from NASA on

The plane left Friendship airp ort February 23, and it is hoped that
abo ut 9 AM EDST on Saturday , May SYNCART will be approved by NASA
15, headi ng nor theast to ward Boston. later this year.
It passed over Manchester , N.H. and SYNCART, proposed to NASA as
turne d westward toward Roche ster , an experime nt for the ATS-G Appiica 
N.Y. From ther e the route was over tiona Techn olo gy Sate llite, represents
Canada to Ponti ac, Michigan. Sund ay an oppor tunity to achieve a high
morning they headed aros s lower power, long lifeti me amateur com
Michigan to South Bend, Ind . and municatio ns relay on a synchronous
then sout h over Kokomo, Ind.; turned satell ite to be placed into car thsta
east to Columb us, Ohio, and back -to tionary orbit around 1975. ATS-G is
Friendship . planned to con tain a thirty -foo t para-

The AMSAT aviato rs were pilo t J im bolic re flector capable of providing
Cristo (no call), Joe (Skip) Raymond , high-gain earth coverage in the VHF
WA4EAG, Co-pilot ; and Jan King, amateur ban ds. AMSAT has pro posed
W3GEY , in charge of the repe ater to provide as part of this satellite, on a
equipmen t. non -fund ed basis, a 20 watt PEP linear

Literally hun dred s of stati ons pat ti- repeater capable of handling 20 to 50
cipated in the test, as witnessed by the amateur tr ansmissions simultaneously
list made aboar d the plane by using a frequenc y of approximate ly
W3GEY. The contributions of W8FSO 145.9 MHz for the amate ur-to-satellite
in the comm unications network was link, and approximately 432.2 MHz

FLIGHT TEST:
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CASSETTE TAPE SPLICERS
Two new cassette tape splicers have

been introduced by GC Electronics as
part of its Aud iote x product line. The
'manua l m o del - 3 0-6 5 2 "Eze
Splice" - is price d at $2.9 5 and con
sists of a splicing block with felt
tip ped tap e hold-down clamps .

The seco nd model in the line ,
30-650, is priced at $4.95. It has tw o
blade positions, one for cutting while
the other provides a tapered trimme d
splice . The new splicers are am ong the
first on the mark et specifically de
signed for the hard-to-handle l/8-in ch
wide cassette tape.

The desk clock shown in the
photograph does have one th ing in
commo n with a sundial . .. th ere are
no moving part s. This unique time
piece was bu ilt by the Motoroi a Semi
conducto r Produ cts Division Central
Research Labora tories, at a develop
mental cost of about .525,000 and
displayed at the Electr o-Optical Sys
tems Design Convent ion in Anaheim,
California to demonstrat e what can be
done with semico nd uctors and what
could happen with the clocks and
wat ches of the future.

Th is clock represent s three depar- . . ..
tures from the conventional design. Bot h devl~:s are sui table for editing
First , there are no moving hands; and for repa rrmg br?ken ~asse tte tap e.
instead , there are 72 light-emitting The. 30-652 1S sup plied With a separa te
diodes arr anged in two circles. The cutt ing .blade. The 3 ~-6~0 IS sena
outside "circle is made up of 60 diodes auto.matlc an~ ha s a built-in b lad~ for
and marks the seco nds and minu tes. maki ng th e diagona l cut and an rnte
Each secon d or mi.llute is marke d by gra.l PaJ~ of .cutt~; blad~s. for after
an app aren tly moving red light as the splice tnmn;:n.g. ,?felt tipped t~pe
circuit switches power to the ap pro- hold-d ow~ .fingers ,Provlde an irn
priate diodes in sequent ial fashi on. po~tan t third ha nd ne~ded . V: l~en
The inside circle of 12 diodes marks splicing tape. GC Electronics Division
the hou rs in the same fashio n. With of Hydrometals, Inc., 40 0 South
this arrangement, only 3 dio des are Wy man Street, Rockford IL 61101.
turned on at any one time . This is an PERSONAL PORTA BLE
importa nt design aspec t because the VHF FM TWO·WAY RADIO
diod es draw current which , in the case Aerotron , Inc. has announced the
of portable clocks, must be suppli ed first of a series of " Shir t Pocket Size"
by a small batt ery. With this newly hand-held, two-way radio equip ment.
developed system, it is expec ted tha t The new Aerotron " 600 " series are
2 small batteries can drive the clock compact, dura ble and easily serviced.
for about on e year before needing The unit features IW audio sect ion
repl acemen t . and is available in th e frequency range

NEW(iA) PRODUCTS
promising, events rise up and force a
delay .

A coup le of mo nths ago I asked if
any one was interested in goi ng to
Euro pe this year . Sure enough, many
of the ama teurs and their wives who
went with us in 1963 sen t in their
reservat ions imm ediately, Th en, just
as things looked bright , came the

EDfTORIA L BY WAYNE GREEN change in editors and I found myself
tied again to th at inexorable mon th ly

include both of those frequencies ill deactl,ine .. , a deadline tha t will not
the RAC ES allocation, thus enab ling permit .any three -week absences, even
the Radio Amat eur Civil Eme rgency for t hings as valuable and fun as
Service groups to uti lize exist ing re- Europe. Well . . , may be nex t year?

peater install ations. AF ter all, RACES Spec tro nics
doe sn' t tak e an awful lot of time each Art Houshold er (Spcctro nics, IlL)
week, an d the " publi c service" aspec ts called to ask th at I clarify the impli ca
of this appli cat ion of the repeaters tion in the K6MVH ed ito rial in June
might be jus t one extra feat her in our that he was direct ly involved with th e
collective hats. new R.P.T. Magazine. Art expl ained

The " standar d" separation between th at his in terest is simpl y tha t of an
repeater input s and ou tpu ts is 600 avid fan and th at neither he nor
kHz , as you probably know by th is anyone else direc tly con nected with
time. Look at those RACES auoc a- Spectro nics, Inc. has any financial
tions and you' ll see th at no such tnrerst in R.P.T.
spacing is pos sible with that frequency Ad s = Pages

grouping. This issue of 73 is a lot thinner than
Are th e RACES folk just going to I like . With a little help from you I

make do wi~hout r:pe~ters and strug- cou ld easily ma ke each issue run from
gle along With the ir nice old Goonie 144 to 160 pages. The hard econom ic
Boxes, or are they going to try and facts are simpl e : we can publish about
aim more at the state of the ar t by four pages of magazine for every page
shift ing to FM and repeaters? Re- of ads. A 144-page magazine must
peate rs are the ?bvio us answe~ to have about 36 pages of ads to brea k
emergency operation. of course; A even . With a bit of help from you I
repeat er .enables all of the mO.bllcs, think we cou ld get th e 36 to 40 pages
base stations and even hand units. to of ads tha t we nee d to bring you a big
talk With eac~ oth er ov.er a very wide fat magazine every month .

'

" area, extending even httle one watt If yo u like the idea of having ten to
p. ocket umts. so th ey can reach out twenty m. ore in te. resting articl es in 73
perha ps 50 miles. every mon th, perha ps yo u will give me

Perhaps things are no t as sna fu as a hand ill convincing the adver tisers
they app ear on the surface, tho ugh that it is important to them to sup

2d~' -"''' my contacts with govern ment agen cies po rt 73. What can you do to help ?
For exam ple , here is a shot of my gives me lit tle reason to have any I. Send in the reply coupon on

wife Lin, complet e with memories of honest ho pe about th is. I will wel- page 112 (or a copy ... or ju st a list
the Febru ary cover shot of her on come le tt ers from int eres ted or in- of th e com panies you want to send
skis. This wasn' t quite hamm y enough volved readers on the subject. you info). Send in one for frien ds,
to make the cover, bu t it seemed a fellows you work on th e air who wan t
shame to just pass it up entire ly . Techn icians Ahove 147 MHz? info, e tc.

Eddy W5ZBC sent in this pictu re of Th ere is not, at this writing, despite 2. The advertisers in 73 are makin g
Dianna Risinstein , Miss Lou isiana Un- what you may have read in the June it possible for you to enjoy th e

Time was when a part ially clad
chick on the front cover (or anywhe re
in the magazine, for tha t matter)
would bring in a raft of bitter com
plaints from Scoutmasters, clergy, and
assor ted party peepers . Apparentl y
those day s are defin itely gone by - or
perhaps th ey are busy writ ing to
Playboy and the X movie crowd. At
any rate, our recent covers have
bro ught naught but huzzahs .

A sexy photograph in the mail
every no w and then brightens up an
editor's mail, making his day a bit
more com ple te. So be it known th at I
am still keeping an eye peeled for
chee secake, amateur rad io style. If the
young lady has a ham ticke t so much
the better - or perhap s she is the
XYL or YL ~ no matter as long as she
looks gorgeous and has some ham gear
or an antenna in the pic ture some
where.

SEXY COVER PICTU RES



The second departure is that the
mechanical mo vement has been re
placed by tiny integra ted circui ts.
These circuits provide the signals that
tum on the appro pria te diod es to
indicate hours , minutes, and secon ds.

The thi rd depart ure is th at the
timin g device is a quartz crystal in
stead of a tuning fork or a circ ular
balance staff. A quartz crystal is one
of the mo st accurate freq uency gener
ating devices known to te chn ology
and is ex pected to give this time piece
unsurp assed accuracy.

The light-emitting diod es are small
pieces of specia l solid material (gal
lium arsenide phosphide ) that glow
bright red when a voltage is applied to
them. They contain no filamen t or gas
as do more convent ional ligh t sou rces ,
but actu ally convert a d irect current
(de) int o red light.

I Although currently only in th e re-

Isearch phase , it is almos t ce rtain that
the electronics inside will be commer

[cially adopted no t only in cloc ks but
lwtist wat ches as well. It is expected

I
that a full in tegra ted fo rm of the
clock circui t will ex ist with in the year
for app licati on in clocks. Furt her

Iwork is being don e to increase the
:fficiencv of the light-emitting diodes

Iso tha t th e small battery of a wrist
erv watch wi11 be able to operate it.

,~~; ~ ;f Tell our

Eimac, advertisers
igger,
I Ra- your saw it

s~~:~ , in 73

Newtro nics, Kirk , Ham Buerger, Ar
row, Amra d , Avanti , Hal , Barry, R&R .
It wou ldn' t take very many of tho se
mult i-page ad spre ads by Swan,
Hy-Gain. Heath , Spectr onics, e tc ., fo r
'.IS to be able to give yo u more art icles

," ~_n -n than yo u coul d read , . Wayn e

magazine at about 25% the actual cost
of the magazine . Why no t reward
the m by giving their pro du cts very
seriou s con sideration whe n buy ing.
All ot her thing s being abou t eq ual,
who not give the nod to a 73 advertis
er at buy time?

3. If you write to advert isers make
it a point to mention that you have
been reading their ads in 73. If the y
haven' t been adver tising you might
mention that you haven 't seen their
ads because you read only 73, Well,
you don' t have to actually lie, but you
cou ld exaggera te a little?

When you visit a distri butor let him
know that yo u read 73 and are anx 
ious to have him support 73 and for
him to enco urage manufacturers to
suppor t 73 .

If manufact urers realized how ser
iously t hey were cu tt ing into their
sales by no t advert ising in 73, they
would all be with us every month . But '
they are confused by wild circulation
claims of other pub lishers, sworn to '
on a stack of bibles of all faiths. They '
are impressed by old age, reactionary ,
policies, non-controversial edi torials
and cut rate ads (which mean that you
get fewer pages of art icles) .

Ads in 73 do sell. We carefully II
th read the m through th e magazine to
mak e sure that every read er sees ev
ad . Whether th ey are r~ a.d or n<:t is up I , ~;J~" ""v;~n "'''J:;~u'~527n~';I:i~hwNC
to the advertise r and his ingenui ty. We
can' t make the products sell , of
course , all we can do is make su re that
the ads are seen,

If only ten of the advertisers run
ning full page ads in one or mo re at
the other ham magazin es ., ~. ~

includ e 73 in th eir regular adve~ti sing Iopmen r 0 1 a new une or sono erectro -
sche dule you would have a big fat ly tc aluminum foil capacit ors . Dcsig-
magazine to read every month. Just na te d Series 121 , these new devices
ten of the following full p age n,.l., n .

tisers cou ld swing the differe
they were regularly in 73 : I:

Spectronics, Harrison, Robot, Tr
Hy-Gain , Galaxy , Ten-Tee , Worl
dio , Ehrhorn, Allied-Radio
Got ham , Hallicrafters, Collins , n lll a - types, Inc new xenes I /. 1 capacnors
teur Electro nic Su pply, RCA, Savoy , _
Rohn, Sams, Elec t ro-Voice, Heath , (continued on N ews Page 6)

Comments on Phone Band Ex pansion
When we reme mber the fu ror 'cre

ate d by the origina l "incen tive li
censin g" pro posa ls, the latest pho ne
band expansion proposals was ha rdly
no ticed. The latest count, with the
deadline for comm ents two weeks
past, was about 100 . Is this a massive
agreement wit h the ban d expansion or
massive apath y? It certain ly is massive
something.

European Trip
Remembering the fun that we had

on the last 73 Tour of Euro pe , I've
tried , now and th en, to organize an
other. Each time , just as things loo k

, .
.

'

i ' QST, any .regUlation prohibit ing Tech s
n _ , from using repe aters with output'-'. .-n~ . abo ve 147 ,000 MHz. There eventually
~~ il ~ 1 may be , sinc e there i~ a question with
,', \"' . respect to the legality of th e Te ch

\ (\\' . f ' "operat ing" the repeater tr ansmitter
tr:. . .. '\ in a band he is not licensed to use.

;..1. . Perhaps it will be ne cessary to resortX'I - d to sophist ry to contin ue the con cept,;: jii that the repeater owner is ac tu ally-" l "ope rating" his repeater, while the

Iii" user is just using it and no t act ually in
j '\. contro l. Tru e, the carrier of the user
, : ~ does turn on the rep eater transmit ter,
~ i ~ but is this reall y the same as the user

,-,r, " operat ing" the repeater?
: ;.rC' I, for one, would like to see the
1 regulati on s in terpre ted in their broad-
'i est sense so th at all repeater transmit-

ji ' -. te rs could opera te within the bands

!!).{
allocated to the repe ater owner or

, trustee. This wo uld help to ope n up
, ' " . , '1 repeater opera tion ont o the lower

" ' ' If " -::::::::: ban d s, a t rend th at I hope will come,
How great it Would be if a tone
act uate d relay cou ld put a repeater
onto a 75 meter channel o r a 20 meter
channel! A repea ter trus tee with an
Extra Class license would ena ble the
repeater to use the choices t parts of
these low bands in that casco

Once the FCC goes out from unde r
the back log of comments on re cen t
dockets they plan t o get to work on
the rep eate r rules, Hopefully we will
see something on this by fall .

J?~
f""" \

iverse, climbing his tower. This is .the
kin d of ph o tograph that might mak e
it for the cover. Keep in mind, if you
are shooting for our cover, that the
picture must be a ver tical one - that
room should be left for the t itle of the
magazine on the left side - and that it
should be made with a minimum of a
2Y." negat ive. 35mm do esn't make it
for th is type of work . Black and white
only, by the way , We'll have to have a
lo t more advertis ers before we go back
to spending the equiv alent of a 16
page section of the magazine for a full
colo r cover photograph.

RACES
It is interesting - almost fascina

t ing - to note tha t the RACES alloca 
tions on two meters run fro m
145.20- 145.68 and 146 .82- 147.3 3
MHz, thus ma king it to tally impos
sible fo r the RACES net s to use the
existing FM repeaters and crystal com
binations,

Since th ere are only a few areas of
the country wher e repea ters are not
function ing on 146.34/ 94 , it would
seem almost excessively logica l to

News Page Two



David Mann K2AGZ

I.EAKY LINES 'l""

~L
~~ - --

I've recentl y rediscovered th e joys
o f Ilea po wer CW operatio n. using a
tiny littl e rig described by W70E in an
arti cle which appeared a co up le of
years ago." This part icular t ransmitl er
utilizes the small oscillator kit s manu
factured by lntcm attonal Crystal. It is
a band switch ing affair, IS thro ugh 80
met ers. Just to show you whut can be
don e with minu te power ... on 40
meters [ booked up with and worked
27 states and 11 DX countries in two
weekend sessions. Of co urse my 40
meier beam must have helped some
what, bu t I'm sure it was not the sa le
fac tor.

While it is possible to overd o the
th ing and become an impossible purist
in th is QRP business, it is highly
satisfying to run reasonably low po w
er and make contac t after contact,
with good signal repor ts. l.buve been
running. aro und 1.2W. using II 6V de
supp ly. and u p to 1.7W, using 9V de.
Current drain on batt ery sup plies
leave some thing to be desired , so it
would be well to const ruct small
regulated power supp lies, and so me
nice ones arc available from Radio
Shack, Lafayett e or Heath kit which
serve very nicely .

I recomm end this ventu re to any'
one who feels a sense of purposele ss
ness or whose tastes have become
jaded because of the same old opcr
ati ng rut. There are many circuits
available, and if yo u arc part icular ly
smitten with the idea. why no t roll
your own, using con temporary solid
state devices. I can promise thai you
will experience pleasures thut will
more than repay you for the small
effort involved.

,..au u n" ""''' ''...... . . .K2AGZ
.. . . .. . . . ......,. "" , I ~'

ead to some trou ble. No i :_ ,.,., ...''',,' '''
i~REI'EATER U1'DATE
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what promp ts it. Loo k at it th is way . ing with res pect to th e ARRL rccom
The use of two meters prior to the mend auo n. But I am vitally concerned
curren t develop ment was limited to about the sett ing aside of a regu lation,
specific areas . Round tables within simply because it might be considered
severely circu mscribed geograph ic re- inconvenient or unfair to one group or
gions, o ccasional coastal, trop ospheric ano ther. Granted, th e prop osal do es
and meteor show er op enings which concern a slice of spect rum, redistri
permitted some limited DX work , bu tion of which might work to the
experimental operati ons with moo n- disadvantage of our northern neigh
bounce and some satelli te action, a bors, But just consider the fac t that
few brave souls try ing some RTfY the total -number of hams in the enti re
commu nicati ons, club station actlvi- Dominion of Canada is not equal to
ties, some design and co nstruc tion, the ha m pop ulati on o f New Jersey , or
some mobile activity , AREC, RACES about three percent of the total U.S.
and MARS, a smatte ring of CW, and ham fraternity . We are then faced
virt ually a minimum of SSB activity . with the possibility tha t a tiny minor
But, all th ings conside red, outside o f ity cou ld thwart the needs and desires
short-range co uuuunica tic us, it was a of an overwhelming majority!
tre mend ous waste of a huge resou rce. In my judgmen t it would have been
Jus t consider th e size of that band perfect ly proper for Director Eato n to

. four megacy cles (I j ust canno t get be permitt ed to express his views and
used to th at other ter m!). That 's more try to persuade others to cast their
than all the IIF bands put together vot es accor ding to how well he had
and, if properly utilized , could relieve succeeded in convincing th em. But I
HF ban ds of a great deal of over- think it highly improper and even
cro wding and QRM. dangerous to set the rules aside in

Repeaters have accomplished a trc- order 10 allow him an act ual vote.
mendous service in this connec tion. Since Canadia n interest in this matter
They have obviated the necessity for amount s ro a special inte rest , and
mobiles, for instance, to try 10 co m- since they presently enjoy phone priv
pete with kilowatt statio ns on crowd- ileges far in excess of ou r own, it
ed DX bands. Th ey have supplied seems rather ungracious of th em to
useful and serviceable channe ls for Insist upo n exclusivity of operation in
commun icati on when o ther chan nels th e foreign portions. And for them to
have been unusab le. They have ex- have the righ t to vote upon the
tended th e range of normal operation ques tion does not sit very well with
tremendo usly . 'They have added an- me.
other tool to the amateurs' bag of [ think the Canadian Direc tor
tri cks. They make proper use o f a would have been well advised to mere
large segment of . our allotted spec- ly ex press his views, then to disqualify
tru m, thus guarding against possible himself from voting, even when the
loss thro ugh disuse. League Council saw fit to set aside the

These are some o f the pluses. How regulation , permitt ing him to vote .
abou t the minuse s? Perhaps the FCC proposal will in-

Fra nkly, o nce th e illogical objec- deed lead to Amer ican ,-'- - -"---- - 
tions are dealt with it is difficult to with fcreie n o h ' :__ o n o ,- t-. ~ r'n _ o""n _ n

find an y min uses. When peop le begin fear. It m~y I
voicing baseless preju dices as th ough one really kno ws for sure. But I still
they were valid, it does no t pay to cannot sec any wisdom in permitt ing
answer them. If someo ne actua lly those who are specifica lly disqualified
feels honestly t hat 2 meter FM opera- to cast votes in determining the issue.
non resem bles CB, it is simply useless It is a dange rous preceden t which
to try to convince him ot herwise, for cou ld lead to terribly undesirable re
the very idea of t h i~ is downri ght silly. suits.

distur bed by this apparent shift to
ward PM, away from wha t is com 
mo nly regarded as the prime ham
spec tru m, 10 through 80 meters. They
seem to feel thai this "rea o f interest
is of little or no importance. I must
co nfess that I too , felt simi lar qualms

T his is the first time in abo ut whe n the emphasis all FM began to
. three mo nth s that I've been able nu dge for att en tio n in the pages of 73.

to devo te to writi ng an ins tallme n t o f I had the fee ling that large segme nts
Leak y Lines, since the re ha s been an of the readership were going to begin
e xtra nrdin ary spa te of activity in feeling alien ated - that they migh t
another phase and ano the r direc tion. not renew their subscrip tions - and
A friend of mi ne who wo rks for a T V tha i this would lead inevit ab ly to a
net work and I were discussing the loss of advertisers, who are in terested
horrid and pu trid state of television in reachin g the largest number of
nowadays durin g a late night IS meter po tential buyers, which in most cases
QSO, and we decided tha t we might meant buyers of UF gear . .. no t FM
pu t our heads together and try to equipment. But litt le did any of us
come up with some ideas for TV reckon with Ihe realities of the situa
pro ducti on. We reasoned that it tion. The fallacy of our thinking is
wasn' t enough mere ly to sit on the now perfectly eviden t, for the ma nu
sidelines and carp about what was factur crs of FM equi pment are en
lousy in television - that we ought to joying high sales volume, and co n
try to come up with some thing better. ti nned grow th o f repea ter act ivity
Ot herwise we would be the same as shows every sign that it is a permanent
the pre sen t-da y critics of our socie ty and major pari of amateu r radio,
who gripe , complain, and tear down The expressions of relu ctance to
every thing in sight withou t prop osing become involved in VIIF-FM on the
someth ing better with which to rc- part of many II F ope rato rs is qu ite
place it. For tu nately ou r efforts ap- reminiscen t o f the early resistance to
pear to be bearing some fruit, and we single sideband openly expressed by
just might get lucky eno ugh to capital- devote es of AM during th e period
lze on the ventu re. Never le t it be said when SSB was beco ming (he voice
thill I am averse to making money mode, back about te n years ugo. l ean
.. . unlike others who feign disinter- recall vividly that sideband signals

est , I am very much in favor of large, were characte rized by phrases such as
copious gobs of the stuff , having silly sideband , stupid sap-band, Don
discovered man y, many years ago that aId Duck , quack-quack, sup pressed
it comes in quite handy, especially if ch arac te r, and other unflat tering
yo u , want to keep eating, wearing terms. But in the long ru n it became
shoes, buying littl e goodies for the impossible for all bu t a few diehards,
ham shack, and so fort h. zealo ts and fanatics to disregard its

So my friend and I have been rather obvious advan tages over AM. And
busy promoting some ideas, and while there are still SOme AM sta tions
things look promising. If any thin g to be heard 0 11 the band s tod ay , the ir
catches fire , or begins to jell, there is a numbers are excee dingly small, espe
strong possibility tha t we can cash in ciully on the prime DX bands. The
handsomely . advent of mod era tely priced sideband

That , briefly , is the reaso n I have gear in kit for m rea lly sounde d the
not been turning ou t any copy for th is final death knell o f AM. II was tnex
space. I gather tha i in some quarters it pensive, compact, lightweigh t. very
has not been missed very much . But satis factory in performance, easily
there have been some expressions of maint ained and serviced for the most

..~ .... . ------_.



disappointment relayed to me through part, and mos t importan t of all, sat is- On a cost basis th is mode is a .. t ..

en-th e-air contact, and for those, I am fled the hams' desire to upgrade in to godsend to both hams and manufa c- Once again I feel it necessary to call
grateful. modern components and tech niques . tu rers. There is a veritable bonanza to atte ntion to what has become a dam-

During this period I have been able Tile older mode remained more or less be fou nd in surplu s equipment which nable nuisance on the lower part of
to get on the air with greater Ire- locked into the techniques and mates- can be mod ified into serviceable state the 20 meter band . Despite lett ers
.quency, and have spoken with hun- ials of the past. Most hams are mind- with very little work . The new equ ip- from some of the KP4's and others,
dreds of fellows who have seemed ful of traditional values, and like to ment is representa tive of a bro ad price seeking to justify the condition on
eager to talk about 73, which sur- preserve them, but when it comes to range, well withi n the budget of the various grounds, or to minimize its
prised me much, because I had w ry equipment, they like to be up to date , economy-mi nded , yet of fering more importance, the constant use o f ou r
little inkling that so many were fami!- if pcsslble. sophisticated , higher priced gear for best DX frequencies for phone patch
iar with this column. Most of these The most damming thing about those who can afford it . act ivity has become a thorn in the
hams were either anxio us to argue AM, especially in the face of increased All in all, I think yo u've got to say sides of many DX'crs whose in terests
about points which had been raised numbers of phone oper ator s, was the that the mode has already gone far are being flouted. I wan t to m ake it
from time to time in the column, or excessively broad space required. It beyond expe riment .status and is a absolutely clear that I do not object
to take issue with what they regard as simply did not permit optimum use of viable and valid part of the ham rad io to phone patching, in and of it self. If
opposition to ARRL ... either from our frequencies. Let 's face it .. . six or scene . .. perhaps one of it s mos t im- sta tions want to accom moda te people
me or from Wayne. [ had a good deal more 5SB QSO's can ta ke place in the port ent parts. So - like other develop- with this type of service, all well and
of troubl e try ing to make these peo ple space required by one AM contact. If merits which have met with opposl- good. Hut why in the world mus t they
unders tand that disagree ments with fo r no other reason, it had to be tion before winning general acccp- insist upon using our prime DX fre
the programs of the League do not replaced. tance - this one will come through qucncics? They can ju st as easnv use
necessarily imply oppositio n . In fact , Many hams deprecate the current also. Any advancemen t, whether or ot her channels without annoying any
they sometim es demonstrat e a greater trend toward FM, alleging that it is not it meets with the approv al of the one. But no! They insist on gett ing
desire to help than to hinder. But we similar to the business band or CB. inertia-bound , will establish itself , for int o th e juicy part of the band
need not examine tha t question, for it This is 110t accurate, and sho ws a tota l that is the na tu re of progress. It is Reminds me of a pig in clover.
hus been hushed over so many times it lack of familiarity with the subject. irresistible. t. .. .. The oth er night I counted six of
has whiskers. Suffice it to say that No one who hasn't listened att enti vely The beginnings of a small brouhaha them, between 14.200 and 14.210 ,
there are hams who feel tha t nobo dy to repeater operation shou ld ex press are fermenting, if indications arc no t and the screaming, FM'ing, cate r
should "make waves," and as far as I this view, for it is jus t plain nonsense. being misinte rpreted . wauling and overrnodutation was hor
am personally concerned, it 's a waste One doesn' t judge football on the When the ARRL direc tors held rendous. It seems . to me that Ire
of breath to try to reason with them. basis of golf , nor express opinions their meet ing in May , primarily to quencics might be found that would

One of the most persistent topics is about food on the basis o f drama, n or take up the ques tion of the FCC be a lot more suitable for this activity,
Wayne's apparent willingness to ease assess portra it painting using criteria proposa ls concern ing redistribution of and tha t everyone would profit there
himself out of activity and tum 73 related to mining or agricult ure. Yet , the phone bands, it had been assumed by, including the very sta tions who
over to a successor. In the May issue, many are judging FM with in a frame that they would have to consider the wish to participate in it.
for the first time, he goes into some of reference which applies to other impact of such changes on the Cana- One brief cautionary word. Stations
detail concern ing this, and I must ty pes of radio communications. Why dian amateurs . After all, (here are VE running patches are responsible for all
confess that it is a big surprise to me. make ju dgments of VHF repeate r op- members of the League who deserve transmissions on their equipment. If a
This presents a golden oppo rtun ity to erations based on HF bands? consideration and representation, and patch is being conducted in a foreign
someone, not merely because of the ThL'! is axioma tic; every time some they have it in the person of Director tongue with which an amateur may be
sound ness of the investment, but be- new develop ment phase occurs, there Noel Eaton. . unfamiliar, it is possible for him to
cause the magazine is in a healthy are grumblings o f discon ten t from There is a specific provision in the incur serious violations. Remember,
condition with respect to li s relative traditionalists. Just as the stableman regulations of ARR L, however, which you must main tain control of the
position among other magazines in the and the blacksmith opposed the ad- states, more or less, that in matt ers transmitt er, and if the party on the
field. lt is preeminent in the VHF-FM vent of the combustion engine auto, relating to frequency allocations for other end is una ware o f the limits
sector, having begun coverage o f this and the ignorant masses feared being the U.S., the Canadian Director' s vote with respect to con tent and language,
importa nt .phase of the hobby long vaccinated against smallpox, so the shall not be counted . Since th is partie- you may run afou l of the regulations,
before any of the others . This is old guard always objec ts to each ular question directly affects the Ca- should he exceed what is permissabfc.
undoubtedly due to the guidance of innovation. As the old farmer is sup- nadians, however , Mr. Eaton is said to Make perfectly sure, before running
K6MVII, who came to 73 with a posed to have observed . . . "Yup! I've have made a stron g pitch for being any patches in ot her languages. that
superlative advantage of long concen- seen many changes throu gh the years permitted to vote. And eviden tly the your party fully understand s his re
tration on FM. . , and I've been agin every one of League Council concurred, because sponsibil ity in avoiding questionab le

Upo n looking over the correspon- 'em" - the vote was indeed cast and counted . phraseo logy, and to steer clear of
deuce section of the last few issues, While most of us disagree with this Now, I am not concerned in the bttilill\::ss mail ers, which are strictly
however, it is apparent that many are grousing, we can cert ainly understand slighte st with the results of the mee t- prohibited.

News Page Thr ee

Listed below ure recent changes and
additions to our comprehensive open
repeater directory which appeared in
April. All our readers are urged to
send in corrections to our directory so
that futu re editions will be accurate .

AJI frequencies listed are in mega
hertz with input frequency/ou tput
frequency.

There is a new repeate r operating in
Columbia SC on 146.28/ 146 .88 out
pu t. Using narrowb and gain ante nnas
for receive and tran smit and a power
output of 35W, they have coverage of
about a 40 mile radius. The temporary
call being used is WA4MPC.

W4 RRW is a new repeater in
Smyrn a GA {near Atlanta) using
146.28/146.88 ou tput.

W4DOC, Atlanta GA, has a tape
recorde r logging the first 15 seconds
of each repeat er key , Users are asked
to give time and location (location to
aid in evaluation of coverage). On
signing off users are requested to let
the repea ter give its ID and unkey
before tr ansmitting you r own call and
you r sign out time. After the last
carrier, the timer waits 4 seconds,
gives a voice ID and drop s out.

WB4PLN, Columbia SC, was incor
rectly listed as WB5PLN. WB4PLN is
located 18 miles SW of Columbia in
Pelion SC. It runs about IOOWinto an
antenna abo ut 165 feet above ground .
Tra nsmit ter and receiver are abou t 6
miles apart.

TIle Council Bluffs IA repeate r list
ed with the temporary call of K0JIU
has been issued a permane nt call:
WA0VVD. Using 146.22/1 46 .82, it
covers Omaha NB as well as Council
Bluffs IA. It is sponsored by the
Council Bluffs Repeater Association.

The Chilliwack (British Columbia)
ARC's wideband repeater , VE7ELK,
has changed from 147.33/ 146.58 ou t
put to 146.46/147.00.

The Colorado Springs repeater was
i n cor rectly l is t e d as u sing
146.34/ 146.94. They actually use
146.16/146.76.

(continu ed on News Page 6)
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There are separat e WARREN ARA HAMF EST

vu~ and CWo AUG. 22 1971
A -+'~ 'I ' To cou nt for .

'ZL sta tion ONLY The Warren ARA will hold their
I a OSO and the 14th hamfest on Sund ay , ~ug. 22 ,

note d in the log _ 197 1 at y ankee ~ak.e . on OhT? Rt: 7.
. : call of the VK or T~ere w:1l be prcmcmg, swrmrrung,
. ~ Il of th e stat ion he prizes, displays, flea .market, and a

) of the VK/ZL playground. For de tails and a map

I b tb send a card to Ham fest , Box 80 9,
v _ _ , __",a nu m er sen y Warren OB 4448'0 .
71 statio n heard ; band ; !

~ - ,- on the same basis as ALABAMA
NORTH ALABAMA HAMFEST

~I SOCIAL

'ZL call area con tacte d andIIo
a different log for eac h band . (b ) \ ,I

mary Sheet to show : call sign, ;1 ' /'

e and address (in hloc k lett ers I ,I I ~::';

NOVICE~"

Logs: (a) Must show in th is order:
date, time in GMT; cali sign of statio n
con tacte d; band ; serial number sent :
c". ',, 1 n u", her received . Underline each~ONTES~ _

WAEDC new YK
The Deutsc her Amate ur Radio Club use

(DA Re) has anno unce d the Worked S U II

All Europe DX Contest Thi s is, of nam
course, one of the big contests. Over please) and det ails of equipment , Zone (9K3/8Z 5) has been dele ted 14230 kHz . He's always glad to lend a
5000 amateu rs participated in this used _ and, for EACH BAND: QSO ILLI NOIS from the DXCC cou ntries list. Only hand.
con test last year , so it cer tainly ran ks poin ts for that band and VK/ZL call SIX MET ER CLUB contacts made befor e Dec. 18, 1969 Even cast coast DXers have a goo d
as one of the major contests, Fo r th is areas work ed on that band. OF CHICAGO HAMFEST will cou nt. However, the island s for m- chance to bag a few Indonesian sta-
reason we incl ude this summary of the " All Band" score will be tot al QSO The SIX MET~R CL!.!B OF ing the Gabal Group (most well lions by check ing into the YB Net on
197 1 ru les. We suggest, however , tha t points multiplied by the sum of CHICAGO , INC., wil ~ ho ld Its 14 th known being Zuquar} in the Red Sea Sund ays, 1340 GMT, on 14257 kllz.
you write to the DARC for comp lete VK/Z L call areas on ali bands while ANNUA L HAMFEST In Fr ankfort IL, have been approved as a new cou ntr y . Incide ntally, YB3AAY (Jess at the
rules an d the WAE countries list. "single band" scores will be that on-Rout e 45, one mile nor th of Route The only station to have operat ed U.S. Embassy) need s Delaware and
Time: C. W. August 7- 8, Phone band' s QSO point s multiplied by 30, on August I , 197 1. from there rec ently is ET3ZU/A. The Montana for his WAS. Similarly ,
September 11- 12, Starts 0000 GMT VK/Z L call areas worked on th at PEN NSYL VANIA islands are claimed by Ethiopia but 9VI 0Y (Indonesia) hangs arou nd
Saturday; Ends 2400 GMT Sund ay . band MT. AIRY CLUB PICNIC the only activity there has been main- 2 1035 kH z CW loo king for Maine and
Bands: 3.5 thru 28 MHz Sign a declaration that all ru les and The Mt. Airy VHF Radio Club , tena nce crews sent to service the South Dakota for his WAS.
Classificatio ns: Single Ope rat or - All regulations were observed. Philadelphi a PA, will hold the annual naviga tional aids on the islands. AC3PT , the only ham in Sikki m
Band; Multi Operat or - Single Trans- Awards: Especially attracti ve coloured picnic and family day on Augu st 8, More and 'mo re strange but legal (not to mention the only mon arch )
mit ter. pictorial cer tificates will be awarde d 197 1 at the Fo rt Washington Sta te prefixes are being heard. Included in has been active on 20 SSB recently.
Rest pertodtsl . The 12 hours rest to each coun try (call area for W/K , Park in Flourtown PA. More inform a- the list are KD4ITU (QSL via W3ZA) , Don't hold your brea th for a QSL,
period for single-Op stat ions may be lA , UA) on the following basis - t ion available from W3F QD , Dick WU3SNA (U.S . Naval Academy , QSL however.
taken in three periods. (I ) Top Scorer using' "ail bands." Huntzinger, at 130 Fairhill Drive, via W3ADO), WM81CH (QSL via Don't waste yo ur time worki ng
QSOs: Only bet ween European and (2) Other cert ifica tes may be awar d- Churchville PA 18966. W8HS), and a who le bun ch of speci al 3VSAL ~ he's a pira te . Also, SR IJ
non-European stations. ed _ to be ""t"r",;",," I." ~n" .-1 :t'n,, " TTTl c"ffiv"c f r " ", on~ OT 0 ~T1 ~ n ...1 h~o I. " " " h ~"; "IT 0 h ~r ,.J t>~" mal.

Exch ange: RST/RS plus serial num- and .activit y.
ber. awards for phon
POints: Each QSO 1 poi nt, exce pt 3 .5 Liste ners' Sectioi
MHz 2 poin ts. Each QTC ~ given or poin ts, a YK or a
received - I point. must be heard ir
Multipliers: For non -Eur opea ns eac h following details
WAE-Coun try . Euro peans check to date ; time in GMT
the ARRL coun tries list + each call ZL station heard; c
area of l A, PY, YE, YO, VK, K/W, is working; RS(1
UA9/~. 80 meter mult. coun t" three, sta tion heard: r e>r,

40 mete r mult , two. the V:-:,_ _
Final score: The final score is th e point s. SCOrl"5 ,~

number of QSO poin ts plus QTC for th e tra nsmitting ,!;"L1Ull " UU Lilt: " .. , ' ~ ~ ,~ " " lVU5" ""1 HV I-' ''~ ,u, a" MUpp <::U CI l<:: 11 l"d l IS. UpVlI "rnvlIlg 111
points mu lt iplied by the total mu lti- summa ry sheet should be similarly set The North Alabam~ Ham fest Assn . early operation are more wistful than Albania, the OIl-gr oup was met, re-
pliers fro m all bands . out. have announced t ~leTr plans f? r a factual. The amateurs in Ov -Farocs po rtedly , by an armed committee ,
QTC _ traffic : Non-Europeans report • ALL LOGS SHOULD BE POSTED hamfest to be held m the cafe.tena of have from time to time given the rock their equipment was impo und ed , an d
their QSOs back to a European sta tion TO REAC H - FED ERA L CONT EST Joh~ C. Calhoun Sta te Technical and a look over but th ey are quick to they were forbidden to ope rate. Per
(max. of 10 to same statio n per band). COMMITTEE _ W.I.A. , Box NlO0 2 Junior College located . no rth of acknowledge th at the problems woul d iod. The planning, the paperwork, the
QTC cont ains: Time / CALL / number G.P.O. , PERTH , W.A. 600 1 ON or Decatur on US 3 l . Wnte to the be for midable and any suc cess would incredible expense, the thousands of
received. BEF ORE 30th JANUARY, 1972. NAHA at Box 9, Decatur AL. be largely dependent on the weathe r pant ing DXers were all for nothing,
Logs: Scnd S.A.S.E . for free log sheets. NEW MEXICO and sea condit ions. even though a license and permission

I i NEW MEXICO HAMV ENTION 1971 in 1955 the Royal Navy lowered had been granted months -befo rehand.
Th e Amateur Radi o Clubs of New some men onto Rockall from a hell- Meanwhile, DL7FT had also plan -

Mexico will spons or the New Mexico copte r to claim the rock in th e na me ned an expedition to ZA-Iand. In the
HAMVENT ION 197 1 on Septe mber of the Queen. At that time a brass face of Albanian ho stilit y to ham
17, 18 and 19, 1971. Convention plaqu e was cem ented to the top of the op erating and th e OH-group's expen
hea dquarters , will be th e Sheraton rock. It is reported th at prior to WW sive failure, DL7FT went to Albania

De adiin e: C.W. September ] 5t h,
Pho ne Octo ber 15th.
Mailing add re s s: WA EDC
- Committee, D - 895 Kaufbe uren ,
Postfac h 292, GERMANY.

,



ures or tu mng up and down the band
looking for a reply - necessitating
long calls, wasted tim e, and spectrum
waste. When sta ble VFOs beca me
technically possible and economically
practical, crys tal con tro l died ou t al
most immediately . It had too many
drawhacks. . VFOs had too many ad
van tages. This general ham trend away
from cryst al control immediat ely fol
lowing WW2 shou ld stan d as a pre tty
solid argum ent in favor of VFO opera
tio n.

with thre e ot her DLs and spent th ree
days stra ighte ning out the license sit
uation . Finally he did get the go ahead
and put ZA2 RPS on th e air for a few
days. OH2BH, OH5SE, DL7FT, and
the rest of bo th groups have just ly
earne d the gratitude and admiration
of DXers for their grea t efforts in
trying to give us a ZA con tact.
Than ks!

Venezuela may no t be par ticu larly
rare, bu t few DXers have rece ived a
QSL like this one from R.A. Carvaja l
(4M2BC). This is his special QSL for
slow scan TV contacts.

KH6EDY on Kure Island (yes, it
does count as a separa te coun try) is
being operated by John, who is con
nected with the Coast Guard Loran
Sta tion there . He has had his shar e of
rig prob lems but should be active
around 7295 kHz and 14280 kHz .

Keep your eyes and ears open for a
West Indies DXpedit ion in Septe mbe r
with W7VRO and W7EKM.

ZC4CB is willing to make schedules,
with anyone - partic ularly 40 and 80
me ter skeds for next winte r. His QTH
is Box 2 16, Pamagusta, Cypru s.

(cont inued on News Page 6)

auo u r uns, II l~ sort of like a Novice
band expansion - more QRM free fre
quencies!

Novices can no w have roundtables LI _

and nets - QSOs involving more th an
two stations. Before , unless everyone
was lucky enough to have rocks for
th e same ' frequ ency, you wou ld have
to ret une your receiver to each fel
low's different frequency. Now, if you
all zerobeat against one station , there
is no receiver re tuning.

Crysta l control for Novices has ac
tually been a throwback to the pre
WW2 era. At tha t time virtually all
hams were cry stal controlled on CWo
Evcry CQ would be followed by min-

Motor Hotel on East Highway 66,
Albu querque, New Mexico . The pro
gram includes Ant enna Session, SSE ,
LASER Communi ca tions , .DX,
QCWA, Traffic, VHF/FM, Ladies'
L un ch eo n & F ashio n Show,
AREC/RACES, MARS, manufactu
lrers ' d isplays , a banquet, speake rs,
many prizes, a flea market/swapfes t.

'alk -in frequencies: 394 0 - 7255
146.94. Con tact N.M. HAMVEN-

TIO N, Box 1438 1, Albuquerque NM
87 111.

ROCHEST"~R HAMVENTION
Here are some shots of a few of the

fellows who subscribed to 73 Maga
zine at the Rochester Hamven tion last
May. If you 're no t care ful at these
conv entions, yo u too might appea r in
73!

VK/ZL/OCEANIA DX CONTEST There is a newsletter being put out
WIA (Wireless Insti tute of Aus- just for Novices and beginne rs. ;\~

tralia) and NZART (New Zealand pro pn ate !y named THE NQVrCE , It IS

Association of Radio Transm it ters ) put ou t by Greg Gi~ n (WB6ZNM) a,nd
invit e all amateurs to participate in appears mont~ly with ~ews of Novice
this year 's VK/ZL!Oceania DX Con. traf fic han dling, Novice ne~s, FCC
test. act ions as related to the Notice, .con
When? PHONE: 24 hou rs from 1000 tests, award s, let.teTs, product reviews ,
GMT Saturday 2nd Octo ber to 1000 and doz ens of simple but han dy con 
GMT Sunday 3rd October. CW: 24 structio n proje cts. It i ~ a big job that
hours from 1000 GMT Saturday 9th Greg is trying to do m PUUln.g out
October to 1000 GMT Sunday 10th THE NOVICE .and .he wou ld. like to
October. get more NOVices Involved Jll bot h
Sco ring: (I) For Oceania St-ations reading and writing for THE NOVICE.
ot her than VK/ ZL' 2 points for each You can get a sample copy to see for
QSO on a specific 'band wit h VK/Z L yourself by send ing a self-ad.dressed
stations ; I poin t for each QSO on a stamped e'!velope (St\SE) with 16¢

l fl . . . postage on i t to Greg Gmn , 1240 23r d
speer IC band with Oceama sta tions S H B h CA 90254
other than VK/ZL. (2 ) Fo r Rest of treet, crmosa eac .
World othe r th an VK/ZL: 2 points for NOVICE VFm
each QSO on a specific ban d wit h QSY anywhere in the Novice band ?
VK/Z L stat ions ; 1 point fo r each QSO Soun d good? Well th e Microcomm
on a sbccific band with Oceania sta- people have gone and no t only de
tions other than VK/ZL. signed , but gotten FCC ap prova l for a
Final Score: is derived by mult iplying Novice VFO !
to tal QSO poin ts by the sum of Not actually a VFO (variable fre- In his petition to m e t' L L , JIm
VK!Z L cal l areas worked: on all bands. quenc y oscillator) in the t ruest sense, Shaddox (W6BVE), president of Mi
Nate: The. same VK or ZL call area the new uni t is act ually a VXO (vari- croco mm, men tione d abo ut a doz en
worked on different bands cou nts as a able crystal oscillator ) emp loyi ng twa. reason s why Novices should be al
separate multip lier. crystals. After a half year of corres- lowed to use VFOs . Among th e less
Serial Numb ers will consist of five or pondence wit h the FCC, Microcomm obvious reaso ns was spec trum con 
six figures, made up of the RS(T) was finally gran ted typed-accep tance servation . At present , if you r rock is
report plus three figures which shoul d by the FCC. This is , a "first " in for 3725 kl-lz and the fellow you 're
com mence with 00 1 and incre ase by amateur radio, although it is a stan- working is on 3730 kHz you are
one for each successive QSO - 00 2, dard prac tice with com mer cial and CB effectively using two channels to com
003 , etc . equip men t. It means, simply , tha t th e rnuntca te . There are two chann els

equipment as designed and manu- being used so that nobody else cou ld
Iacturcd meets th e FCC ru les 'con- use either one "of them without run 
coming freq uency stability - but th at ning int o some QRM from one of you.
mod ificat ion to th e equipment is il- If yo u and the fellow you 're work ing
legal. It would seem tha t this is a could bo th get on the same frequency
compromise of the ham spirit and (by zerobeating with the VFO) - say
ham init iati ve for th e benefit of the 3725 kHz - you have effectively
flexib ility of VFO opera tion . freed one frequency . When you think

News Page Four



THE 1971 ARRL BOARD MEETING
$3000 and would limit that commi t- ' taken on th is mu ch-needed investiga
tee's actio ns . to implementat ion of tion of election pro cedures.
policies establishe d by the Board. It em 26 : Rules 4 and 5 (Cons titu -

With comments by a former ARR L Director , A. David Middelton W7ZC/WSCA The .Executive Committ ee appears tion and By Laws) (concerning affili-
to continu ally usurp the au thority and , ated club s) were changed and they

T he annual meetin g of th.e Board emergency frequencies duri ng major prerogatives .of the Board, but appar- now require at IC \lst. 51% of the voting
was held May 7 and 8 In Hart- disasters, and that such situ atio ns be en tly th e DIrectors approve of such membe rs of a club to be Fu ll or
ford. Attendance to taled thir ty- pub licized over ¥h AW and ARRL procedure, by defeat of this mo tion. Associate Membe rs of ARRL , an d at

seven, including all sixt een directors, OBS. Ite m 55: A mo tion (later with - least 5 1% of the members of a club be
nine vice directors and a mixed bag of Item 35: A motion was made that drawn by its instigator) would have . licensed amat eurs, etc.
HQ and other personnel. The Board FCC should request authority from ha d a stu dy made of the organizat ion Ite m 28 : Th is mot ion grants full
was in session for sixteen hours and Con gress to perm it FCC to establish and operatio n of HQ. mem bersh ip in ARR L to a person
fifty-two minu tes. interfer ence rejec tion requirements Such naivet e ! This direc tor did n ot who has held continuo us and unlapsed

Prior to each such meeting there is and apply them to the manu facture rs know that any investigation of HQ is a membersh ip in ARRL since May 15,
much expectat ion that " th is time of TV and o the r home entertainmen t no -no! . 1934 , as well as those already pre
something will actually be accom- equipm ent. This mo tion was sho t It em 57: St ill trying - Director vious ly covered th rough license and
plished" by these elect ed offi cials at dow n by an amendment referring th e Shim a (See Item 55 ) moved that th e residenc y.
their once-a-year gath ering. matt er to the Genera l Counsel to file General Manager sho uld pre sent to the Item 33; Direc tor Griggs offered a

A sage once said , "H ope springs comme nts on Docket 19183 with Board at the annual meeting a three- motion (lat er tabled ) that a ccrn mit
etern al ...." This t ime was no differ- reference to adop tion of standards , year operating pla n for HQ, ou tlini ng tee study the feasibility of realigning
ent ! The minute s of the 1971 meet ing etc. his fut ure plans for financial , man- ARRL division al boundaries or by
ind icate th at little has changed . The For som e ob scure and long pre- power , publica tion and membersh ip weighting the votin g po wer of direc
Board met, discussed and , for the vailing over-biased reason , the AR RL services and capital expenses. This tors.
most part , took little posit ive actio n Board and HQ always back off on excellent mot ion was referred to a Only three director s oppos ed ta b-
on matters of impo rta nce to ama teur 'anythi ng relating to the elimination of com mittee. ling th is plan to strengthen ARRL
radio . .TVI and similar prob lems ! Those who Item 58 : Aft er ye ars of discussion s, through pro per and equable represcn-

Some decisions were made but a' recal! th e early _50s and th e terrible Article 7 was amended to read , tat ion.
to tal of fifteen measures were " refer- HAM vs TVI fight, may remem ber "S hould the office of Vice Director be Item 53 : A moti on " to take from
red to committee, " a process that can that it to ok drast ic directo rial action vacant , the vacancy shall be filled by the table" th e realignment motion
be and usually is the deat h of a good to force AR RL to publish th e fact s appoint ment by the Presiden t." (It em 33 ) was rejected .
idea, as they are seldom heard from .about the "Dall as Plan, " the weapon .There is no logical explanation why Hem 54 : In the opinion of on e
again . that finally broke the back of the TVI th is was not done years ago ! director (Griggs) there should be an

In the main, the Board was as problem. That was in 195 1. It is now Ite m 71: HQ was directed to pre - annual opinion survey of ARRL mem-
reactionary as ever, and tha t is bad twent y years later, and st ill ARRL is pare a Special Techniques Hand- bers conducted by HQ in QST.
news for th ink ing amate urs who are reluctan t to take a sta nd against th is boo k - featu red section s to include The vote on th is poll was one YES,
always desiro us tha t ARR L will some plague to ham radio. RTTY , ATV, repeaters, Space Comm., an d eleven NO (th ere are sixtee n
time act in a manner benefi cial to the Item 37: An effort mad e to reques t facsimile, etc ., with a target date of directo rs, remember?) . Why does the
amateur bo dy politic as well as for FCC to consider a change in the '7 3. , ARR L hierarchy maint ain this ridicu-
their membe rship still left on the ro lls. practice of examina tion s, to permit If the required manp ower and lous fear of polling its mem bership?

What follows is a summary of mea- applican ts to take the theory test funds are ma~e available, and if this is Item 60 : A mo tion was made to
sures brought up and ho w they fared . before the code test (and other mat- followed throu gh, such a Handbook have ARRL publicize in QST, the
I offer com ments from a backg round ters ) .was referred to a com mittee by migh t be valuable. However, with the
of over fifty years of active hamming an amendment. state of the art changing so rapidly, CQ-magazine sponsored WW DX and
and observatio n of th e AR RL 's mod us Ite m 40: The so-called " Grand - devotees of these phases of ham ming WPX conte sts. This was amen ded to
operandi, including four years as a father clause" and ot her matters per- may better find th eir data in the pages refer th is mat ter to the General Coun
milita nt director and eighteen mon ths raining to th e Ext ra Class license was of ham magazines and up-to-date sel for study. The ARR L has appar
as a member of the HQ sta ff. I have debated and then th e Board moved to han dbooks publi she d by other groups. ently never heard of th e act of recip-
no inside dope and am no t privy to stand pat on their 1969 decision Item 72 ; A motion (later tabled ) rocity!
any Board matters except what I read (items 23 and 54, July 1969 QST would have moved W1AW frequ encies Item 59 : A motion (later def eated)
In the minutes, and with suitable min utes) . See th ose items for the fuJI to points in the General Class seg- was made to provide one -hal f page
"reading between the lines" based on deta ils. men ts. · · space for each o f two directors in each
previous study of such records, and Ite ms 4 1 and 43; The " Eye Bank issue of QST, with rot a tion of the
having " been there" for four of these situat ion" and FCC 192 45 was discus - The Board and Hoard Matters directors to be alphabetica l, by di-
sessions. sed and, in Item 43, it was reque sted Ite ms 14 and 15 : Article 4 (of th e vision, with the autho r ident ified.

--

AARL Board and IIams At Large

Item 50 : The General Counsel was
dire cted to assist, as much as possible,
the Counsel of the Chicago Area
Radio Club Cou ncil, in effort s to
establish the right of licensed hams to
operate their stati ons in Chic ago.

Item 51; A motion was passed that
directs HQ to purchas e the Dave Bell
Association film " THIS IS HAJIf RA
DIO" and to make it available to
schools and clubs.

This is a new (1 5 minute ) film
prod uced by Bell, W6BVN, at . his
own init iative following the highly
successful recept ion given his " HAM's
WIDE WORLD" film .

Item 89: A com mitt ee was direct ed
to make a stu dy to determine the
feasibility of again placin g QST on
sale on newsstan ds.

The availabilit y of QST among the
nu mero us othe r hobby-type maga
zines should publicize ham radio and
AR RL. Many pot ential hams have
been denied QST by HQ pique with
th e newsstand distributo rs.

The ARRL Board and
Publi c Relations

Item 45: A mot ion was made (late r
referred to a committee) to esta blish
an advisory commi tte e on PR to
foster liaison betwee n th e ARR L PR
consultant and the hams .

ARRL 's PR Consu ltant is a ntin
licensed person , but his pu blishe d
work denot es considera ble savvy con
cern ing ham radio . All eff or ts to have
HQ provide wider PR seem futile....

The Board took the usual steps,
comm on to all such meeti ngs, such as
reso lutions, discussions of pension
plans, etc., ad nauseam.

Readers are urged to study the
published minu tes in July QST, to
obt ain all the informati on given out
on thi s meeting.

As to results of these deliberations,
only time will tell.

W7ZC/W5CA.



CARTG RTT Y CONTEST

TR I·STATE PICNIC
SEPT. 19, 1971

The R.l . Swamp Yan kee ARC and
t h e Eas te r n Co nn . ARC have
announced th eir Tri-State Picnic for
Sept . 19 , 197 1 beginn ing a t 9 :3 0 AM.
Mee t ing at Pulaski Park , West
Gloucest er R[ , p la ns ca ll for a tru nk
eq uipme nt sale and picn ic . Talk -in will
be on 50.35 MHz.

WASHINGTON STATE
AWA RD

The Puge t So und Cou ncil o f Ama
teur Rad io Clubs will issu e an o pera
ting ac hievemen t awa rd signe d by
Governo r Daniel J . Evans, fo r co ntac ts
made d uring washingto n State Ama
teur Rad io Week, Sep tember 4 th 10
12 th, 197 1. Out-o f-state amate urs
must wo rk te n Washingto n sta t ions ,
and in-stat e amateurs must work
twen ty other Washington stat ions
duri ng this week . Send list o f sta tions
wor ked , their locatio ns, date o f co n
tacts, yo ur nam e, call and add ress to :
T he Puget So und Co uncil o f Amateur
Radi o Cluhs , 12306 80 th Avenue
East, PuyllJIUP, Washingto n 9837 LAn
SASE wou ld be app reciated .

,

ARRL V K FCC
Items 9:1 through ce: Aft er over

three hours of motions. amendments
and d iscussio n, ARRL's stand on Doc
ke t 19102 emerged with a diff ering
vie w o n voice band ex pansion from
tha t p ro posed by FCC. ARRL's pro
POSll1is -
3775 - 4000 kll z for Extr a Class (25
kHz less than 1()16 2)
3XRO -4000 kHz fo r Advanced Class
(25 kHz less t ha n 191(2)
3825 - 400 0 kllz fo r Co nd ound Gener
al Class (50 kHz more t han 19 1( 2)

ARRL agreed with 19162 on 40 ,
e xcep t that AR RL wants 707 5- 7100
kH,. voice fo r all classes of licenses for
Region II[ possession s on ly .

ARRL disagreed with 19162 o n 20
anti proposes -
14 175 -143 50 kH,. fo r Ex tra Class
(25 kIl z less than 191(2)
14200 - 14350 fo r Advanc ed Class (25
kllz/(',I'.I'lll an [9 1( 2 )
14275-1 4350 k tt z COIllJ . and Gene ra l
Class (25 kHz tess th an 1( 162)

ARRL did no t offer n rebu tta l on
the I S-met er voice expan sion .

ARR L o pposes att of th e FCC
proposed changes on 10 mete rs an d
also op po ses the cu t fro m 25 to 10
kHz for the speci al CW segmen ts.

The for egoing ARRL stand appears
to be a comproimse between the
react io nary an d the realis t ic fact io ns
o n the Hoard . Th e minutes co ntain no
details as to the logic ( ? ) behin d their
sta nd , bu t it adopted afte r a 14 - 1
vo te . Canadian Directo r Eaton vo ted
NO . and Directo r Strieter abs tained.

A rhu barb develo ped when Ea to n's
vo ting WHS challenged. The vo ting of
the Ca nadian , on wha t is obviously a
matter st rict ly in ternal in the U.S.,
was challenged on two oc cas ions, hut
bo th times th e Chair (l're s. Denniston)
after d iscussio n . wit h th e Genera l
Coun sel ruled that the Cana dia n Di
rector could vot e.

Ite m [I : The Ge neral Manager and
Com muntcat ions Manager were dir ec
ted to examine the possib ilitie s o f
streng th ening Haiso n bet ween PCC
field of fices and ARRL to declare

th at FCC recons ider it s in terp re tation
of Secti o n n .3\) o f Rules. and sug
gested modi fications o f Rulc 97 to
guar ant ee contlnua tlon of policies and
in te rpret at io n of the Rules, per ta ining
to message han dlin g and o ther mat
ters.

This " Eye Han k Net" sit uati on
sh ould be the su bject of an in -dep th
stu dy, as it has 110 t been fu lly e x
pla ined in any ham magaz ine . FCC's
19245 may have far-r eac hin g effe cts
on ama teu r radio .

It em 44 : A mo t ion that FCC be
req uested to change classificat io n fo r
Tec hnicians to T ECH I and TECH II
(Experimenter an d Co mmu nicato r, re
spec tivclyj" was ame nded to refe r t h is
to a COlli mitt el.'.

It em 56: A Illation (later ref erred
to a comm it tee ) p ropose d th at FCC
establish an FCC-Cer ti fied Volun teer
Exa mi ner program (fo r persons
resid ing more than 75 miles fro m an
FCC q uarterl y e xamining po in t.

It em RO : A motion requ ested the
Gene ral Co unsel and the Execut ive
Commi tt ee to study the status of the
220 MIIz situatio n and proposals fo r
appro priate act io n. Why the Exe cut ive
Commuree"

It em 84 : A mo tion to req uest FCC
to red uce the code speed fo r Ge neral
and Co nd it ion a l examinat io ns to 10
wpm was referred to a co mm ittee.

Ite m 9 1: A mo tio n (also ref erred to
co mmittee ) called fo r the es tab lishme nt
o f 50 .05 0 to 50. 1 MHz for Tech mcan
and higher class license CW o pera tio n.

AIUU, HQMfair~

Ite m 36: Th e Board dire cted that
the Ge neral Manager ide nt ify in his
q uar terly re po rt the expe nditures of
ARRL funds fo r operatio n of ARRL
QS L serv ices, defe nse of ham fre
quencies, foreign travel. legal services
and the cost of ARR L suppor t to
special prugrarn s suc h as the Talcott
Mountain Science Ce nter , AMSAT ,
etc.

It em 39 : A motion was defeated
that wou ld have res tr icted ex pendi
tures by the Exe cu tive Committ e to

Co nstitu tio n and By Laws) was'
ame nded to provide for two yearly
meet ings of t he Board , one in Ja n uary
lind one in July , to st art in '72 - hoth
meetings to be held in th e vicinit y of
ARR LHQ.

This lo ng-overd ue change to two
mee tings a year was op posed by on e
director, and anot her abs taine d fro m
vo ting on this measure, which, if
fo llowed thro ugh, will result in bett er
co nt rol o f ARRL affairs.

Ite m 20: Fo r the firs t t ime , the
exi ste nce of for m er Directors was
recogn ized when a motio n was passed
to provi de co pies of all Directo r's
lett er s (publishe d at HQ ) if annua lly
reques ted by them.

As a mem ber of th is large bu t
hither to ignored "c lub" 1 am appre
ciative of this gestu re hy the exis t ing
officials .

It em 23 : A stud y (b y a com mitt ee)
will be made of Board meet ing pr o
cedures.

Ite m 8 1: A mo tio n was made 10
revok e au thorization for Directo rs'
expenses to ARRL Na tion al conven
tions. This was amended to refe r it to
a co mm it tee . Such penurity is no tice
able in some Directors!

Ite m 86: A mot io n to hold the
Ja nuary '72 mee ting in Miami (to
co incide wit h the S.E. Div. Co nve n
tion ) was rejec ted.

How co uld any o ne del iberate ly
choose to t ravel to Hart fo rd inste ad of
Mia mi in Januaryl !l! BRR RR !
T he Boa rd and ARRL Mem hersh ip

Item 16: Ra ising the d ues to 57.50
was " moved." but am e nded to be
referred to the first ' '1' 2 mee t ing of the
Board .

Items 22 a nd 32: A mo tion made
to esta blish a "Legal Advisory Com
mittee" was tabled. This was re in
sta ted in Ite m 32. the nam e cha nged
to " Legal Counsel Committee ," and
passed.

Item 24 : A motion was made to
have a co mmi tt ee continue it s study
o f ARRL election procedures.

This "continuan ce" is a stalling
ploy . It preven ts any action being

News Page Five

What bett er purpose could the
pages o r QST serve tha n to have them
uir the views o f the elec ted repre sents- OCT. I (j - l n
tivcs. As 1 was den ied ,I CCCSS to tbe The Canadian Ama teu r Rad io Tele-
page s of QSl when a d irecto r , I am type Group has announce d the 11th
disgusted wit h the rejectio n o f th is RT ']"Y DX "B ritish Co lumb ian Cen
mo tio n. Sur ely d irectors mu st have tcn r ual" Swee psta kes for the weekend
some views o n .'Iom/·II, /lIg Cou ld it be o f Oct . 16 -1 8 . The ru les and sco ring
tha t the y JUSI hate to sign thei r name are too len gthy to incl ude here , bu t
to anything and be co mm itte d to a they ca ll he ob tained for a SASE to
sta nd '! the CARTG a t 8 5 Fifesh ire Rd.,

It em 69 : A motion , passed te n to Willo wdale , Ontar io , Ca nada . The con
six, no w per mits any me mber to test looks like a real good o ne with an
request mailing o f QST via first-cla ss emp hasis o n DX and Canadia n QSOs.
mail - if he is willing to pay the e x ira There is a lo ng list of im pressive
cos t. medallion and plaque awards includ-

Item 70 : A mo t io n (lat er taMe d ) lug specia l awards for QRP, SWL
wo uld have offered newly licensed print er, 10 met er act ivit y , and "Green
Novices membership on a one-year RTT Yer" _ anyo ne who has never
one -time basis fo r $4. pa rt icip at ed in a RTTY contest .

Item 75: T he Board vo ted that the f- _
activities o f the ARRL Foundation
Com mitt ee remain in status q uo un t il
oth erwise direc ted by th e Board .

'l'he delay is inexplica ble . What
activities'!

Item 73 : A mo tion was made that
HQ investigate the availabilit y of ac
tual films and tilpes sho wing ham
par ticipation in disaste r communica
tio n for usc in doc umenting the hams'
public service . Be lieve it o r no t - thi s
harmless Itnle d irect io n was a mended
and referred to a co mmit tee!

T11t~ Board .l lltl VHF

Item 3 1: A com mit tee was d irected
to make a study o f VHF re pea te r
sta ndards, freque ncies and rel ated
item s

Item 74: The ARR L Technical Mer 
it Award fo r 197 0 was made joi n t ly to
WB6NMT, K2CBA and W7CNK fo r
their effo rts resulti ng in th e first 220
MHz EME QSO.

As th e originato r of this award, I
am pleased to sec it go to VHF
mi nded hams o nce again!

Item XO : The status 01' th e currcn I
220- MHz pro posa ls was re ferred to
the Gene ral Cou nsel and the Execu
tive Com mittee for study and appro
priat e actio n. T here 's that ubiquitou s
Exe cutive Committee again!



REPEATER UPDATE It . ' rented a moto rcycle as his place I, ' NEW PROIJUCTS
about 9 miles o u t o f low n. It was

t conttnued from News Page 3) qui te a difficult ride out there . I've (continued from News Page 2)
New repealer activity in West Vir- never driven a cycle over rough roads offer higher reliability than eithe r dry

g i n i a i n c Iu d e s W8 J D 1 0 n and I had to pick my way over chuck alu minum or solid tantalum ty pes.
146 .34 / 146.76 . The y have a co verage ho les a nd large stones. It was a beau tt- Unlike so lid ta ntalum or dry alumi
of about a 50 mile radius o f Wheeling ful dr ive. The green of the rice paddies. num types, Amperex claims their new
WV. Atop a 125 foot water tower in is a green you never sec at home. capacitors can tolerate substantial re
Weirton WV is K8ZPR. They cover Bare-breasted women doing their wash verse voltages continuously , For shor t
a bou t a 65 mile radius using in the srrenms. The road cho ked with durations, they can withstand reverse
146.34/1 46.76. people, cows and buffalo. The .school voltage equal to the rated voltage. Tn

There is a complete revision of our itself is set at the very end of the addition, the special construction re
repeater listing for Philadelphia PA. valley -clarge green hills rise on all suits in high ripp le current capability.
WA3IGS and K3ZTP shou ld be de- sides. There: are 300 boy s there. I With no limit on the ' magnitude of
leted. WAJ OKO - the Philadelphia in- talked with some a~d they seem to discharge curre nt that can now, the
tercity repeater - has been expanded like it very much. After a short wait need for protective series resista nce in
to i n c1u d e 0 p e r a t io n s o n Father Moran arrived accompanied by associated circuits is elimina ted.
14 6 . 2 2 /1 4 6 . 8 2 (s o u t h -eas t ) , 2 o ther Americans and a British chap. Accord ing to Amperex, reliability
I 46 . 28 / 146 .88 (n or t h -west ) , l ie didn' t show any recognition of tes ts of 2647 of .the new capac ito rs
1 4 6 . 16 / 146 . 76 ( ce ntral), a nd your call sign or your lett er but did for a total of over 26 million compo
146.341146.94 (west ). Also in the remember that you'd helped him talk nent hours and 400 million hours of
l'h iladc1phia area is WA3KUR, listed to his bro thers in the past. Since it actual field tests demonstrated failure
inc orrectly as 52.76/5 2.525 and was abou t I PM Nepal time USA was rates lower than 0 .1% per 1000 hours
52.70/ 52.64. They presently operate dosed. But you couldn't believe the of operatio n at amb ien t tempera tures
two repea ters (cross connected) on Europea n contacts he had. Within a of 85Q C and at maximum operating
52.76/52.64 and 448.8/443.8. There space of 20 minutes he worked Rug- voltage. Arnperex reports that there
is also an AM repeater , W3QV, on sia, Japan , Germany , It aly , England , were zero catast rop hic failures in the
29.64/29. 493. Spain , Norway, Sweden, Yugoslavia entire test program.

The repea ter listed in our New and Jerusalem. He carried o n a conver- The elect rolyte used in these capa-
Jersey listing as "Call unknown (Ford sat ion with us while he was making his citors is manganese dio xide. Since
NJ)" has been identified as WA2UWO. con tacts. They all talked too long, there is no loss of electrolyte by
This repeater and the separat e listing telling him about their rigs, etc. He evaporation at high tempe rature s, the
a~ WA2UWO (still in the NJ listing) tried to keep transmission short. capacitive element has good long ter m
arc not open repeaters. This is quite a There were so many waiting. li e start- stability . Because manganese dioxide
repeater with 6 meter, 2 meter, and ed ou t with a Russian and when he has very low temperat ure coefficien ts,
4 50 MHz int erconnections along with finished there was so many calling he the capacitor is highly stable at oper a
the use of CTSS. Those interested couldn't hear anyone . So with a ntis- ting te mpera tu res between _ ROcC and
might write to the NJ FM Asso.c., chevious grin on his face he would +125°C. I

Box 276 , Fords NJ 088 63 concerni ng shout "Everyone up 5KC." That II SU- Series 121 capacitors are encased in
membership and use. ally spread them out enough so he aluminum for mechanical rigidity and

The repeater listed as WAIKEK, co uld pick up someone. Often he just insulated with a transparent sleeve.
Bridgeport cr, is actually WAI KGK tuned away from the gro up. Once he The capacitive element has high hu
in Trumbull cr. It is tape logged and picked up a lone Swede calling CQ. midity tolerance, as shown by the
users are requested to give time at the The AUY was obviously a new ham and 56-day damp heat test (40°C at 90 10
start of their transmission. Also , its quite amazed. Couldn' t figure out qu ite 95% RH) which produced no change
power is 60W out and no t the 400W what Moran's QTlI was. in leakage curren t and a minimal
listed. Antenn a elevations above sea He showed us his two favorite change in capaci tance, loss factor and
level lire 84 5 feet for the receiving cards - one from Ulan Bator , Outer high frequency imepdnnce.
gain ant enna and · n O feet for the Mongolia and onc from Jordan. King Series 121 solid electrolyte alurni
transmitt ing groun dplane. Hussein's card is an unders tatement - num foil capacito rs are nvallable in six

WA2SUR is a super-machine in very simple -clists his eq uipme nt, standard case sizes from 2.2 to 330
Manhattan NY previously fisted as gives his QTII as " ncar Amman." He microfarads and from 6.3 to 40 .0
KITKJ / 2. Transmitt ing antenna is at fills in the back himself, as you do. working volts, They are priced com
no feet, and receiving antenna is at I'm sorry that I can't remember petit ively with solid tan talum typ es.

NEW BEAM LEAD OP AMP
With the rapidly expan ding use o f

custo m hybrid techno logy in all type s
of sub-assemblies for military , med
ical, industrial and comm unications
equipment, IC chips will find expand
ing usage. Motorola claims that in
upplica tlon s where system failure can
not be tolerated , the ext ra reliab ility
of the beam lead system repr esents a
significan t improvement of standard
IC chips.

The beams arc cantilevered gold
struc tures extending from the Chip,
which bond readily to a gold-met al
llzed substrate rep lacing the usual
fragile connecting wires and providing
one of the most reliable in terco nnec
tion sys tems known. The chip is
mo unted in an inverted position with
the beams providing bot h mechanical
mo unting and electrical conne ction .

As an additiona l step toward total
reliability , chip separation is done by
an etching process eliminating possible
fissures caused by mechanical stresses,
involved in other chip separation
methods.

T he new Motorola MCBC I7 09 and
MCll1709F beam lead devices are
electrically identical to the industry
standard MC I709 op amp , but their
unique mechanical structures spell the
difference. Doth of these fu ll military
temperat ure range parts are protected
by a layer of.silicon-nitride passivation
which is impervious to device de"
grading ions,

The MCBC1709 is a beam lead chip
suitable for hybrid circuits while the
MCBI709F is a beam lead chip
housed in a fiat package, providing the
user, no t able to handle IC chips, with
reliability advantages of the beam lead
concept. Motorola Inc, Sem iconduc
tor Products Division, P.O. Box
20 924, Phoenix A Z 85036: I
~~-

NEW BOOKS

l

a dVh fld by my h wye rs t hat

~T!ir:-r.~,~nsOOf~
~~X;0;(8~ , ~
I i ns i s t th~t you prin t ov
3hou1d be bo i l ed in oi l o v

Cillcy Stn~ lI anl ft'lIt

The 34th Annual STAG Hamfest
will be held on September 26, 197 1 at
Stricker's Grove, Compton Road, Mt.
Healthy, Cincinna ti, Ohio . Door prizes
each hour , raffle, flea market , mode l
aircraft flying, and contests. $5 cost
covers everything. Per further details
con tact:

JolI lI H. Bruning W80 SR
630 7 F:iii irhurAt AVf'lille

Cincin nali 0 1115213

Omission
How come you do not have us

listed under " PREAMPS" on page 50
of the July , 197 1 issue of 73
Magazine?

AEROTRON
Stuilrt F .l\-1c),cr
P.O. Box 6,,27

Ralf'igll fil e 27608

Stu , II beats me! We know
perfect ly well that you mak e a great
preamplifi er. Put It down to a sudden
stroke ofi ldkH:y, o~1

! J ~_ _----.L.. _



8 65 fed. Ru n s 4 00 W on
14 6 .19/ 146 .73 . Coverage mclud es
most of Long Island , southwestern
...._- - . •~,l north and central NJ .

A m p er ex Etcct rontc Corporal/oil .
Component Division, Hauppage N Y
11 78 7.

NEW POWEll TIlANSISTOR S

~ 'I'

,
.\ 'I·

I r
y . ... " y . .. . T /, ]( ". I ' ll 1( .\ { 'll 1( '" .A

• r<.L. 1 nus announcc u ii I _

IIUSII Il XI' I';[)JTIO N

Region One 0 1' thc Irish Radio
Transmitt ers' Society will hold a

on to Dnlkey Island , a small
the cas' coast o f the Rc

public of Ireland. The gear will all be
run from gas generators. Operating

tim es will be frc m 1200 GMT 3 1st
July until 1200 GMT 2nd August. CW
and SSB will be used on all bands, 3.5
to 30 MHz. The call, EI(>D1, will he
used. A special QSL card will be sent
in confirrnarion of all contacts. QSL
addre ss is Box 462, Dublin 9, Ireland .

News Page Six
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CAN,\ DIANS. Japanese gear, LOW,
LOW prices. Free cata logue and infor
ma tion. Glenwoo d Tradin g Co., Dept
A, 48 19 Sky line Dr" North Van
couver, D.C.

WEST COAST IIAMS buy their gear
fro m Amrad Supply Inc. Send for
flyer. 102 5 Harrison St., Oakland CA
94607 . 4 5 1-77 55, area code 4 15.

" 19 71 TESTS·ANSWER S" for FCC
Firs t and Second Class License 
plu s - "Sel f-S tudy Abilit y Test ." Pro
ven! $9. 95. Satisfa ct ion guaran teed.
Co mmand , Bo x 263 48-5, San Francis
co 94 126.

For $1 e x tr a we ca n m a intain a r e pl y
bo x fo r you.

We ca n n o t che<k into eac h adve rti ser,
Jj() C.v~.t F.mptor•. .

We WI ll boo th ~ j ~d l\" o f su itability o f
ad • . O"r re <PO!u ,b ll lt y fo r ennIS e x ·
l end. o "ly 10 pr in t !n , a correct ad in a
lat e r i •• ue .

T y pe co p y. Phu ... . and pu nct uale
~~~::~~la" ",Js~u WISh It .<) appear. N o

t' r i<e - $2 pe r 2 ~ words for non_
cummerdKi ad ., $ 10 Der 2" w o r d s for
hu.in~ •• v~ntur~ •. N u d isll la y ad s Or
~..,,\~~c.rr~:;~nn t . In cl u d e yo u r ch e<k

O~ad li n ~ fo r ad. is t h e lo t of t h e
month t wo month , pdor to pub lica
li o n . ~'Ot ex ample : J anuar Y .lot IS th e
deadli ne fo r t h e Mu c h 'ss ue which w ']]
be n,a iled o n .he 10 t h o f F e b ru ar y .

NEW SIGNAI..( INJ<:, eX·7 , unopened
car ton , la test mo del. warranty 
se ll/ trade. Want S/ Line , KWM-2,
Drak e . Don Payne, K4ID, Box 525 .
Sprin gfield . Tenn.. 37 172. Nitcs (6 15)
384-5643. Days (6 15) 31'1 4-5573 ,

CIl"C Y STAG IIAI\WI';HT , The 34t h
Annual STAG lI amfest will be held on

ELIGIBLE VETERANS buil d an d Septe mber 26, 197 1 at St ricke r's
kee p a 25·inch Hea th solid sla te color Grove, Compton Road , Mt. Healthy,
TV as part of a Bell & Ho.'''oell (DeVry ) Cincin nati, Ohio. Door prizes each
hon e stud y course. GI-BllI pays 100% ho ur, raffle, lots of food. Flea market,
of the cou rse and kits cost. Contact mo del aircraft fly ing, an d co ntests.
Bill Welsh (W6DDB), 234 S. Orchard . Iden t ify Mr. Hnmfest -und win prize.
Burbank CA 91 506 55.00 cos t covers every thing. Fo r fur 
WARR EN AR A 11TH HA..\IFEST _ ther de tails, con ta.ct. John Bruning.
sun the friendliest. Sunday , Aug. 22 , \~8 DS .R , 6~07 Fairhurst Avenu e, Cm
new sit e: Yank ee Lake, on Ohio Rt. 7 , cinnati, Ohio 452 13
five miles nor th 1-80. Picnic , swim- ~A V E MONEY UN PARTS AND
ming, playground. Prizes, d isplays, gi, T R A N S M IT T I N G· ]{ECE [V ING
an t free Ilea mark et. For Details & TUBES . FO R E IG N· D OMEST IC.
m ap , send curd ; Ham fest , Box 809, SEN D 25¢ FOR GIANT CATAl.OG.
Warre n, Ohio 44480. RE FUNDED Fm ST ORDER. UNI
2 1\I f>:T1m I>'M I.C.K transisto r xcvr. TED ~AI?~C? CO.MI'AN Y, ~ 6-A FER
Five xtals. mic, ac de, FET pream p. RY Sl REE1 , NEWARK. N.J. 07 105.
Make cash offe r o r trade. WA5AAO, T Ee II MANUALS- · - S6.5 0 each ;
Box 335, La Gr ange TX 789 45. R-274 / FR R. T S-34A/AI' . LM-2 1,
SELL: HEATHKIT OX-nO Xmtr H5 . BC-779B . BC-63lJA, 1'5 ·1HoD/UP,
I I. lOll I' · $55 HG. IO YFO S' S AR R-7, BC-348JNQ, 51'-600 rx,

- ,cvr , . .. . URM-25 D OS.XC!U C'V-59 IA/ URRAll very goo d condx . J Im Keebler, " . ' .
4306 Fanucrcst Flin t Mich . 48506. US.M-26. 5.. Consalvo . 4905 Roan ne

" DrIVe, w ashing ton. DC 2002 1.

2.I\1ET Ell F,\1 IC-20 , solid st ate , mint RARE _ Jan . 196 1 issue of 73; new
condlt, Xtals fo r .34 /.94 . .94 /.94 . conx., see page I , Dec. 1970 issue;
.76/ .76. Almos t new. Firs t check for abo eighth edit ion (1938) ARR L li
S220 takes it . Bob Brunkow, 15 112 cen se man ual; good cc ndx. Best o ffer
S.E. 44t h, Bellevue WA 98 004. fo r each or ~oth . W3WS, 707 Edge,

moo r Road, Wilmington, Delaware
19809.

__ _ _ _ . 1 ,. _

Jo., Horv ath W8QKA
13 94 Urban Dr.

CI'~H"la lll l 0 11

be a pleasure to newcomers , Also a
simple unit, and cheap, migh t en
courage them to try ha m radio . One
"doesn ' t need a mint to have fun, Nor
shou ld one be an enginee r to get
started. I star ted my ham ticke t in
[93 8 with a ty pe 76 super regen
transceiver on six meters , with loop
modulating the ante nna pow er lind a
carbon mic . with II 2 1" vertical, and it
works.

The fun is par tly los t and many
potential hams arc lost becau se it is
power and big cos t units, Small ,
simple tube and transistor sets, one
each mon th, might att rac t the po
tential ham .

(continued f rom News Page 6) some oth er magazine . l 1le March~~.
1970 "cover ,:· N o t .~o~Technica l ~(P"t"''\:lQ_X>o7"T'X> <7'''r'lF'

Manual w'" , CLASSIC . .. com- t Caveat Emptor-~
pare 66, 67, 68, 69 and par t of 70~ .( ~
with your lates t ten or twelve issues.
Wayne, they ' re no t the same. Hell. n ,f.l~~<;.'O.~.

your index list used to he a rio t. '
Hey , this ain ' t cri ticis m. Amateur

Rad io obviou lsy needed a magazine
dealing wit h FM exclusively . I guess
it 's the comi ng thing.

I never d id subscribe to CQ - used
to buy it once in a while to take to
th e john at bus te rmina ls, e tc. [ keep
up my subscrip tion to QST just 10
keep my League membership -alive.
And , after the first fou r issues of lIam
Radio, I never even bothered to lake
them out of their mai ling cove r. I jus t
let th e subscr ip tio n run out .

If 73 is st ill th e same in 18 mo nth s
III llu· ll am Tradi tlou as it is now, I wo n' t renew - no t

Man~ amateurs have writ ten me malice - the re' s just no thing in it (like
obsessed wit h the fact that the YJ. with Ham Radio ) that in te rests me ,
wavelength 1'10 met er vertical is no t a Afte r our talk - some 6 or 7
perfect match to son coax , months ago - I tried to - in fact - I

Some have suggeste d the ant en na did wri te three or fou r ar ticles to
be increased to JA}. - they failed to submi t to you , but I cou ldn' t hon estly
read that if the leng th is increased believe tha t they 'd fit int o you r ne w

Join tile Ranks above 5/8 }.. the majo r radia tion lo be editorial theme. I even tried gett ing
Please ente r my subscript ion to 73 dec reases in po wer. inte rested in FM so t hat I cou ld wri te

for a year. I have let my mem bership Others have suggested all types 01 some th ing funny in and o n it _ no
in the ARRL expire, at least tempo- loading coils and ma tc hin g devices , all luck.
rari ty , in protest to "incen tive Hcens- in t ro d ucin g rea c t an ce t o the II was rather easy to write fo r 73
ing." This is because of my conce rn line - they fail to rea lize they mus t when it was u ' fu n' magazine. I think
fo r its long term effec t on amateur readju st their devices every 20 KC on tha t a hu mo rous piece - espe cially
rad io , and no t sour grape s. 1 have the the BO met er band to keep th eir my weird humor would be to tally out
Extra class. magicul SOn match of place in yo ur ncw conce pt and I

Forrest O. Bur k W4]FQ While many have uctuully "lee- can ' t wri te in and ar ound tha t new
353 Cora l Drive tured" me . and o thers merely "sug- conc ep t I

Calle Canave ral FL 3292 0 gestcd" - N~N~ I have mad e the an- l've kept my ha nd in though. I've
. tenna and t ~J ed II. . , , wri tte n and so ld a couple of goo d

Some Have It Made , ln keeping WIth 73 s p,l'hcy of pieces, but I can ' t seem to come up
I remember reading in 73 a few sll1~p lc , easy~to-o,;onstr ll\; t ar ticles, my with a for mula for the ne w 73. It

issues back where yo u wanted the article d.escnbes ,I workable 80 mete r would be Iih sub mitting sect ions of
Yl}. vert ical that really boun ce s those "Trop ic of Capricorn" to the Ladies'
Smeters. . Home Journ al

Aft er 599, what c1~ IS there" Anyway . tha t's the explanation.
Ro lan" I;: l '\I .ard , J r. K1E PI Now, the qu estion .

7<1 0 1.1~ ) F lagg. Road I've tried to keep ubreusr of meg a
Hunt sville AI. 358 02 zin cs tha t go i n fo r hum or

Eureka art icles - even sent off to a w rite rs
Wpw! I cer tain ly got an S9 response han dbook to give me a list of maga

from my "Ne w Approach to Metal zincs, their ed ito rs and wha t they
Locator" . Most of the writers want to wan ted. Not too much available.
know what can be detec ted - can you Though t perhaps yo u might have an
dif feren tia te be tween lin cans lind idea or tw o float ing aro und in yo ur
gold nugge ts? .. . e tc. head . I know you keep up pre t ty well

There did seem to be a problem on all the periodicals. Just off the to p

activi ty on 220. I see no reason w-hy
the ama teurs can' t share these
channels fo r use in Chann el 13
co unt ry. It would be basically like 2
meters . A lo t of AM boys are on
146.25 whic h is in the FM region , and
to my knowledge they get along fairly
well. I see no reason why this would
no t work on 220. In conclusion , I
would like to say that the future of
ham radio is on us all, and tha t we
must make decisions that will bette r
hum radio for all o f us.

If any one wishes to wri te to me,
ei ther expressing an opinion for or
agains t this, or if you have any sug
gest ions to imp rove this proposal,
please drop me a line and let me
know, I would especially like to hea r
rrcor the repeater people and the
o thers who use 220. I wou ld sincerely
like to hear from all of you. My
address is: 16032- 14 Ave 5. , Seat tle
WA 98148. Remember: only you can
save amateur radio .

:\l ich ael D. Payne W()LVJ



of your head, do yo u know of any
that wo uld be int erest ed in Illy type
o f hu m o r ? A p p re ci a t e any
advice - really !

Robert A. Manning KI YSII
9 15 Washi ngton Rd.

P.O. Box.66
West Rye NH 02891

hams to send in some pho tos of the with the 4.7 microfarad capaci to rs.
XVI. for possible U~ in yo ur mo nthly Many wonder ed whether these capaci
edi tio ns . J am enclosing three photo s ton; were really that large . Perhaps we
of my XYL, Darlene . Hope you can shou ld have indicat ed that they were
use them . Although she is no t a ham, indee d 4 .7 Iol F solid tan t ~ l ums a~d
she is the perfect wife for a ham, hi. therefore were not physically big .
She climbs towers, helps me siring Incidentally , Sprague makes a diverse
antennas, haul equipment. e tc . As yo u line of these capacitors and I tell ,t he
ca n see , she also lets me purchase fine reade rs Ihal ei ther the 50 o r \ 00 vo lt
ham gear, hi. ra tings have proved satisfac to ry. ~e- Though it may irritate the ,Ham

Received my Wo rld Atlas alon g cause we arc dealing with a fairly high RadIO readers among OUT subscribers.
with my Life Membersh ip sub scnp- frequency, I do not recomme nd ot he r I think that you can expect a retllrn
tio n and I think the Atlas is very nice than the solid-sta te type o f capaci tor. to the less re verent day s of 73, Please
as is the ce rtificate. Irvin~ M. Oor tliob W6HD;\1 let me hare .first refusal on yo ur

Hope to see you on the air again . 93 1 Olive wack y stories. . Wayne
<:!Jarletl C. Tholn ll!;!," K4I'HY!I'J IAW Mellio Park CA 940 25 Ro tt en Apples

D..par tmeut of Stale 73 Lives!! I saw a few words from my last
Wa!lhington DC 1052 1 A quick note - for in formation note to you in the latest issue of 73 . I

/lope to see you hoth on the air! purpose s anti to pose a quest ion. real ize th at it was ha~dwritten an~ I
I've finally gotten my ham shack never got above a C 10 pen manship ,

Elect ronic Hellllil sufficie n t ly ur ra ng e d, antennas bu t you really wou ld make my an ces-
I was shoc ked to read the piec e of erected, ctc., so that I am beco ming tors create undergro und waves. First

trash enti t led "Electronic Health" in more and more ac t ive on the bands. ly, I have been enjoy ing FM since 73
the May 1971 issue. At first I hoped it As I meet rnorc and more of the 'o ld turn ed me on to it (I just got my
would be a jo ke, but it wasn 't . The gung' th e inevitable question arises , touchtone pad workin g today); Sec
basic problem with articles like this is " How come we don' t see yo u in 73 no ondly, my last name is Falkof - no t
that there will always be som eone more'!" 'Falhof,' ; and Third ly , lind mos t im
who feels he can do a be t ter job of My appearance at 11 local Allied po rtant , my call is K INUN, not RVR.
medical treatm ent than a physician. Rad io Shac k created an ego inflat ing Inc identally, I was elec ted as president
Th is would he par ticularly t ragic with sti r of giggles and pure belly laughs of the MIddlesex ARC recently .
the alluded to skin cancer since bet te r and, of cou rse, I have been rece iving Also, Wayne, an imp ortant ma tter
than 96% cure of some types can I~ numerous lett ers asking if I am still arose rece nt ly on 40 me ters th a t I
obta ined by such "deliberately old writ ing and, if so. where am I being need to know a set of pro ced ure: I
fashioned " method s as ch emosurgery , published. was handling some t raffic in the fo rm
ant i-cancer d rugs, and laser be ams. Althou gh it's impossible fo r me to o f phone patches from a mar it ime

Skin cance r, like all cancer, is most coh erently ex plain to you why I mobile tha t was limping back to port
likely to be cured If It is trea ted early . haven 't contributed anything to you on one boiler afte r the o ther one
The person who plays with q uack I'll do thc best I can. failed in mid-Atlant ic . The re was less
gadget s while his chances for cure 73 Magazine has undergone a rad- than the usual am oun t of QRM until a
d rop to 0% has bcen MURDERE D ical chan ge in the past year or so. It 's group o f hIgh po wer addicts moved in
j ust as much by the persons suggestin g no longer thc 'di ffere nt' magazine 1.5 kc up. This would have been fine ,
and publ ishing a.n u nsou nd~ un proved _ excep t for the ' letters ' column I e.xcept that the ringleader (exptana
trea tment modalit y , as by himself . haven't found a funny line or a tion below) would no t ackno wledge

At this point in time it is too la te to ca rtoon in 73 for a donkey's age. my self breaking, nor the / mm. When
unprin t tilt! ar ticle. 1 suggest thai you 73 used to be a vibrant, radica l even finally they did recognize us, the
pu blish a warning about the da ngers nutty magazine - a break fro m th e leader said, "We're not acknowledging
Involved and may be even a list of mo noto ny of QST and CQ. As it any breakers unless we ask for them
cance r danger signs, so tha t there stan ds no w, QST deals with League so all of you out there , save you r
won' t be further decreases in the crap, discount CQ 'ca use it 's nowhere, breath." I then explained that [and a
numbe r of U.S. rad io amateu rs. Ham Radio is good on ly if you intend stat ion in Maine were han dling traf fic

Bruen R. Shllfif(lff WR2FEM/l to spen d yo ur ent ire waking hours from a disabl ed ship at sea and was
Coll"gl! of !\fed it;ille · 1971 building useless and semi-useless elec- to ld that they were on tha t freque ncy

UurlinHton VT O,'j401 ri onlc items that yo u can buy for half all night and we could tak e ou r traffic
UniverMlly uf Vermo nt the price at your neighbo rhood Wool- and shove It .

Ma y i s s u e _ E Ie c t r o n i c worths. Being somewhat reasonable, I asked
Health - Jet's have a follow-u p or a 73 is now the FM magazine . The if, instead of QSYing, they could
few more ar ticles of this type. spontanie ty is gone. red uce power. The leader commented

A simp le const ruc tion article like For example, yo ur cover used to be to his friends, "B lowing more front
the 2 meter transisto r oftener would worth wait ing for , i.e . the takeoffs on ends." Needless to say, contact was

News Page Seven

never resumed .
Now I kno w n lo t has been written

abo ut this ty pe of con duct, and like
the weather, no one does any thing
about it. I would like to wri te to the
FCC to enter a complain t abo ut these
five people. I have contacted the
sh ip's o perato r and a request to co n
tact the sh ip's capt ain (who was pre
sent while several patches were run,
several fo r him) and I am present ly
await ing their word and advice. I
wonder what can be done , and what
should be done. I perso nally consider
disabled sh ip's traffi c more o f a pri
ority than signal reports from Mon
tana to Venezuela . I am willing to
submit my log to the FCC as evidence
of tim es and frequencies and call
le tte rs and comments. Your co m
ments, advice. etc. arc welcome.

Looking forward to an answer in
le tt er o r prin t. I don't mind a lit tle
un inte n tio nal QRM, but to delibc r
utely contin ue to in terfere is, well, too
much Iws bee n said.

Erie E. Faikof K INUN
1 1 Prentfec Rd.

Newton I\1A 02 159
Eric, ho w ahout fJa$.~/flg along the

ralls involved so I carl ask [or an
explanation? I am sure that our
readers will be fascinated tv hear the
rattanattuntons fo r ;ammlng distress
traffic.

\

Gene Nell (WA4I pZ) has bepn in a
body cast fo r the past 15 months due
to a severe motorcycle accident.

Gene put his Heathkit 2 kW PEl'
AMP togeth er while lying flat on his
back ! (And it works. too!)

R Oil Watkin s K4ZZ0
Delta Il ml io Club, Inc.

I' .O.lIox 16iH·3
1\1"llllllli s TN :UH 16

NEW MEXICO IIA1\I VENTIQN 197 1
will be presen ted 17 , l g and 19 Sep t.
71 , at Shera ton Motor Hotel , Albu
querque, Technical Sessions, Top
Speakers. Ladies Program, Entertain
ment and Swaptest. Banquet on 18
Sept. For Info and Regist rat ion: NEW
MI3XICO IIAMVENT ION, Inc., Box
1438 1, Albuquerque , New Mex ico
8711 1.

FOR SAt E - Complet e 73 from l st
issue to present, a ll in bind ers, all
min t , to highest bidde r. Sam uels,
WA2NDJ *76-13 25 1st Stree t, Belle
rose, New YOlk 11426.

HOOSIEIl t:l ,t:( :TRONICS Your ham
headquarte rs in the hear t of the Mid
west wher e only the finest amateur
equipment is so ld. Authorized dealers
fo r Drake, Hy-Gain . Regency , Ten
Tee, Galaxy , and Shu re. All equi p
ment new and fully guaranteed. Write
today for our low quo te and try our
personal friendly Hoosier service .
Hoosier Elec tro nics, Dep t. 0 , R.R. 25 .
Box 403, Terre Haut e, Indiana 478 02 .

I NT EGR A T E D CiRCUITS AND
COI\fI'ONI';NTS. Brand new and 100%
gu a ran t ee d . T T L - D I P:
S N7 475 - $ 1.50, SN7490 - $ L7 5,
SN744 1A - $2.50 . Op·AMPS, TO-5:
709 -XO¢ 7 11 -854, 741 -$ 1.40 .
Free specs . I watt - 5% resisto r as
so rnne nt (co lo r -coded ), SO/SI.
500~F-50WVDC elec t ro lyuc s. 5/52 .
I'{)~t age please. Cata log 1O¢. Elec
tro nic Systems, PO uox 206, New
Egypt, NJ 08 533 .

LEEDS &: NORTHRUP K2 poten ti
ometer $40 . Collins an te nna coupler
CU 1189/ '1', 225-400 Me. Includes
SWR & power meter, $ 10. Charlan
tini, uox 222 , Lexington, Mass.
02 173.

EX(:JTING LISTENING ! Police 
F i re - Emergency Catts on you r
broa dcast radio. $ 19.95 up . Also
crystals, receivers, scanne rs, d lial/
band . Saleh Com pany . Woodsboro 5,
Texas 78 393.

TilE NOV ICE newsle tt er, ar ticles
gea red to Novices, DX, traffic, Novice
net activities , cons truction projects,
more . $3, year . (monthly) Sample,
stamp , 1240 21st St. , Hermosa Beach,
Calif. 9025 4.
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EQUATOR
by Venkat VU2KV
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Every tim e I go to London I try to
see G3BXI so that ( can talk with my
goo d friend Dusty W8CQ, who ru ns
the RTTY Journal. Last February I
go t there just when Jim was signing
off with Dusty. I had never dreamt of
the Laccadives befo re and Russ
W8DAW, who was also on the net ,
asked why I did not try to make a
visit. Ralph W8PHZ also came on and
said the same thing. Aft er the Don
Miller story, I did not want to say
any thing ex cept that I would try and
do what ( could .

After I got back to India I sta rted
to mak e discreet inquiries about the
Laccadive Islands, the climatic condi
tions the re, and the prob lems of get
ting permission to operate an amateur
rad io station . Since my job involves
dealing with the government I know
how to go abou t th ings to get a
successful out come ; so I did not put
in an application and get a fa t NO 
that would have been the end of the
story . In every country there are
places which are restri cted fo r people
for one reason or another ; and the
Laccadives happen to be in thi s cat-
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egory where the governmen t is fo rced
to restri ct entry .

While I was t rying to come to grips
with the problem, along came Larry
K2IXP saying that he was going to the
Laccadives. We all knew that at th at
time it would not have been possible
even for Indi ans to enter without
ju stifiable reason - much less Larry .
Larry tried to see everyone at all levels
and tri ed to .use his high-level infl u
ence , which on ly made th ings mo re
difficult for others to get permission.
The officials seemed to be fed up with
being chased .

It was long after Larry had left that
things were ripe enough to pu t in a
formal application for o peration fro m
the Laccadives. I asked Rao VU2RM
and Hegde VU2DI to come along.
Bo th had been to the Andarnans
befo re. Th ey both agreed to take care
of their own person al traveling ex
penses, and I undert ook to take care
of all the rest . We tho ught that if
people sent us a few extra IRCs we
could reasonably hope to recover
some of the expenses. Having sorted
the composition of the team, the
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question was to get sufficient reliab le
equipme nt. Having op erated a multi
multi station fro m VU2 1RA during
the CQ contest , I decid ed that we
should opera te in this fashion to take
advantage of band openings and also
to make more contacts. To do this we
needed a lot of equipme nt. I had the
He a t h kit HX20 transmitter, th e
FUOOO ampli fier, the CoIlins 5 IJ4
receiver, and a TA3 3JR. I got hold of
a Swan 500 from VU2DGM and
quick ly built up a separate vfo for
split-frequency opera tion . I borrowed
an FTDX 100 from VU2REG. He did
not want to be QRT so we had to get
him an FLDX 400 from VU2IRA.
Jinny wanted to keep her daily skeds
with K60E so we fixed up a spare
HW32 fro m VU2BEC for her. I also
borrowed a I4A VQ fro m VU2REG/
BEO. VU2 0 MR had a tape dipole and
that, with the Heathkit DX40 and
SX9 6, formed the fourth stati on.

While we were doin g all this no one
knew abo ut the DXpedi tion. I was
quite regular on the ban d and every 
one was asking about th e other expe
dit ion which was supposed to go
there. Because of the preliminary
spadework , the permission came
throu gh quickly. Th ere was a hitch
about the red tape involved in get ting
the entry permits, but fortunate ly the
administra to r of the Islands who was
visiting New Delhi straightened every
thing out. We were content wit h th e
inadequat e publicit y we'd had thus
far, as we did no t want to be th e cause
of idle rumors. We managed to get in
pri n t on the Geoff Watts DX BuIletin
befo re the posta l strike gro unded him
and th e Gu s Bro wning's DX newssheet
before we got to th e island. I was also
lucky to have QSOs with the DX
editors of several clubs during the
week before we left , an d th is also
helped to spread the news. The spe cial
permission to use the VU5 prefix
came very late, so man y people were
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in th e dark ab out the ca ll sign we
would be using till they heard us on
th e air.

Once every thing was clear I had to
arrange for proper packing of all th e
gear. I had to plan the packing to
insure that each case contained a
complete sta tion , and loss or dam age
to one wo uld still kee p us on the air.
Packing also meant figuring out the
food and probable medical require
ment s for 20 days, etc. We were aware
that nothing was available on th e
island except fish and coconuts . I also
had to take some steel po les for masts
because there was nothing suitable on
the island. Radha, my wife, also de
cided to com e along just for the fun
of it and to insure that in -trying to
work DX we did not forget to eat. She
came prepared with a lot of painting
equipment to keep herse lf busy with
th e local scenery .

Laccadives is a really DX location
for us in New Delhi. It is abou t 2000
miles away to the south in th e Ara
bian Sea off the west coast of India .
Th ere are 20 islands in the " Lac
ca di ve, Amindivi, and Minicoy"
group , of which only 10 are inhabited .
They are all primitive fisherfolk living
in these islands who depend on fish
and coconuts for their livelih ood. Th e
island we wen t to is Kavaratti, the
admi nist ra tive headq uarters for th e
group.

We had to play safe in planning to
make sure th at there was no last
minut e slip . The entire baggage
weighed over a half ton, so we had to
travel by rail. Because of the long
distan ces involved , we aIlow ed a spare
day at each point to avoid missing
connec tions. We left New Delhi for
the l 300-mile rail jou rne y to Mad ras
(42 hours). At Madras, Rao joined us.
After being entertained by th e local

. hams, we left the next day for the
port of Cochin, 500 mile s southwest
of Madras. We got to Cochin two days
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Sand beach on lagoon side, rocks on
eastern side. Approximate location
of VU5KV shown 1:

~ Ship sto ps here

~ f/..,...

I
I

\
\ QRocks here

'. tl
I if

" CJ" ; ' ,c9, ,
- - ...~ X

An chor Point
KAVARA TT I ISLAND

Lagoon
entrance

ship as close to the lagoon entrance as
possible under the conditions. The
ship hove to on the leeward side of
the island , for th ere was a mod erate
breeze blowing from 330 degrees.

We disembarked into a small power
ed boat on the leeward side of the big
ship. Though the waves did not appear
large from the deck of th e ship, this
was tricky and had to be do ne quick
ly, as bo th the ship and the boat were
continuously being tossed around.
One moment the boat was close to the
ship and the next moment it was
several feet away. Aft er we had man
aged to jump into the small boat ,
things 'became tougher as the boat was
being really tossed hard against the
side of the ship and the ladd er was
being squashed flat.

Having become unsafe , the ladder
was retracted and the rest of the
passengers had to come dow n a rop e
ladder dropped over the ship's side.
We were lucky that we did not have to
do that. We did not parti cularly fan cy
going down a rope ladd er with the sea
1000 fathoms deep when we could
no t be sure of the boat being at the

later and were assured that the ship
would leave the next afte rnoon . We
were told to get our heavy baggage
booked early to avoid delay. It turned
out that VU2TH's father worked for
the shipp ing company and that made
sure of VIP treatment for the baggage.
The extra time we had in Cochin
allowed us to pick up fresh vegetables
which we would not get in the island.•

The shipping service must be highly
uneconomical for the company to
operate on a reasonable fare struc ture.
To minimize losses they avoid all
unnecessary expenses like berthing at
the jetty , and instead lay up in mid
channel. The passengers and cargo
have to go by small boats to mid-chan
nel and get on th e ship th ere. The
captain's l 3-year-old son who had
come to see his father off was at th e
winch controls, and for a moment we
thought that the ant enna package was
going to be at the bottom of the
shipping channel at Cochin for some
underwater DXer. But luck was with
us and the boy brought th e package
through.

Due to radar trouble we set ou t
from Cochin late in the evening and
reached Kavarat ti island at midday
instead of daybreak as planned.

Operati on disembark was the tri ck
iest maneuver and can be best de
scribed with the help of the sketch of
the island and the lagoon . The island
has a coral reef forming a lagoon on
the western side and the en trance to
the lagoon is on th e northern end . The
ship cannot app roac h the eastern side
of the island because of the steep shelf
with large rock outcroppings. The
only place where the sea is not too
deep for anchoring is near the sou th
tip where it is 200 fathoms deep.
Otherwise the sea is abo ut 1000 fath
oms within approachable dista nce. Be
cause there was a lot of cargo to
unload, the cap tain decided to get the
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bottom when we reached there ! Also
we were lucky that the sea was not
really rough as in the monsoon season,
when they handle passengers like car
go and lower the m into the boat in a
rop e sling with the ship 's winch!

The journ ey to the lagoon entrance,
which was against the breeze , was a
slow process as the boat at best of
times could not do bett er than 4
knot s. It was not a pleasant journey
and we could not take any pictures as
every wave sent a huge splash into the
boat and we were all comp lete ly
drenched in the process. The roughest
part was the ap proach to the lagoon
entrance. Th e waves had a complex
pattern here and the small boat was
really tossed in all directions.

Th e green color of the lagoo n was
in sharp contrast to the deep ultra
marine blue of the deep sea beyond,
and this mad e a beautiful picture.
Navigating through the lagoon was
slow as it is very shallow and one
could wade through part s o f it. Aft er
about two hours in the small boat we
had our feet firmly on the ho t sand.

The island was full of sand all over ,
and coconut trees provided the only
vegetat ion. It was very cool in the
shade but the sand was a furnace. At
high tide, the island is 3 miles long, '%
mile wide at the widest point and only
about 50 ft at the narrowest point.

We recovered from the journey
afte r we had filled ourselves with
coconut milk . Then we set ou t on the
island's public tra nsport which con
sists of a tractor with a trailer for the
passengers and their baggage. The only
ot her vehicle there is the administra
tor's jee p. Aft er lunch , we surveyed
the scene for possible antenna loca
tions. The place that was allocate d to
us was too densely overgrown with
coconut trees and had the local tele
graph wire less stat ion next door work
ing near 7 MHz; so we decided to go
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to the open space near the police
station where they had already cleared
some of th e trees for their antennas.

The baggage took time to get un
loaded and didn 't arrive until evening.
It was getting dark and we had to act
quickly to get on the air the same day.
The FTDX 100 was taken ou t first ,
and the l4AVQ was fixed on a short
piece of pipe driven into the sand .

With so little man-made noise the
band was alive with plenty of signals.
We mad e the first con tact with
VU2BEO at 6 :52 p.m., one hour and
22 minutes behind schedu le. Then we
went off to 141 95 kHz and the who le
band above 14250 was calling us
with in ten minutes.

VU2KV Silting, VU2DI standing,
white shirt. VU2RM. standing. col
ored shirt.

We let Rao get familiar with the
contro ls and operate th e rig while we
unpacked the gear and set every thing
up. Because o f th e good packing,
no thing was even scratched and we
were able to get the linear into opera
tion by about 8 p.m.

It was surprising how much DX we
managed to work with SOW dc inpu t
into the 14AVQ. We could on ly work
one rig th at night as only one anten na
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was available, but we used the tim e to
set up and check all th e rigs. Hegde
unforunat ely got grounded with tum
my trouble and he was marche d off to
bed afte r the doctor had given him
medicine.

Only after th e band showed signs of
packing up the next morning were we
able to switch off for a while and get
the an tennas organi zed. The 14AVQ
was repositioned on top of a 20 ft
tower and th e TA33 was put up. The
Mosley vertical was tied up on a
flagpo le. We had to wait ti ll we cou ld
locate a local villager to come to get
the tape dipole across two 50ft
coconut trees. With the antennas up
we were able to opera te two bands at
the same time and during the day we
were on 15 and 10 meters. As 10
me ters went dow n we wou ld change
to 20. We had two rigs on the air
practicall y all the t ime and three when
Hegde was feeling better. Meals had to
be staggered to keep the sta tion going .

QRM was tough at all times and the
pileups were unprecedented. From the
first day onwards, the en tire band
from 14250 to 143 00 was just one
wide band of noise . We were later
for ced to spread the boys across the
entire band from 14200 up. Most o f
the time we never worke d anyone on
the last worked frequency, and this
helped to keep th e pileup spread ou t.
The boy s seem to have found ou t how
we were changing our listening fre
quencies, and after the first couple of
days the boys were still congregating
at some pet spots. So we changed our
tactics and kept the boys guessing
where we were listening. I guess this
gave a chance to the good op erat ors
who did not necessarily have high
powered rigs but knew what goo d
operating practice was. We are our
selves surprised how we managed to
work three or four sta tions a minute
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at peak conditions when QRM was
also at the peak.

After excellent conditions for five
days the next two days had very poor
con d i tions. On man y occasions,
though we were putting a good signal
into the west coast of the states, there
were no t taker s and we had to get
some boys from bed to give us con
tact s!

Operating from the island had its
peculiar problems. Th e power station
had a 36 kW diesel generat or. There
are no streets in the sand but the
paths have lights, and th is load is
abo ut 40 kW. Th e line voltage was bad
and the regulation hopeless. We were
prepared for thi s contingency and had
taken a 15 kVA line voltage adjuste r.
Even with thi s th e maximum th at we
were able to boost the line voltage at
night was to 2 10 which would go
down to 185 on a whist le. We thought
of bucking the line volt age to 110 so
that we could use the autotransformer
to bring it back to 220 but this mean t
swit ching off the mains to change over
from day to night , so we decided
against it.

At night we had the rigs QRP or
work staggered so as not to drop the
voltage too low.

We were to ld th at th e ship would
be sailing fo r the mainland on January
27th via Amini island. We had no
choice but to leave, as th e da te of the
next voyage was ind efinite and un
cert ain . They forc ed us to get the
heavy baggage loaded on the ship on
the aft ernoon of the 26th as the tide
was otherwise unfavorable. The low
tide the next morning would no t
permit the heavy boa t to get out of
the lagoon and th ey did not want us
to ho ld up the ship while we got our
delicate cargo loaded .

We had a great time at the island. We
were not too happy at th e prospect of
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getting the rigs away a day in advance ,
so we repacked all the stu ff and
retained the FTDX-IOO and the
14AVQ which we cou ld carry in the
suitcase with us and th e clo thes were
sent off to the ship . With only one rig
availab le on the 26 th we had free tim e
on hand and gave a talk to th e local
high school on amateur radio . Th at
brought a lot of QRM in the shack
that evening.

So we finally bad e goo dbye to
Kavaratti islan d after having been
there for 185 hours from the 19th to
the 27 th of January and having made
6327 con tacts. The sea was very calm
and boarding the ship easy. We sailed
for Amini island 35 miles northwest
of Kavaratti and the ship was an
cho red outside there for the who le
day . We had plans to go asho re and
take the FTDX-IOO and the 14AVQ
and get on the air, but changed our
minds at the last mo ment. Although
generally known as the Laccadives,
Amini is part of the Am ind ivi group
and we did not want to mar the
successsful expedition by operating
from there, which cou ld have been
qu estioned. Only Rao ventured to go
to the island and came back satisfied
after having tasted th e local coconuts!

Th e return journey fro m Cochin
back home was uneventful as we had
become very experienced in traveling
with luggage in ton lots. Things were
even more smooth sailing with the
help of VU2MO who helped with
trai n reservations and in insuring VIP
treatment for the luggage.

The real part of the DXpedition
sta rted when I got back . Little did it
occur to me that while it may be
possible to make three or four con
tact s per minute, it is certainly not
possible to fill out QSL cards at that
rate! When we dropped into the of
fice, [ had to get a large sack to cart
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the mail home. I was on vacation for
another week, and that gave me time
to catch up with the printers and
mak e sure we had the cards here early
and be in a posi tion to tackle the pile
soon .

I had a desire to finish the QSL
business soo n, and if possible within
one month of the ex pedition. So I sat
at the dining table till 2 a .m. every
day and got the QSLs all .answered .
We had to make other arrangemen ts
for eating, but I was able to get all the
cards replied within the target date.
Having answered all th e cards, I can sit
back and take it easy answering the
25 - 30 cards that are still coming in
daily. I only check the cards against
the logs and fill them ou t and there 
after it has been taken care of by the
XYL and the two girls aged 8 and 12.
Th ey know what the pos tage rat es are ,
where th e addresses are, and all the
different commemorat ive stamps that
are available and. how to get them. I
am sure they will be goo d QSL man
agers.

Everything went fine with the
DXpedition and we were most happy
that no thing went wrong. Murphy did
not sho w up at ' all and thi s surprised
us a great deal. We realized we were
wrong when the film came back from
the processors as a blank piece with
no th ing on it . Closer examination
revealed that the came ra shutter was
stuck shu t and all the films were not
exposed . Th e only record of the island
that survived are in the pictures Hegde
took and the 8 mm color film and this
will ex plain the reaso n for the few
pict ures here. We have no way of
reproducing the beau tifu l landscape
from the XYL's paintings. At least
on e lesson has been learned: Checking
the rigs is not ad equ ate - every thing
has to be checked before a DXpedi
tion!

.VU2 K V -
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Bob Dean,
Alden Elec tronic & Im pu lse
R ecord ing Eq uipment Co., Inc.

Facsimile
for the Radio Amateur
Part 1

M any people have been looking into
the field of facsi mile communica

tions only to find t hat while it is potential
ly useful for the radio amateur, there isn't
enough literature availab le dealing with the
bas ics. How ever, wit h the data contained
herein , the amateur will have the funda
ment als with which to explore and conduct
facsimile experim ent s. For insta nce, you
migh t be interest ed in dir ect commu nica
tions with another ham utilizing facsimile.
This met hod of tran smission may be used
for practically any type of copy, printed ,
wri tt en, drawn or photograph ed . Of cours e
while fax will never replace RTIY or voice
t ransmission for tra ffic handling, the ad
vantages are obvious. For exa mple , remem
ber the last time yo u tried to exp lain a
co mplex circ uit change over the air? Imag
ine how easy it would have been if yo u
both had the same schematic. Certainly th e
U.S. Weather Bur eau and Wirephoto ser
vices are convinced of it s value . Both of
these services make cont inuous use of the
facsimile devices for transmit ting weather
maps and new s photos by landline and
radio . Sinc e the amount of equipmen t
required to monitor facsimile rad io circuits
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is minimal, it's fairly easy and inexpensive
for ha ms to begin experimenting in this
area .

Aft er his fir st experience with facsimile,
the experiment er" may be interested in
copying APT pictur es. These are cloud
cover images rec eived directly from or
biting weather sat ellites. These cloud -cover
pho tos are used as a for ecasting aid. They
enable t he met eorologist s to keep a close
watch on un inhabi ted areas for early detec
tion of pote ntia lly dangerous storms.

Hams current ly experimenting wit h
slow-scan TV might be interested in know
ing that the U. S. Weather Bureau is
successfully using ALDE N facsimile re
corde rs as t he rea do ut for insta nta neous
radar weather data . A TV camera operating
at 8 scans per seco nd continuously scans a
weather radar scope. When connected to an
ALD E N remote radar facsimile rec or der,
highly d etailed copy of the radar PPI
pre sen tation is produced . Thus, wit h cer
tain adaptat ions , the ham that's already
experime nt ing with SSTV migh t find the
facsimile recorder ideal for use as his
readout.

Other uses for the facsimile recorder are
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quite varied. For instance, the recording
technique is often used as the graphic
display for a sonar. A similar device has
been attached to a spectrum analyzer and
used to provide a graphic re cord of its
output; while still another was used to
copy the output of a scanning electron
microscope. So you see, even while facsim
ile's primary use lies in the field of com
munications it may successfully be adapted
to display data from many other sources as
well.

Facsimile Operation

Items for transmission are all two
dimensional because the facsimile trans
mitter is a fixed-focus device with a limited
depth of field. There are two widely used
methods of sampling the image density of
the copy. In one method, the copy is
clamped onto a drum facing outwards. The
drum revolves at a precisely' controlled
speed. Light is focused onto the copy in
such a manner that the reflected light will
be captured by a lens system and passed
through an aperture into the photocell. As
the drum makes a complete revolution, the
photocell samples the intensity of the
reflected light for a narrow segment of the
copy. As the drum rotates, it also moves
longitudinally. In this manner, the image
density is sampled one line at a time with
the scan beginning on one side of the copy
and proceeding completely across it. The

second line begins directly beneath the
first. The output of the photocell is used to
modulate a carrier (usually 2.4 kHz). This
may be placed directly on a landline or
used as the input of a frequency-shift keyer
for transmission using standard sideband
equipment.

In the second method copy is fed into
the paper feed transport situated above the
light table. Reflected light is projected
through a lens system forming an image on
the straight aperture. An optical glass drum
rotates with a transparent helical line
scribed in its opaque surface. The inter
section of this helical line and the straight
aperture forms a flying-spot aperture to
scan the image line by line. The light
which passes through the aperture is foc
used onto a photomultiplier which con
verts \the light into an analog electrical
signal. The output of the photomultiplier,
as in the first unit, is used to modulate a
carrier for use on landlines or for use in
driving a frequency shift keyer. There are
distinct advantages to the second method,
such as being able to vary the definition by
changing the number of lines scanned per
inch of copy. Also, by use of several
turret-mounted lenses, optical enlarge
ments of copy can be' accomplished. Final
ly , nearly any thickness copy may be
transmitted ranging from onion skin
through cardboard. This is' not possible on
most drum-type transmitters as the copy

~
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wouldn't be in focus.
Included in the fax syst em blo ck dia

gram (Fig. 1) is a frequency standard.
Normally this will be either a tuning fork
or an extremely stable crystal oscillator.
The facsimile systems in use throughout
th e world contain internal standards in
both the transmitters and recorders, and all
are ultimately referen ced to the primary
standards. By use of these internal stan
dard s the necessity of transmitting a
synchronizing pulse along with the video
data is eliminat ed.

One of the major benefits of using all
internal standards is that if th e signal
should be lost for a time due to fade or
excessive noise, only the portion of the
image scanned during that period is af
fected. Hence, a recognizable image may
oft en be obtained by way of fa csimile
when even CW has a hard time coming
through. In fact, during severe fade and
poo r pro pagat ion condit ions, fax has been
used to pass traffic when no other means
would work.

As far as the remainder of the blo ck
diagra m in Fig. I is con cern ed , the primary
fun ct ion is to generate a highly stable 60
Hz output of suff icient amplitude to drive
the syn chronous motor whi ch precisely
cont rol s the rotation of the optical drum.
The photomultiplier output is used to
modulate the carrier normally 1.8 or 2.4
kHz . Th e modulated video output or the
output of the control tone modulator is
then selected and switched to the trans
mission link.

Tw o of the wave forms accompanying
Fig. I depict the out put of the photomu l
tiplier and the modulated video . From
point A to point B represents one scan line
of typical copy. You may note the irr egu-

Iaritles numbered 1-3, which are shown
primarily to explain the effects you will
note on recorded copy. For instance, num
ber I shows up as a distinct lack of
ba ckground noise from the photo
multiplier. This is du e to an excess of light
at that point on the scan, usually cau sed by
a pinhole in the opaque coating in the
optics; it is referred to as an "opening. " It
will show up by eliminating small signal
elements of regular copy that oc cur at that
point on the scan.

Number 2 is just the opposite . Here we
have a repetitious pulse above the _back
ground noise of the photomultiplier. The
cause is normally due to dust on the line of
th e drum or the aperture plate . In this
manner , light is partially blocked off at
that point in every scan; hence , a straight
vertical line will appear in the recorded
cop y. This is called a "closure."

Number 3 is referred to as the "optical
off-time." Here a superwhite pulse is trans
mitted due to the intentional coin cidence
of the line on both ends of the drum with
the aperture line . Again , this admits an
excess of light and in this case negates
signal elements , that occur during this
portion of the scan.,

Basic Transmission

Prior to the transmission of an image it
is ne cessary to start the recorder at the
reception point and center the image.
Depending on the service copied , the se
quence of transmission of various control
signals will vary. 'At pres ent , facsimile
traffi c utilizes a specific sequence of events
before and afte r image transmission.

Weather maps and amateur facsimile
transmissions will usually follow the se-"
quence which is depicted in Table I.

Table I. S equ ence of Tories, ALDEN Facsimile Recorder

5 sec 5 sec 22- 25 sec 1 sec duration of image 5 sec

240 rpm start phasing record image stop tone
tone tone
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Ins EASY '1'0 r
BURNMONEY~

If you're selling to amateurs yo u are
besieged on all sid es for your ads ... the
fo ur ham magazines . . . special interest
bulletins for FM, VHF, RTTY, traffic,
etc .. . . co nvention pr ogram s . .. hamfest
programs .. . the list goes on and on ... a
much longer list than your ad budget.

So wha t do you do? Perh aps you decid e
to put your eggs in one basket and just
advertise in the largest magazine and let it
go at that . Or perhap s yo u figure that
you'lI do be tter to advertise in the two
largest magazines and not spend the tim e
and trouble trying to get t he last dollar of
sales out of your ads. If you look at the
magazine s you notice that some advert isers
ru n ads in all four magazines and ignore
problems su ch as overlap of readership,
grossly exaggerated circ ulation claims, and
unfortunately large numbers of non-bu yin g
readers.

Th e pr ospect of running co mparison ads
in all the magaz ines just to try and find out
which really does sell the best is
frighteni ng . . . and expensive. And then
yo u have to get someone to sit down an d
count up the dollar volum e of sales that
the vari ous ads brought in and equate that
to the cost of the ads. No wonder so many
advertise rs just give up and t hrow the dice
to decide their ad placem ent.

Ca n n y managers realize that the

AD RAT ES FOR 7 3 MAGAZI NE

1-5 times 6-11 times 12 times
1 Full Page $495 $455 $395
112 page 270 250 220
1/4 page 135 125 110
1/8 page 70 65 55
1/16 page (1" ) 35 32 28

research as to sales effect iveness of the
various magazine s has alre ady been don e
for them an d by a co mpletely non-biased
group . . . the mail order advertisers. This
group sells dir ectly to the cust omer and
thus knows exacrly wh at dollar sales they
get from each and every ad placed. They
don't waste a lot of mo ney in magazines
t hat do n't pro duce . If yo u sit down and
count t he num ber of mail order advertisers
in comp eti ng magazines in any field you
will ha ve an excellent indicat ion of the
effectiveness of the magazines. You will also
know how to split yo ur ad budget to get
the best sales per dollar spent in
advert ising.

How are the mail order ads split am ong
the four amateur radio magazines? You can
coun t for yo urself bu t yo u will fin d that
th ey are usuall y as t hey were in a recent
issue . ..

73 . . 70 mail order advertisers
QST . 49 mail order advertisers
HR . 3 1 mail o rder advert isers
CQ . . 28 mail order adver tisers

Now which of the four magazines do
yo u suppose is doing th e best job of selling
th e h a m m arket ?

Call Aline, at 603-924-3873 and discov
er how 73 can put a fire und er y our promo
tion without burning the old ad do llar .



FREQUENCY
852 Hz

675 Hz

450 Hz
300 Hz

60 Hz

Table II Functions [or Fax Tones

FUNCTION
Selects 240 rpm drum speed in automatic recorders when transmitted prior to the
start tone.
Selects 48 Ipi paper feed rate, starts recorder - recorder will run at 120 rpm
unless preceded by 852 Hz in which case operating speed will be 240 rpm at 48
Ipi.
Stops recorder.
Selects 961pi paper feed rate, starts recorder. Recorder will run at 120 rpm unless
preceded bv 852 Hz in which case operating speed will be 240 rpm at 96 lui.
Record tone. Enables paper feed and printing mechanism In some recorders.

During the starting sequence, if the first
tone transmitted is 852 Hz, the trans
mission will be made at a speed of 240
rpm. This is primarily in use on landline
circuits. The start tone normally trans
mitted is 300 Hz. This tone will start most
of the recorders which are designed to
function automatically. Where receipt of a
certain tone selects the paper feed rate, the
300 Hz tone corresponds to 96 lpi , Where
the recorder is also capable of automatic
drum speed selection, 300 Hz (not pre
ceded by 852 Hz) will initiate recording at
120 rpm. If the start tone should be 675 Hz,
this will select 48 lpi resolution at 120 rpm
(unless preceded by 852 Hz). Table II is
provided as a reference for tone functions.

The next occurrence is the phasing
signal (also referred to as the framing bar
and/or sync pulse). This is used to center
the recording, by insuring the drums of the
transmitter and recorder start the scan line
at the same instant. The phasing signal is
normally solid carrier for 95% of a scan
line and a complete collapse for a 5%
segment. (The "optical off-time" should be
in coincidence with the 5% collapse of
carrier.) The duration of the phasing signal
is usually 25 seconds.

After the phasing, a l-sec burst of 60 Hz
modulation is transmitted to start certain
recorders which have already been framed .
This is used in recorders such as the
AN/UXH-2. Finally, the video signal (or
image data) is transmitted. Normally, a
weather map of average size requires about
10 minutes to be completely scanned.
After the image is transmitted a stop tone
of 450 Hz modulation is sent to shut down
the recorder.
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Wirephoto Transmissions

Since this service is more or less confi
dential in nature, the radio broadcast fre
quencies and transmission times are prob
ably not divulged except to those paying
for the service and the FCC. However, it is
possible that a ham will eventually locate a
working Wirephoto channel. The system of
transmission is similar to weather facsimile
but I do not believe it is intended to
operate completely automatically. The
transmission sequence is as follows:

At the beginning of each picture; there
are a series of black-to-white transitions
varying in number from 3 to about 15. The
last white transition which may be pre
ceded by a code line, usually has a duration
of approximately 40 sec and is immedi
ately followed by approximately 1 minute
of phasing signals. The picture follows
immediately . All of the Wirephotos I've
copied have been at a speed of 60 rpm;
thus, no control tones to change the
operating speed would be necessary.

Satellite Transmissions

There are several weather satellites cur
rently in operation and while their trans
missions differ slightly, the APT image is a
constant. Each frame requires a total of
208 sec to transmit. This figure includes 3
sec of 300 Hz modulation, 5 sec of framing
signal and 200 sec (800 scan lines) of image
data. (Since most APT recorders start and
run upon receipt of the 2.4 kHz carrier the
300 Hz serves only to initiate the framing
sequence.)

Radio Sources

Signals are applied to the user in vaJ;10US
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EX PER I MENT I NG IN FA CSIM ILE?
The leadin~ manufacturer or 18 " facsi m ile w ea ther

chart recurd ers is in the process o f eonn>rtin g an e"isti ng
network fo r fullv autom"t,"d weatht" r eh~t t tr ansmis sio n.
This "on\"ersion will makt" a \""i lahlt> a n um be r of u sed 18"
weather map recorders id eally su il e d for u se b y anyone
in t e r es t ed in e " perim e n ting w it h fac simil e .

T h ey indude t h e H"'ordin~ h ead , all n e, ,,' , sa r y e1ee 
tronics induding automat ic s ta rt. phase and sto p cir cu its
Operatin!: at speeds of (iO, 90 u r 120 r p m (depe ndin !: o n
m o del), t hesc' H','orders. with su itabh' re ce i\"e r and FSK
eon"..rter . cOIn be u sed to moni tor r ad io w ea t h e r cha rt
broadcast. fr o m st"tion, lo ea t .' d around the world or
m o d i fi"d to ac"er'l press w ir<> pho' o tr ansmis ,io ns o r
modified to r e" e i'-e t ransmissions fr o m o rbi ti n!,: wea ther
satelli t es.

These l'""ordets "n- a"aila b le sl r ic t),,: on a fir st- c·ome .
first -se rved ba,.ls . Call Ot write:

;>'11'. Ri " ha td J. Bo in · . Surplus !':qu ip m e nt Sa l" s

ALDE N EL ECTRON IC & I MPU LSE
RECORDI NG EQ U IPMEN T CO ., INC.
Wash ington St ., West boro, Mass. 0 158 1

6 17 -36 6 -88 5 1

as an elec t ronics ex perime nte r . In any
event, t h ere is a wid e var iety of sur plus
recorde rs available fro m milita ry as well as
commer cia l sources. While so me modifica 
t io ns and re pairs may be necessa ry you 'd
come o ut ah ea d in t he lo ng run .

Nex t to copy wea t her ma ps a nd Wire
ph o tos you mus t have som e sor t of general
coverage receiver , which is sta ble , reaso n
ably sens itive and selective and has the
cap ab ilit y fo r co py ing sideba nd . Th e nex t
part of t his art icle will cover that subject in
depth . •

BEFORE YOU TRADE - TRY US'
Bank Amer icard - Maste r Cha rge

Tenn y Fre ck W4WL - Sand y Jack son Mgr.
Harvey Nations W4VQV

C" lo r T V ery' l ,,1 (3 5 79. !i·n,K H z ) wi r~ lpa d , $ 1 .60 4 fo r 5. 0 0
1 00 K H z f r~qu~n ey sl and ard " r "sl al ( H e 13 1U l 1 .5 0
10 0 0 KH z ft~qll~n <"y .sl an d a r d (H C GIUI 4 5 0
Any CH cry'h l. Inll.' . o r r~r . 2: 5 0

(e x"~ Pl .•y ntll"' tze, ("C }"S tab)
A n y am a t" u , b and nysla l ill F T -2 4 3 ho lders 1.50 4 fo r 5 .00

(~ x " e p t 110-1 60 m~l~ts )

11 0 mclpr ...r " , la ls in F T- 2 ·13 h o lders 2 . ,,0

I -

f"
SPECIALS

I

,.,----""-'N~EED CRYSTALS?

~ A N j ~ A N

FRECK RADIO SUPPLY
38 Bilt more Ave. , As he ville , N .C. 28801

(704) 254-955 1

Serving the amateurs for 43 years
Large Stock o f Used Eq u ip me nt . F RE E list
upon requ est. We st ock Co llins - Dra ke 
Galaxy. Ke n w oo d - S ign a! One-Swan
- Te m po _ Hy-Ga in - Newtronics - Several
Ot he rs.

We h ave in stock over six million crystals
which include ty pes C R l AfAR , FT 24 3,
FT141 , MC7, Il C6 jU . Il C 13 j U, et c.
Send 10 ¢ fo r our f9 71 cata log wit h
oscillator circu its , listi ng thousan ds o f fre
quencies in stock fo r im med iate de liver y .
(Add 10¢ pe r crystal to abo ve prices for
shipment 1st class ma il : 15¢ eac h fo r air
mail. )iUl ORDER DIRECT

WIt h check o r money o rder to

... Spect al Qua nt ity Pr ice s
to J o bbers and Deale rs

24008 Cfntal Dr.. Ft. M)'efl, r re. 53901

ways . Th e U. S. Weat he r Bureau , U. S.
Navy an d Wirepho to services o pera te ex 
tensive landl inc networks aro un d t he co un
t ry . Ho wever , th e Weat h er Bur ea u and
Navy also t ra nsmit wea ther da ta for use by
t he ships a t sea uti liz ing HF sideband
tech niq ues. an d over the las t few yea rs
they have been exper imenting wi th a sa t
ellite in su n synchro nous orbit ( known as
th e ATS - A pplied Technol ogy Sa telli te)
for re lay ing . (T he ATS o perates at 13 5.6
lVIHz .) Bo th weather ma ps and Wircph otos
are tran smitted over HF signal paths. The
bu lk of the signal s hea rd will be F SK.
Nat ur all y , this red uces the problems wit h
noise and fading . An 80 0 Hz shift is
genera lly utili zed a nd the no rmal fr e
q uen cy limi ts are 150 0 Hz which usu ally
corres po nds to black an d 23 0 0 Hz wh ich is
normally tra nsm itted for wh ite. GIJ y
shad es should prod lice signals wh ic h vary
linearl y from 15 to 2300 Hz with re sp ect
to the density of t he co py .

T uning a re ceiver for fa csimile is nearly
the same as RTTY . In t h is case , however , if
th e bfo hap pe ns to be reversed and th e
correct inpu t limits ar e ob tai ned you will
get an image which is a negative of the
or iginal inst ead of a lot of garble.

T he sa tell ites, on t he o the r hand , t rans
mit over a line-of-sight VHf pa th using 10
kl Iz d eviat io n F I..,,1. In this case we have a
very lo w-no ise pa th due to the use of FM
cq uip ment . T hus, the signals fro m th e
satelli tes a rc st rict ly :2 4 00 Hz mo d u lat ion.

To receive these pictures in yo ur sha ck ,
yo u need so me type of fax recorder. Yo u
co uld fab ricate yo ur o wn , bu t I advise
agai nst it unl ess yo u arc a ma chin ist as well
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The fastest grow ing pasti me in Ame rica
duri ng the past severa l years has been

camp ing. Families, lit erally by the millions,
have been drawn out of th eir co mfortable
hom es into the not-so-wild ou tdoors.

It sta nds to reason th at severa l thousand
of these cam pers are also hams. It is also
well known that many persons believe th at
hobbies, like certain ingestib le liq uids, are
better when mixed . But mixing ham radio
and camping ha s no t been the easiest thing
in the wo rld.

Certain problems have mad e hammin g
whil e camping less than simple. In t he days
when mo st camping was do ne in tents and
most hamming was done with rack and
pan el rigs of monstrou s proportions, the
t wo just didn't mix . Bu t things are differ
en t now in both hobbies. More and more
campers are consigning their tents to the
attic or basement. They are ventu ring fo rth
in to th e boso m of Nature in campers,
trailers, motor homes, and th e like . At th e
same time ham gear has become smaller
and more genuinely porta ble. The sta te of
th e art in bo th fields now brings hamming
and camping much closer to gether. Most of
th e current crop of recreational vehicl es
lend th emselves to the inclusion of radio
gear abo ut as well as th e average fix ed
sta tion. A rig like any of the myriad of
tran sceivers on today's market can be
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Joseph E. Taylor KSPA C
6 Evergreen Court
Little Rock AR 7220 7

} YOU CAN
it: TAKE IT
t!

..~ WITH

YOUI
included wit ho ut having to leave somet hing
else home.

Certain ot her problems bes ides space
remain to be worked out, but most of
them will likewise yield to so me degree of
det ermination, with very little sacrif ice
either in room or operating eff iciency.

The first and -mo st obvious handicap to
be dealt wit h is an adequate source of
power. This was a serious matter when
ten ts were the order of the day . About the
only answer then was the alrea dy over·
worked elec trical system of the auto it self.
Thi s sys tem can hand le the added load of
ham equipment while the rig is in motion
bu t it is not ma de to be used in semifixed
mod e. But this is not mu ch of a problem
any more. Alm ost every type of recreat ion
vehicle ( IV) in common use today is wire d
for ac. All tha t is necessa ry now is to pu ll
up to th e camp ing site (a fte r paying the
usually very nominal fee) and attach your
extension cord to th e provi ded outlet.
Very few places will even charge above the
minimum when yo u sho w them that yo ur
equipment is not heavy-current gear.

Most of the camping gro unds in Am er
ica today, both public and privately
owned, have installed ac outlets which have
reasonably st able sources of power. Very
few IV'S have breakers or fusestats smaller
th an 15A, so y ou are in business!
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E&E guides hams through
radio's mysteries.
Highly popular Editors and Engineers books
from Sams give amateurs everything they need
to know about rad io operation and technology.
They 're authoritative, clear and easy to follow.
You 'll want them for your library.

73 DIPOLE AND LONG-WIRE ANTENNAS
By Edward M. Noll, W3FQJ
Detaile d cons t ruct ion data fo r 73 otuerent ty pes 01 wire
anten nas. Appe ndi ces desc ribe constr uc t io n of noise
bridges, li ne tuners, da l a on measuring res onant t re
que nc y, ve locHy factor, and SWA. No. 24005--$4.50

,

EDITORS AND ENGINEERS

Please inc lude sa les tax whe -e app l icable

o Send FREE 1971 Sams Book Cata log

HAM AND CB ANTENNA DIMENSiON CHARTS
By Edward M. Noll , W3FQJ
Tabu lates di mension dat a in feet and Inches fo r a ll pcp u
lar antenna config urat io ns Wi th them, an anten na can
be d imensioned for a speci fic f requency range ecc c ro
ing to l icense cla ss and mode of oper at ion. No . 24023

-$1.95 Ord er from your electronic parts
di stributor or send cou pon below.

AMATEUR TESTS AND MEASUREMENTS
By Lou is M, Oezellel, W5REZ
Shows how to accompl ish virtua lly all performance tests
on am ateur tra nsmi tt ers, receivers and ant ennas . and
how to make required ad justme nts. No . 24007-$5.50

RADIO AMATEUR'S
F-M REPEATER HANDBOOK
By Ken W. Sessions, Jr., K6MVH
The de fin itive wo rk on amateur I-m repeate rs. Includes :
Preparing and obtai ning sites fo r re peal ers: How to build
a repeal er : Repe ate r applicati ons : an t-m repeate r di 
rectory. No. 24008-$6.95

73 VERTICAL, BEAM ,
AND TRIANGLE ANTENNAS
By Edward M. Noll, W3FQJ
Design and co nst ruction of 73 diff erent antennas used
by amateu rs, each buill and at r-t estec by the author.
Also constructi on 01 no ise bridges and tr ansmissi on-li ne
tuners , measurement met hods . No . 24021- $4.95

ELECTRONICS FOR THE AMATEUR
By Louis M. Dezettel, WSREZ
Co vers rad io-wave propagat ion as it appl ies 10 amate ur
ba nd t reque ncies, recept ion and t ransmiss ion pert ain ing
to ham eq uipment, and the spe cial field of antennas and
ho w to feed them. Gives you everyth ing needed to pass
the theo ry sect ions of the FCC exams. No. 24022-$7.95

r ,~- -:1
73081 II Howard W. Sams & Co ., Inc., Dept.

I 4300 W. 62nd St., Ind ianap oli s, tnc . 46268 I
I Sen d me the followi ng boo ks. Nos. I
I enc l I
I I
I I
I Name I
I ~~~;e~R~ N T I
I Cit y State Zip IL ~

AMATEUR RADIO INCENTIVE
LICENSING STUDY GUIDE
By Robert M. Brown, K2ZSQ
and Tom Kneitel , K2AES
Inv aluable aid for the amateur license applicant Clear,
l ull y deta il ed , complete . No. 24004-$3.25

SEMICONDUCTOR AMATEUR PROJECTS
By Louis M, Dezettel , WSREZ
Fo r the ham who st ill takes pride in using his hands and
head , here are pro je cts l or 16 usef ul , money -savi ng ac
cessor ie s, us ing easy-to-build semiconductor ci rcuitry
Unit s are l o r measuri ng eq ui pment , adding po we r and
convenience, conve rters, etc . No. 24 025-$4.95

SOLlD·STATE QRP PROJECTS
By Edward M. Noll, W3FQJ
By build ing ORP equ ipment you learn soli d-state tec h
nology, sin ce th ese rigs inc lude t ransist ors and / o r
integrated ci rcu its The low-cost un its described have
po wer ratings fr om less tha n 100 mi lliwalls up to about
20 watt s. Both cw and phone ri gs are Inclu ded . No. 24024
-$4.25

Famous E&E RADIO HANDBOOK-18th Edition
By William I. Orr , W6SAI
The co mpl et e ly updated elec tro nics in dustry standard for
engineers, techni cians and advan ced am ateu rs, Shows
how to design and bui ld all types of radiocommunica
li ons equipment. In cl udes ssb design and equipment,
RTTY ci rc uit s, latest semiconductor clrcults, le's, spe 
cial circu it ry No . 24020-$13,50

$INGLE SIDEBAND: THEORY & PRACTICE
By Harry D. Hooton, W6TYH
A basic tex t, covering origi n of ssb . deri vat ion of signals,
sideband se lec ti o n, ssb generato rs, c arrier -supp ress io n
techniques, carri er ge nerato rs, spee ch amp lif iers and
lilte rs, bal anced mi xer s and co nve rters, low-p owe r ssb
t ransmitters, line ar r-t po wer ampli fiers, muc h mo re.
388 cse., ha rd cov e r. No . 24014-$6.95



Fig. 1. Sketch o f ant enna.

of time the author has worked out a
system whi ch seems to achieve all th at
might be asked of such an antenna system.
It has been refined during a number of
excursions in several parts of the country.

The ant en na its elf is a 140 ft wire cut in
th e not unfamiliar mod e of the time-hon
ored Windom. This type was chos en for a
variety of reasons. First it is multiband,
operating quit e satisfacto rily on 75 /80, 40,
20, 10 met ers. Second , th e antenna is low
in cost and easy to construct and takes no
special tuning.t-Third, it is lightweight and
can be sup porte d without difficulty by any
light support . When fed with 300Q line
and through a simple toroidal balun such
an antenna will give low swr on all the
above-mentioned bands; and best of all , it
represents no compro mise on any band. It
will compare quite favorably with most
fixed station radiators. The details of the
antenna are given in Fig. 1.

The only requirement for the erection
of a simple wire antenna is a support at
each end. Trees are almost universally
available in campgrounds. They can easily
be used when onl y a modicum of cho ice is
used in site selection and a simple pac ket
of equipment is stored with the other
camping gear.

Basically the process is simplicity itself.
No more than 20 minutes shou ld be
required to get the wire up and y ou need
never get off t he ground!

The procedure is as follo ws:
1. Secure a small bow of the recurv ed

type. This is available virtually anywhere.

4 : 1 toroidal balun

90 It

30antwin lead

75U coax to xcvrl..--_----l>

50 ft

A somewhat more difficult problem to
overcome is the matter of an adequate
antenna system. All sorts of syste ms have
been used by enterprising hams but mo st
of th em have dra wbac ks which militate
against their use. Some are simple enough
to get up but leave a good deal to be
desired performance-wise. Others work
well but unless you plan to be in one place
for several days, it simply is not worth
while to erect them. The crowded camp
ground presents something of a limitation,
too.

But again this pro blem can be overcome
wit h a system th at is both easy to erect and
of rea sonable effi cien cy : Over some period
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Th e one we use is four feet long and was
purchased at a local discount store for less
than $5.

2. Select a long arr ow and cut a thin
notch all around the arrow about five
inches from th e hackle end.

3. Attach a monofilament line from a
fishing rig (th e spinning ty pe works well)
to the notch .

4. Notch the arrow in the bow, position
th e rod so that the lin e will pay off freely,
release th e catch on th e reel, aim above th e
limb you want the line to go over , and
shoot. Practice may not be ne cessary, but
it isn 't likely to hurt .)

5. Allow th e arrow to go over the
selected limb and to fall to the ground
below. Som e discretion must be used here,
ob viously, in a crowded are a, but we have
never found thi s to present an y major
problem.

6. Retrieve the arrow and detach th e
line.

7 . Tie a nylon line to the monofilament
line. Tie it very carefully with a secure
knot.

8. Reel in the line and allow it to b e
drawn over the limb. Bring it all the way
back to y ou .

9. That 's all! Ju st attach the ant enna
insulator to th e lin e and hoist up one end.
Repe at the pro cess at th e other end and
you can be on the air with a satisfacto ry
antenna in less time th an it has ta ken you
to read this article.

One last word of caution may be in
ord er. You may have found that your
recreation vehicle is rou gh riding. Most of
them are. If so, either carry your rig in your
car or wrap it securely with some sort of
shock absorbing material if y ou choose to
carry it in your trailer.

Such a syst em will allo w y ou to get
yo ur rig installed and on th e air almost
anywhere, and th e best part is th at you will
be putting out a respectable signal. So th e
ne xt time the famil y wants to go camping
and the "sweepsta kes" is coming up , in
stead of a contest of will, try a little
mixing. You may open up a whole new
world of ente rta inment for yourself by
hamming while camping.

. . .K5PAC-
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That 's th e word. Th e rates for mailing
magazines is scheduled to double during th e
next year. Does this m ean subscription rat es
will double? Well, not quite. But they will have
to go up, obviously.

When you consider that a 5d hot dog today
costs 45 d a $3.00 sub scription for $6 .00 is a
worthy deal . Even at $7.00 or $8.00 this is
beating inflation.

It would seem prudent to take advantage of
the inertia built into subscription departm en ts
by subscribing at the present low rates instead
of waiting for the inevitable increase that must
and will come.

PRESENT SUBSCRIPTION RATES:
1 year $ 6.00 (add $1 overseas)
2 years $11.00
3 years $15.00

POSSIBLE NEW SUB RATES:
1 year $10.00
2 years $19.00
3 years $27.00

Why take a chance? These rates may
change without notice.

Name Ca ll 1

Add ress 1

City State __ Zip .1

_ New subscrtptioru.L jt enew at or extension
_ $ 6 1 yea r _ $11 two years
__$1 5 t hree years _ +$1 foreign
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Diary Of ADXpedition
(For Those Who Can ' t Afford A DXpedition)

Matt Oreskovic WA2JLF ex· KD2UMP

1425 A bbott Road

Lacka wanna N Y 14218

I so 't it a shame that the world has lost
its sense of hu mor. Even hobbies have

to becom e ava ricio us pu rsu its. And isn 't it
a shame that life passes yo u by so quickly
that you never get a cha nce to do a lo t of
things that you always wanted to do . I
know guys who dream of opera ting their
rigs fro m exotic places, basking in th e
sun, tossing down cool rum drinks, o r
che cking into a net each day for a
pro lon ged cha t with frien ds on the air
waves until th e "Big Net Control" in the
sky 73 's th em fo r the last go-round. Me,
I'm still chasing OX from a cold basem ent
before and after work, fightin g it out
with th e big boys feeding stacke d beams
up a wavelength, usually getting clo b
bered . I'll end up in Pooped Payton Place
with th e best of 'em ten ding my travel
trailer and maki ng TV I for the other
trailer park tenants while running traffic
north to th e kids QTH. SO before my
SB I02, SB640, SB200 get th e fina l tag
that says «f rom the esta te of the late
WA2JLF" I' d like to be an exoti c sta tion ,
sought af ter , piled on, cu rsed and given
undeserving comp lime ntary signa l reports.
I have so me budd ies that harbor the same
dreams. " We'll probably never get t o
Market Reef o r Swan Island. " was our
cry , until we got our heads toget her fo r a
poor-mart 's DXped iti on . So this is th e
true story of a handfu l of o rdinary guys
who ha d a dream come true for tw en ty
four ho urs .

It all starte d the faU of 1970 when a
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DXpedi tion to Swan Islan d occ up ied the
Dxers' ti me. I though t , what the heck ,
why not have a DXped it ion o f my own? I
discussed it bri efly with Zero (WB2ZMO)
and Fr ank (W2RSJ) . The next morn ing
dr iving in to to wn . I ta lked it over on 2m
FM with Jo e (K 2DSO) , an ora l surgeon.

I kn ew o f a location wit h an exotic
soundi ng na me and carry ing wit h it the
required difficult ies of getting permission
to use the plac e, plus the possibility of
getting a call sign that would be dist inc
tive. Th e locati on was Squaw Island ,
locat ed 4 2 degrees fifty-five minutes 48 .5
seconds north latitude, 78 degrees 54
minutes 14.5 sec onds west longitude ; it
lies wholly in , American waters between
the Unit ed Sta tes and Cana da. The waters
west of th e island are not navigable
except fo r small po werful craft. Joe
(K2DSO) and 1 had KJ2UNK in min d as
a call sign, but th e Buffalo FCC office
suggeste d th at the call sign would co nfuse
peo ple because of its use on J ohnson
Island. KD2UMP was chose n, and we are
swo rn to secrecy as to th e originator of
the call.

All planning fo r the DXpedition was
taking place on 2m FM, and most listen
ers thought it was some sort of gag. The
Western New York 2m F,M bunch is not
adverse to pranks such as sending ARRL
Official Observer cards to inn ocent souls
for "excessive monitoring." I might add
the cards were obso lete , as was the call of
th e " Officia l Observer. " The counter -
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Joe Margarone (K2DSO) (1.) receiving procla
mation from Mayor Frank A . Sedita . This was a
milestone in the legi timizing of KD2UMP.

attack for the phony cards was planning
an imaginary microwave project using
helical po larity from left to right - or was
it right to left . Bags of opened and used
food were to be found on the doorstep of
WB2QDA 's QTH weekly while he was ou t
on st rike. A Canadian user o f our repea t
er , VE3ADO, offered to show me ho w to
pu t an ac plug on a piece of lam p cord. I
might add t hat he will be the subject of
" massive reta liation " when he returns
fro m VK laud .

The DXpedi tion was no t a gag, and
the deeper we became invo lved in the
project, the more believers joined the
ranks. At a meeting o f BARRA (Buffa lo
Amateur Radio Repeater Assocation) Joe
(K2DSO) ask ed for support for the DX
pedition. The respo nse was unanimous, as
was th e response of th e South Towns
Amat eur Radio Societ y of which I was
pre sident .' I think -the fact that we fo rgot
to ask for money .helped railro ad the
" su pport reso luti on" - in both clubs. We
still had to get a call assigned and a bona
fide reason for - the D'X pedition. The re
quest was drafted and redraft ed until it
sta ted the specifics o f the . desired call,
and when the last and final dra ft was
read y for typing we crossed our fingers
and hoped t hat we could get a specia l call

. for Squaw Island .

AUGUST 1971

Nearly a mont h went by and we
passed th e deadline for any big amate ur
magazine pu blicity . The call KD2UMP
was finally granted for a tw enty-four hour
period of time for April I , 197 1, 0000 to
2400 GMT. The real work was ju st
beginning.

I did no t know a soul who had been
to Squaw Island. and frankly did n't know
any legal way of getting to the island to
do so me necessary scouting. We went
ahea d wit h plans anyway. It was imme
diat ely evident that several backups for
every it em nec essary wou ld have to be
consider ed . At th e app ointed ho ur we
could fall· back on seco ndary choices for
ante nnas an d rigs, not to ment ion opera
tors, workers and living accommo datio ns.
We now en tered the "promise" stage of
planning, a tim e during which so uls of
goo d intent tend to promise more t han
they are capable of delivering. As an
examp le, we were promised - I migh t ad d
un solicit ed - a telegraph pole in excess of
forty feet , set in th e ground, electric
pow er, and a travel trailer. I don 't rem em
ber if the "promisee" offered to furnish
food an d dr ink for bo th day s or not.
Hollo w promises t end to waste a lot of
ti me because you have to go thr ough the
ritual of calling th e pro misee until he
finally comes to his senses and begs off
from the promise .

We would need a tow er to suppor t a
beam ; a ladder that can extend to twenty
five or thirty feet with an eight foot
mast would do nicely , and I had such a
lad der. We purchased so me good nylon
line for guying the ladd er , an d the tower
was in the bag. Our South Towns ARC
had a beam th at was left drooped over a
roof afte r our County Fair episode . A
cold winter afte rnoon liberated the beam
and we head ed to th e clubhouse at a
former Nike base to get a 22 amp
gen erat or to power the enca mp ment
planne d for Squaw Island.

Problems began to compound ; th e
genera to r had a stuck valve an d a broken
needle valve . Winter claimed a' toll on one
of the bea m traps. My trailer - needed
some unexpecte d repa ir, ano ther trailer
had to be taken fro m wint er storage, a
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KD2UMP

SQUAW ISLANp
DX-PEDITlON

QSL card for DXpedi tion. Bo tt om row; L ee
(WB2QDA ), Te d (WA2H K S) , Bob rWA 2V V F).
S tanding: Frank (W2RSJ), Matt (WA2JLF) ,
Zero (WB2ZMO), Joe (K2DSO).

third could be had if we could repair a
fault y furna ce. During this ph ase, three of
us - W2R SJ , Frank, and WB2ZMo. - were
the onl y o nes doing the physical wor k
co nnect ed with repairs and getting -the
figs we planned to take alo ng readied .
K2DSO was hop ping around getting the
pap erwork taken care of.

Squaw Island has mu ch trivial hi s
to ry attached to it. For example , it was
the staging point for an invasion of
Canada by a group of Irishmen aro und
the turn of the cen tury. The group were
members o f th e Fenian Society ; th ey
crossed over into Canada and occupied a
town near th e easte rn shore for a period
of several hours until a con tingen t of
Can adian Provin cials routed the party o f
tw elve or so and confiscated the ir ro w
bo at s. During the era o f prohibitio n of
th e sale of alcoholic be vera ges in the U.S .,
smugglers us ed Squaw Island for a hav en.
Co tt ages and bo at houses dotted the
weste rn shore . After re peal o f prohibition ,
th e cottages were ta ken over by squatters
who just recen tly were fo rceabl y evicte d
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by the authorities. So ~ during the night
at least , th e island is uninhabited save for
wild dogs, wild ca ts, and rats.

Up to th e pr esent time the island has
not had a moment of glory _ It usually
gets a big guffaw from those wh o kno w
abo u t it. It suffers froJ!l gigan tic indig
nity . No one cares about Squaw Island. It
is the Or phan of the Antilles, not in the
least help ed by the fact that Squaw Island
(connect ed to Bird Island by a breakwater
and land fill road) is the sit e of the
Buffalo garbage incinerator and sewage
treatment plant. There it is, for those of
yo u who suspected, for those of you who
knew , and finally those of you. who
looked into th e Atlan tic or Pacifi c waters
for the Island of Squaw.

On March 3 1, 1971, a small band of
hams made the trip to Squaw Island to
set up the first Amateur Rad io Station
ever o n thi s desolate piece o f land . We
fo und an excellen t spo t at t he last digest
er tank which was built over land belong
ing at one time to Squaw Island. Digester
tanks functio n like huge septic tanks.
Bact eria work and feed on the waste and
liberate gases whi ch are in cin erated to
burn so me of th e solids that come from
the sewage system"

April fir st is a bit early for the
annual tomato pla nt sprouting which
takes pla ce at the solids d umping ground.
Liquids are chemicall y treated and dis
charged into adjacent water. The garbage
is dispo sed of in much the same manner
of incineration except set tl ing and digest
ing aren 't required , just st orage until
roo m is available in the incinerator. An
odor familiar , yet unusual , is first noticed
when yo u arri ve, but one gets accusto med
to it after awhile. Two days and two
nights usually do the trick, and it 's only
after you get home and get a whiff of
that old pair of coveralls tha t memori es
are brought" back.

T he erection of th e antennas was
fast and workme nlike. W2RSJ had a
connection with a crew that had access to
a che rry picker crane that could be
ex tended to a height of thirty-five feet.
Th is fa cilitated matters, and we had
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND®ARRAY"
By the only test th at mean s anyth ing . ..
on th e ai r comparison . .. this array con
tin ues to outperform all competi tion . . .
and has fo r two decades . Here 's why
· .. Telrex uses a unique t rap design
employing 20 HiQ 7500V ceramic con
den sers per antenna. Telrex uses 3 opti
mum-spaced , opti mum-tuned reffecto rs
to provide maximum gain and true FIB
Tri -band per formance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES ...
• Power rati ng 4 KW PEP . ..

rain or shi ne
• Wind ratin g surv ival 110 MPH

Patented broad-band coa xial Balun
• Heavy-du ty steel gusset mounting

pla te
• Aluminum boom 2 in., 2% in. 0.0 .

x 18 ft.
• Large di amete r, .058 wall taper

swage d dural ele ment s for mini mum

Ele ments shortened
to show details.

weight and exc ept ional st rength
to weight ratio

• Sta inless steel elect rical hardwar e

With a Telrex Tri-band Array you get 49
Ibs. of edu cated al uminu m engineered
and built to provid e many, many yea rs
of perfo rman ce unmatched aroun d the
wo rld by any other make. Longest ele
ment 36 ft. Tu rnin g radius 20 ft. Ship ping
weight 65 lbs. Shipping container 13 in.
x 5 in. x 13 ft.
Note : If not available from your dealer ,
order direct. You 'l get fast, personal
serv ice.

Tel rex Labs are design engineers, inno
vato rs and manufactu rer s of the wo rld's
fin est ¥4 to 160 meter co mmunication
syste ms and accessori es priced from
$25 to $25 ,000.

For tec hn ical data and prices on co m
ple te Telrex line, w rite fo r Catal og PL 71.

BALUN

$175 .00
$355. 00
$ 39 .95
$ 59 .00
$ 63. 95

TYPICAL TELREX " MONO-BAND" ANTENNAS
15 M 31 7 - "Monarch", 10 OBO , 3 EI. , 4 KWP, 2-1/ 2" 0.0, 17 ' boo m
20M 326 - "Mo narch", 10 OBO . 3 EI., 8 KW P, 3-1/2" 0.0, 26' boom

2M 609 - "Monarch", 14 OBO, 6 EI. , 6 KW P, 1" 0 .0, 9' boom
2M814 - "M onarch", 16 OBO, 8 EI. ,.8 KWP, 1.375 " 0 .0, 14' boom
6M51 6 - " Monarc h", 13 OBO, 5 EI., .8 KWP, 1.5" 0.0, 16' bo om

and ------ many, many more!send for PL-71 Dept. C

-----telrex }~!~~~~~~~~icallOns Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252



everything ready but the living and opera
tor quarters a day before "D Day. "

Shor tly aft er the travel trailers were
parked and hooked up and the gene rator
purring, we wer e paid a visit by a guy
wh o could jump center on my basketball
team any time. Let's face it , most hams
look lik e refugees from an old Edward G.
Robinson movie - I do - and this guy
was no different. He gree te d me with a
bunch of call letters and then proceed ed
to fo llo w me around lik e a pe t dog . Never
having been formally introduced , and
having a lot of una ttended gear around on
th e 31 st of March, I was eonc emed about
warm bodies roaming in and out of
trailers, especially if no one knew wh o
they were. I wondered how the "s tr ing
bean" got wind of our loc ation , since the
local papers only carried a small ite m
about the Mayo r of Buffal o pro claiming
the first o f April as Radio Amateur
Recognition Day , and the radi o and TV
sta tions had no t carr ied the it em because
th e release was for th e ne xt day . I
decid ed to have all strangers not connec
ted wit h the sanitation and sewage dep art
ment evict ed , an d since Lee (WB2QDA)
was a southerner and po ssessed the pro per
tone and co mmand presence to evict
strangers, the dut y of ridding our encamp
ment of strangers before Radio Amateu r
Recognition . Day fell upon him. About
ten minutes aft er my decree , Lee came
into the operati ng trailer and in formed
me that "String Bean " bought his way
into the ex pediti on by offering us the use
of his Signal/One, Collins 30 L l and a
trapp ed " V." That in itself should buy
anyone in to a DXpedition. NowI list ened
a little clo ser : WB20EU was his call, Fred
was his name, and he had an Ext ra Class
Ticket. I said, " Okay, you're in , but bring
your own food , drink , and a bed roll." I
got t o ' know Fred quit e well during the
sta y on t he island, and much of our work
on 75m was WB20EU's fine operating.

We began using our own calls as
po rtable to t est the equipment about
1800 GMT and were disappointed that
the propagation would not be optimum
that evening. About 2100, st rangers
invad ed the area and all indicated that
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they were hams. At one point there were
twelve people watc hing operat ions in the
operating trailer that could hold only fo ur
op era tors comfortably. Som e of the
scoffers came by to " help" after all the
work was done and th e fun ready to
begin. Seven of us had done the leg and
paper work, the assembly of equip ment,
the erec ti on of equipm ent, and now we
were being offered " help." One cigarette
being snuffed out on my trailer floor and
a paper cup of coffee atop my linear was
not enough to arouse my ire - but wh en
cable s and cords were being upset , I saw
red and probably made a lot of ene mies
among the ham community .

We logged nine hours of CW on
forty with a little DX ; we gave Squaw
Island as the QTH. For th ose more
curi ou s we gave the geographic coordi
nates. Unless you 're accustomed to copy
ing three-letter code groups or you moon
light as a ship 's radio operator, forget it.
We have tapes of contacts who wer e given
geographic coordinat es and the ir com
ments are rar e entertainment every time
we list en to the play bac k . By 1100 GMT,
twenty starte d to t urn hot and we had a
ball with European stati ons . We added a
fur the r clue to the location of Squaw
Island, " We' re four hundred miles from
New York Cit y." This disclosure placed
us in th e Atlantic Ocean to some listen
ers. Go od Sam ari tan s, helpful to a fault ,
began warn ing sta tions that we were
boo tleggers operating a 10 kW transm it
ter. We dropped another hint . . . we had
a paragrap h on page 101 of QST March
1971 issue . . . sti ll we were thanked for a

" New Count ry" by calling sta tions. Old
residents of the area called in and went
along wit h the D'Xpedition ; one was so
dumb founded he said, "Why, that 's the
city dump !" I might add that some Good
Samaritan s recorded on ta pe can no t be
found in any Callbo oks, but they do h ave
class in sele cting calls.

What did we accomplish April 1st?
Well, fo rgetting the work, we did have a
lot of fun. We did set up a fir st-class
operating facility effi ciently and quickly
that could be ,activated once again if an
em ergency arose. Amateur radio was
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publicized in th e press and th e public was
made aware of our existence. K2 DSO !
appeared on TV for a full hal f-hou r
int erview show. We have two speaking
engagements booked to date ; we have
several shoe boxes of QSL cards to rep ly
to , and what is most important , Rare DX
came toward the U.S.A. for a change.
Would we do it again? Well, mayb e not
Squaw Island, but there are other islands
waiting to be conquer ed, and just yester
day the airline pilo t member of our
DXpediti on (WB2QDA) suggeste d that he
could get a " chopper" to airlift our party
to the bri nk of Niagara Fa lls to give the
wor ld one of th e Th ree Sisters Islands.
How does KS2 SSY sou nd? Or a station
on Goa t Island even closer to the brink of
the falls, KG20AT?

. . .WA2JLF-

OX Chance of aLifetime!

Ever dream of vis iting your favorite o x ·
count ry? Well, that's the top prize in El 's
Wln-the-Wor ld Contest. The winner names
his favorite country and we fly him there via
Pan American. You also have a chance to
win one of 99 other great prizes.

All you have to do is buy our Septem ber
Issue-now on sale . It has fu ll details, a prize
list and our Offic ial Entry Blank.

ElECTRONICS
I L LU S TRA T E D

SOC at newsstands ewerywhere
Now 50% off o n a Ir ia l sub serlp tlo n! Fe r 12 issu es
se nd o nly 53 to : Elec tro nics llI u s ' r~ted Sub scr ip
lio n De pt .• Fawcet t Place . Gree-n....ich . Co nn. 0f>830.
Include- nam e a nd address oI nd 'tollt~ wh ether new
o r re newal.

EXTEND YOUR COUNTER or RECEIVER up to 500 MHz with our
OIVIOE-BY-TEN FREQUENCY SCALERS

""i - If."';:"'') '-, i
~/ \In''~Jl.:.\lTI ' )

_ .. •.. ...O~_- - _ -......

Size:
5·3/4" x
4" x 2" • •

MAX F REO . ..nnO' I P R I" "
100 MHz FS·100 $ 99 .50 ppd.
160 MHz FS-160 $129.50 ppd .
200 MHz FS·200 $1 49 .50 ppd.
350 MHz FS·350 $2 49 .50 ppd .
500 MHz FS·500 $3 49.50 ppd.

N OTE : M ost units exceed max.
f reque ncy by 5- 10%.

Dept . H 196-23 Jamaica A ve.
Hollis NY 1142 3

i ., D ivides-by-t en using ultra-hiqh speed binary CIrcu its . Requires no tuning or ad
justments. • Accu racy is absolute and is determined solely by you r f req uency counter o r radi o
receiver. e T wo or mo re units can be cascaded fo r d ivision by 100 , 1.000. 10.000
etc . e Scaling is synchro ni zed w it h input and does not depend on a ti me base. e Bu ilt-in wi de
band ampl ifier bo ost s sensit iv ity to better th an 20 mv. Ampli fier can be used alone to inc rease
you r counter's sensitivity or as a receiver pre-amp up to 500 MH z. 50 ohms input and
outpu t. e Contains a precision regulated power suppiy to assure tr ou ble-free operati on
regard less of line vo ltage f luc tu at ions. Ope rates f rom 100-1 30 v, 50-100 Hz. or 8- 16
v.D.C. e Id eal for use in f req uency synt hesizers. D ivid es V HF osci llato rs down to a range easil y
handled by ph ase-locked loo ps. e Can be used with rad io receivers as well as counters.
Example: You can read a 146 M Hz signal at 14.6 M Hz on your receiver w it hout using a
co nverter. If yo u r receiver is accu rately cali brat ed y ou can save t he cost of a f requency counter
and measure frequ enci es up to 500 MH z directl y on your receiver d ial by using o ne or more
scalers. • High qual ity co nst ruct ion w ith top brand component s, glass-epoxy circuit board. al l
IC's mounted in sockets, heavy gauge aluminum case, schemat ic, tested and guaranteed.

HOW TO ORD ER : M ail your order direct to ou r fac tory in Hollis N. Y. I ncl ude remittance in
full p lus sales tax if you reside in N .Y. State. Or ders may be picked up at our factory if you
phone in advance and bring cash. Open f rom 9 A.M. to 4 :30 P.M . Monday thru Fri day exc ep t

hchdays. VANGUARD LABS
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T iny Tim was born fro m the need of a
little extra pu nch when using my SBE

33 from our small travel trailer. I knew it
had to be sma ll to please the wife in not
taking up th e much needed space . I dis
covered t he best place to hide the ac po wer
supp ly wou ld be in a corn er und er the
din e tt e seat.

Tiny Tim 's bod y is o nly 3 in . high , 12
in. wide , l O in. deep, and will tune 80 - 10
met ers. It also includes a bu ilt -in antenn a
relay and an rf out put indicator. It fit s
perfectl y o n to p o f the SBE 33, as shown
in the ac companying photos , but is adap t
able to o the r transmitters and transceivers .
This compact linear will run 500 W d e inpu t
on SSB with 1500V on the plates of the
tw o 81 I As in groun ded grid. I am ru nning
on ly 1200 V o n the plat es an d find th is
adequate for my needs.

Alt hough I have only used an ac power
sup ply with Tiny Tim a mobile de su pply
of as little as 800 V would pro vide an
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adeq uat e boost for low-power transceivers.
Even at this low voltage, it would deliver
close to 500W PEP input. The 6.3V fila
ments are wired in series for possible use
wit h a 17. V de sys tem. The open chassis
design gives good natural ventilatio n, along
wit h ease of co nstruction.

Tiny Tim was fun and easy to build , and
sho uld appeal to those hams in the very
low income bracket like myself.

Tiny Tim Circuit

. I decided on 8 11As becau se they do
not need a bias supply and are not expen
sive fo r the power they deliver. They also
work well following a low-power excit er,
and require as littl e as 20W driving power
on aU bands. The circuit is nothing start
ling, but a proved one squeezed down for
simp lici ty and co mpactness. Many parts
can be scavenged from th e junkbox, TV ,
and old radios. The filaments are kep t
abo ve gro und with a homebrew choke and
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driv en directly from coax in put from the
excit er . The plate cho ke is .wound on a
plasti c ro d and he ld in place at the ends.
The plate t uni ng capacitor is fro m an old
AR C-5 transmitter , and the antenna tu ning
capacitor is a two-gang type from an old
radio with the sta tors wired in parallel. Th e
tan k co il is smaller in diameter than the
garden varie ty used in most . but the Q is
correct and wo rks well. The ex tra contac t
on th e tank switc h can be used on 80
meters to add extra capacitance in cases
where th e load resistan ce happens to be
unu sually low or reactive.

The antenna relay is a four-po le double
th row I had, but a SA three-pole is all that
is needed. I used the third pole contact s to
lift the filament centertap from gro und of!
stand by . This keeps t he tra nsformer much
cooler . For those using Tiny Tim wit h the
SBE 33 , you will find IOV de on the octal
ma le plug at pin 7 for co ntrolling the
antenna relay, but be sure and use a two
prong plug that is insula ted from the linear

chassis. Consideration sho uld be given to
th e relay con trol volt age, if used with o ther
units than the SBE. Th e outpu t meter
provides the necessary indication fo r load
ing the amplifier, and the 25 kr2 pot keeps
the reading in the proper scale, along with
a pu sh-pull switch on the ba ck to control
the antenna rel ay for tuning just the
exciter, or tu rning off the linea r with the
ac power switc h still on.

Almost any of the power su pplies
sho wn with linears of th is pla te voltage
req uire me nts will work. I used an old
husky TV transformer and a surplus capaci
tor with some bargain high voltage diodes.
No choke is nee ded in my su pply ; this
help s mak e the unit easier to hide.

Tiny Tim Construction

Tiny Tim is built inside a 3 x 12 x lOin.
aluminum chass is wit h the top cu t out
leaving a ha lf-inch led ge the same as on the
bottom. (See Fig. 1.) Allow ex tra diagonal
met al in the corners for mounting th e

OVERLA P
SECTION

1/8 in. (4 )

HI2"-F----I 112 in. TYP

I V I/8in. (4 )

' ["'1
"
,

0'
~ i J2in

:.

1-1/8 in. OIA.
HOLES FOO el lA

+~++-f----'-

'---:-----~- I/2 in.-- --- _

o

1/4 in.--1
TYP I
rH$~! -I---- - I--.-----l/

.3 in. ~ l

L
.,., ,, ,

• !@ --+- 1
f-I '-f-----~IL.
L TYP

112 in.F ig. 1. Tiny Tim dimensions.
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Fig, 2. Tin y Tim linear amplifier schematic diagram.

Ca pacitors
C l - 500 pF 20kV TV-type high vo ltage

(A ll ied 43A 5599)
C2 - 150 p F var. (Johnson 250E 20)
C3 - 935 pF val'. (A l lied 43A 35281
C4, C5 - .001 J1F 2kV ceramic (A ll ied

43D 62901
C6-C9 - 100 J1F 450V electro lytic (A l

l ied 43A4547 )
C 1Oc-C 17 - .0 1 p,F 1kV d isk cer

ami c
CA1 - 1N34 A
CR 2-CR9 - Silicon diodes - l kV 2A

each

Not e: All capacito rs 600V c~ramlc

unless o the rwise listed

Resisto rs
Al - 10!1 1/ 2W
R2 - 25!<!1 pot wi t h push-p u ll switc h

(La fayette 33 E14838)
R3 - 22k!1 1/2W
A4 - 470!1 1/ 2 W
A5,A6 - 3o!1 10W
A7- Al 0 - 330 k!12W '
All -A l B - 220 k!1 1/ m

Parts
T 1 - T V power t ransforme r 350 mA

(w ith 4A fill

S l - Smgle-pole single-t hro w toggle (O l
son SW412)

S2 - Push-pull SPST switch on back of R2
S3 - Single-po le, s-oos. ceramic rotary

(Centralab 2501)
K 1 - Relay a-pole. double-t hrow, 5A con 

tac ts, 6V coil (O lson SW468 , Potter
& Brumf ield GA23 67 1l .

RFC 1 - 90 MH. 500 mA 4 in . c losewound
No. 26 Form var o n a 5 in. lon g, 3 /4
in. di a solid p lastic rod

RF C2 - 2.5 mH rf choke
RFC3 - 28 bifil ar turn s No . 14 Formvar

or Nyctad wire ctosewound o n 1/2
in. di a, 5 1/2 in . long ferr i te ro d
(Lafay ette 32 R6103)

L 1 - 4 tunis, No . 10 w ire, 1 3/ 4 i n. in side
dle, 1/4 in . spacing

L 2 - 8 turns, 2 in. .dia, 4 tpi (A irDu x
1604)

L 3 - 21 tu rns, 1 3/4 in. d ia 8 tpi IA irDux
140BI

CO i L ·BA N D T A PS - All taps measured
f rom end of C2

10m 2 1/2 tu rns
15m 4 1/ 2 t urns
20m 7 1/2 turns
40 m 17 1/2 tu rn s
80m all of coil

M 1 - Dc mill iammeter, 9-1 (A llied 52A~

7614)
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DRAKE
MODEL

TR-22 .

2 meter

FM
Transceiver

Portable, mobile, or fixed

~
Six channel capacity, transistorized

S;
Antenna: built-in/external connector

S;
Works barefoot or with amplifier

t{?
External 12VDC or internal ni-cads

{?OO

2 m T R ANSCEJ\' E H

ISQ U , ".•""I .

I""''' ,,".

all this performance for only
- .
95 Amateur

Net

INCuioES: DynamicMicrophone,
Over-the-Shoulder Carrying
Case. 120 VACand 12VOCPower
Cords. Speaker/ HeadphonePlug,
and 10Nickel-CadmiumBatteries.

9 $149.95 for Amplifier, Model AA·22
~ $349.90 for superior power, flexibility and

sensitivity

See your Dealer

R. L. CRAKE COMPANY
540 RICHARD ST., MIAMISBURG, OHIO 45342



Inside of Tiny Tim.

42

11 - Ne-2 panel mount neon lamp
J1,J2 - Coax connector, chassis mounting

150-2391
F1,F2 - SA fuse, fuse -in -plug assembly
21,Z2 - Parasitic suppressor, 100D 2W

carbon resistor assembled inside 2
1/2 turn coil of No. 16 tinned, 1/2
in. die, 3/4 in. long

Amplifier chassis - 3x12x10 in. aluminum
(Allied 42A7854)

Power supply chassis - 3x5x 13 in. alumi
num (Allied 4207906)

Minibox 2x3x5 in.
Male/female, multiwire connectors series

78 and 86, eight contacts (Allied
4700528 and 4700508)
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VERTICAL GROUND PLANES
with special custom features • . ,
. . . for 150- 170 MHz.

2 METERFM!

Dipl omat Spec i al
Model DI-2A

$17.95

Dipl omat 2
Model 01-2

$11.20

For complete det ai Is, see your

local authorized Mos ley Dealer '(
or wri te Dept. 142a.

JII..le,,~iJ,d
46 10 N . LINDBERGH BL V D • • BR I DGE T ON MO. 63044

Gain: 3.4 db. compared to % wave
ground p la ne. Power Rated: 1 K\Y
AM; 2 KW P.E.P. SSB. Frequency
Range: 144 to 148 MHz. wi th spe
c ial c usto m features for 150 to
170 MHz. VSWR: 1.5/1 or bett er
at resonance.

rubber feet . Cut two 3 in. strips from the
leftover scrap fo r th e rf section divider , and
assemble as in illustration. Care should be
taken on construction of the divider as the
tube tolerance is quit e close.

It is important that the filam ent pins
(large hole s) on the tube socket should face
each other on assembling to prevent fila
men t sag. Although the tube fila men ts are
shown in seri es for a 12.6 V transformer,
they could be paralleled for 6.3V.

High-voltage blocking ca pacito r CI (Fig.
2) was taken fro m an old TV high voltage
cage and screwed into a half-inch stando ff
ir..sulator.

Plate choke RFCI was const ructed of
plastic rod cut to 5 in. in length, ta pp ed at
both ends for mounting screws, and also
tapped at the sides for the start and finish
position of the winding.

The three sections of the tank coil were
first cut to the right number of turns, then
soldered to the end turn of each coil, and
held together, where the plasti c sections
meet, with epoxy cement. Centering of the
tank coil in the chassis is important to it s

RP C -3, 3U Interna l U nit RPC -3 C Cabinet Mod e l
1$24.951 1$34.951

Write for speci fications and in formation sheets
(Free) . Demonstration Tape (casse tt e) avajlable
($2.00 deposi t) .

mQ
~ - .

'.. :
, I;', -<:--

RPC -3M Mod u le
ION LV $22.501

• Low di stort ion
cir cui t .

• Ful ly w ired & test
ed . NOT A K IT

• Wo rks w it h phon e
patch.

• Internal units &
mod ul es work mobile.

• FU L L WA RRANT Y - ONE Y EA R
• INTRODUCTORY LOW PRICES

(Illino is residents add 5% Sales T ax)

fl> ELECTRONICS
B o x 1201 B Champaign, II I. 61820

RF choke and 81lA m ounting de tail.
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Meter rectifier detail showing mounting on rear of meter.

operation . Th e coil is held at the center by
a standoff insulator secure d to th e rf
divider, but care should be taken when
soldering to th e turns of the coil that you
don 't short out the next turn.

The filamen t choke is made by winding
two side-by-side (bifilar ) lengths of l 4-gage
wire on a 0.5 in. ferrite core cut to SY! in.
Leave enough length on the ends. of the
wire to reach to th e po wer plug and
filam ents. Mak e one wra p of plastic over
th e core before sta rt ing your win ding. A
couple of plastic st raps scre wed to two
standoff insulators hold the choke firmly
to the side . RF C2 is mou nted on th e same
side at the end of antenna tu ning capacitor
C3 .

The metering rectifier unit is all mount
ed on a 2 x 2 in. Vector board , and held to
the back by the mete r lugs.

Th e three wires fro m the ac power
switch are ru n in shield under the chassis
ledge to the power plug on back . High
volt age capacitor C4 and the filament

44

byp ass capacitor s are mounted at th e pow
er plug .

The top and bottom covers of th e
amplifier are cut fro m a she et of perfo rated
aluminum (d o-it-yourself type) availab le in
most hardware stores, and held in place
with metal scre ws.

In try ing to keep my ac power supply
small as possible, I sacrificed a few wat ts
by using an old TV transfor mer instead of
th e higher volt age o ne I int end ed to use.
Aft er building a bridge rectifier , th e de
no-load was just over 1200V. The on-th e
air report s are so goo d that I am no t sorry
for my choice. Th e tra nsformer was fast
ene d on its side inside of a 3 x 5 x 13 in.
chassis with the filt er capacitor secured at
the other end. Placing a piece of plastic
under the capacito r hel ps to reduce any
possible flashover. Ther e is plenty of room
left fo r the sta ndoff insulators and resis
tors.

Fasten a piece of pegboar d over the
capac itor area, leaving a 2 in . space from
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BACK VIEW " I
RECTIFIER VECTOR 8OARO

Fig. 3. Met er recti fier board.

the transformer for the barrier te rminal
str ip. On top of th e pegboard is fastened a
2 x 3 x 5 in. minibox that hold s th e
rectifier diodes on two terminal stri ps with
th e lead s going out the bot tom. The
shielded rubber covered 8 ft power cord
passes all the way th ro ugh th e cover, with
th e leads screwed to the ter mina l tie strip.
Anoth er piece of pegboard over th e termin
al block area will complete ly eliminate th e
possibility of accidental shoc k.

A male type TV ac connector. mounted
flu sh on the side of th e chassis . is a safe
quick way to be sure your power is
completely disconnected .

Half-inch rubber feet are mounted at
the fo ur corners with met al screws , the
same as on the linear.

Chec k all wiri ng at the relay and power
plug wit h an ohmmeter for possible shorts
before applyin g the smoke tes t; it may save
a few parts.

Keep in mind that althoug h Tiny Tim is

small, t he knockdown voltage is big and
you might not get up.

Tuneup Proc edure

LOad your exciter into a 52 ,Q dummy
load with linear amplifier relay switc h S2
off. Not e that the ant enna relay is still
acti ve with 52 on , even when the linea r ac
power switch is off. After normal exciter
loading, turn on antenna relay switch S2,
and cen ter the meter output co ntrol.
Swit ch your exciter momentarily to tune,
and swing plate tuning capaci to r C2 for th e
most ou tput indicat ion on the meter.
Repea t wit h antenna loadin g capacitor C3.
and again with C2 unt il you have peaked
th e out put wit h th e meter set in th e upper
scale.

To check for proper o peration of the
tank circuit for effi cien cy -on each band .
ant enna loading capacitor C3 stator plates
should be consi derably less than fully
meshed. Thi s can easily be corr ected by
changing the band tap. and ad ding one
more turn to the tank coil.

Aft er loading th e linear on your favo rit e
band, carefully loosen the setscrews on th e
tu ning knobs C2. C3, and the out put meter
control kno bs, adjust so that the kn ob
markers are all ver tica l. This will give a
reference for future tun eup s. . . .WA6VLI-

,
Tiny Tim and A C power supply . Note ma le AC connector on power supply and the box o ver the diodes.
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NEW I{ITS
CONTAINING THE LATESTSTATE OF THE ART ELECTRONIC CO MPONENTSFROM
THE NATION'S LEADING MANUFACTURERS OF SOLID STATESEM ICON OUCTORS

l ogiconcepts is dedicated to lirl king the
latest electronic hardwareto t he practical
undemanding of its function by actual
use of the product. Ourvolume purchase
practices, industry knowledge and our

association wit h top electronic engineers
keeps our designs and kits ep-te-date.
State of the art hardware, latest circuitry
and design . ..

. .• that' s l ogiconcepts

SPECI A L KITS PROVIDE COMPONENTS AND EXTENSIVE PROVE,N MANUALS FOR PRACTI CAL STUDY

In a ser ies of integ rated circuit a na lysis, text -labor ator y man uals , Kenn eth A. Fiske (WA6SS01 and James H.
Harter (WA6S0 EI developed a co urse of study so tha t the person inte rested in experimen tatio n, practical
design and maintenance ca n e leminate guess work and de ve lop th e adeq ua te background necessary to ada pt
t hemselves to new situat io ns in so lid state e lectron ics.

S69.95COMPLETE COURSE

DC CIRCUIT ANALYSIS MANUAL
AND ASSEMBLY KIT 529.95

AC CIRCUIT ANALYSIS MANUAL
AND ASSEMBLY KIT $2 9.95

SOLID STATE CIRCUIT ANA LYSIS
MNl & ASSEMBLY KIT $34.95

Advancing electronics with practical ki ts that
utilize the latest electronic com ponen ts.

SAV E UP TO 50% BY BUILDING THESE USEFUL elECTR ONIC PR ODUCTS YOURSelF

LOW COST
DIGITAL
TIMERS

10MINUTEOR 12 HOU R READ OUTS
Both w ith full 1 inch, q uic k read ing RCA Numit ro n
tubes. Insta nt pus h butto n sta rt, sto p o r reset . Co m
pact s ize fo r de sk or co nso le use. Reset but ton
returns readi ng to " 0" anytime , whil e running or on
ho ld . Prin ted circu it, so lid state co mpo nen ts with t he
qua lity and bui lt-in rugged ness needed in t he st ud io .
Excellent au x iliary t ime rs with hund reds of uses for
broadcasters , reco rding st ud ios and ham operators.
12 ho ur may a lso be used as a clock.

ALSO AVAILABLE:
12OR24 HOUR DIGITAL
CLOCK WITH HOURS,
MINUTESAND SECONDS.

Logiclock is available as a kit or
or assembled. P.C., sotta state with
Num itron read-outs. Lowest priced
true digital clock an ywhere .

TIMER: 59.95 Assemb led , $52 .95 Kit
lOG IClOCK: $109.95 Assemb led, $99.95 Kit

SEND CHECK OR MONEY ORDER TODAY OR WRITE FOR DETAILS ON KITS

Advancing alaC I,onlc~ wi th p,ac ljca ' Ws th at
ul/l/za tha lal a.' alac l, ,,nlc compMa n"

L..;It;ltN.;ml'I's, IN.;.

C ~" U ~m ~", £ "clO $.~;~.~m~, ~,"=,,~,~,o=,~,======~to ewer t il. co. t of

o Sand me deloll' 0"'
o send in form. t ion on your Educal ion>1 Kits.

m13 so. tiORM...NOlE "'VE• • TOilRAtlCf, CMJ F. %501
PIlONE, (213) J2 8-5031 / n S.J6 13

LS~ IL __ ...J



Ooops ...
K6MVH's "Gain Antenna for VHFjUHF
Repeaters" is not really so non-eritical that
all dimensions can be left to the reader's
imagination. Neither can it be said that we
purposely deleted the dimensions to test
how alert our readers really are. Actually,
somebody goofed and forgot to put the
dimensions onto Figure I. The dimensions
for this antenna are: 2 meters: A = 19", B
= 13.3", C = 26.6". 450 MHz: A = 6.33",
B = 4.44", C = 8.875". 220 MHz: A =
12.66", B = 8.88", C = 17.75".

FMRINGO
~.75 db GAIN
AR-2 - $12.50
WORlD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR lOcAL
DISTRIBUTOR:.

Cus~ -,~
~

COR.PORATION

Your ad here will generate
sparks in 85,000 directions.
Are you currently doing as
well?

~lI~L AND COllr,

~ DIVISION
INTERNATIONAL
~ COVERS THE WORLD OF

cO/lpOUTlOli HAM 2 METER FM /AM

• FM-27 MOBILE
WITH CRYSTIPLEXER

- All SOLID STATE, COMPACT RIG DESIGNED FOR ANY -.
MOBILE OPERATION

DON'T BE LAST IN lINE
FOR GUARANTEED DELIV
ERY BEGINNING IN SEPTEM·
BER. SEE YOUR LOCALLY
AUTHORIZED DEALER NOW
- OR- CALL/WRITE MGR ..
COMMERCIAL SALES

RECEIVER: CRYSTIPlEXER Synthesizer spots any chan 
mil in the 2M band (146-147 MHz.l with crystal pre
cision and 0.3,uV . sensitivity f or 20 DB of qu ieting.

TRANSMITTER : 20 watt RF output on ten crystal con-

trolled channels.

DIMENSIONS: 31/2 "H X 7%" W X 9" 0 in anti-theft case.

(One crysta l & PTT mike in cluded in suggested amateur net
price of $449.95l

• 22'er FM

• 22'er MK II

• TR BOOSTER

- 25 W. output, tunable receiver, 0.3,uV. sensitivity for 20 DB
of quieting. ($384 .95 net)

- 35 W. input on AM, VFO controlled transmit; 0.3,uV. receiver
sensitivity. ($389.95 net)

- SOLID STATE antenna pre-amp. less than 3 DB noise figure
more than 14 DB gain, negligible transmission loss. ($47.50 net)

INTERNATIONAL SIGNAL & CONTROL CORP.
SOx 388, LITITZ RD#3, PA. 17543 TEL: 717-626-8566



FOUR
Tube

The four-tu be station is the result of a
long-time desire for a small , com pact

transmitter-receiver combinat ion that will
work well on 80 and 40 met er CW. I
wanted it to be read y to go at a moment's
notice , eit her as a standby rig at home, or
on that occasional vacatio n tri p.

The Receiver Section

Three of the four tubes are used in the
receiver. Th e other is in the transmi tter.
You probably are alrea dy questioning ho w
well a three-tube receiver will work on
these two crowded bands. Take my word
for it : it works real well. A 6EA8 is used as
the mixer-oscillator, a 6BA6 serves as a
regenerative i-f ampli fier , and a 6GW8 is
t he fir st audio and audio out put stage.

Much of the success of the re ceiver can
be att ributed to the, i-f am plifier. By using
regene ration the gain and selecti vit y of the
receiver is in creased greatly. The i-f is 1700
kHz, so image problems are reduce d con
siderably. By using this frequency th e
oscillator does not have to be switched
when changin g bands. It tun es from 5.200
to 5.700 MHz. With a little mental arith
me tic you can see that this will give a
17.00 k Hz difference when the antenna
circuit is tuned to either 80 or 40. The
antenn a circuit is tuned by a variable
capacit or wit h sufficien t capacity range so
that bot h 80 and 40 can be covered; so no
bandswitching is necessary in the rece iver.

Both the ante nna and os cillator coils are
wound on 11 in. slug-tuned forms. This
ma kes it po ssible to adjust the inductance
to j ust t he value needed without a lot of
trouble.

A IN34A general purpose diode is used
as the second detector. This is follow ed by
the 6GW8 whi ch provides plenty of audio

48

Jim White WSLET
100 Dianne S treet
West Monroe LA 71 291

Station
~ .

for speaker opera ti on . The headphone jack
is a tw o-circuit typ e . The two circuit s are
tied together; this arrangement is used to
allo w use of the low impedance stereo type
headsets that are so popular no w.
The Transmitt er Section

A 6146 is used as a grid-plate crystal
oscillator. With the power supply shown it
is possible to run about 40W inp ut. The
circuit is very simple. A pi-n et work tank is
used in t he plate circuit so that the
transmitter will match any 50 - 70n load.
Both the plat e tuning and antenna loading
capacitors are the cheaper broadcast type.
The latter is a t wo-gang affair with th e
sections in parallel.

The 'plate tank coil is wound on a I -Y4 in.
plastic pill bottle. So that the inductance
and capacity will be right for each band,
the coil is t apped and a cheap slide switch
is used to shor t out a portion of the coil on
40 and in the 80 meter po sition additional
capacity is added across the antenna load
ing cap acitor.

The Power Supply

The po wer sup ply is a straightforward
affa ir using silicon diodes as rectifiers and a
simple RC filte r. The transformer can be
from an old TV rece iver, or any other
transformer capable of deli vering 35 0V dc
at 12 5 rnA or more .

The send-receive relay is a standard four
pole, do uble-throw job . Only three poles
are used. The coil is designed to operate on
117V ac. A toggle switc h contro ls this
relay. Another toggle swit ch is used as the
main po wer swit ch.

Construction

The four-tub e stati on is built on a 7 x
11 x 2 in . aluminum chassis . Before you
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Notice toallFMers:
Your DYCOMM BOOSTER is compatible with all available FM rigs.

IT INCR(AS(S YOUR nnClIV( COMMUNICATIONS RANG(

JUST INSERT BETWEEN
TRANSCEIVER AND ANTENNA
AND APPLY 12-14VDC.

101-5000
"BLOCK BOOSTER"
5-15W IN;
30-55W 0 UTi $89.95
SIZE, 3 x4 x 6"

INTRODUCING THE
OYCOMM 100 SIZE: 4 x 5 x 8"

"TEN-O" $185.00
8~12W INPUT, 12~13V
90~110WOUTPUT

NOTHING LIKE iT ANYWHERE
35V: SAME SPECS ONLY WITH

25-35W INPUT $165.00
(Allow 3-4 weeks detiverv.)

Dynamic Communications, Inc. 948-A Avenue E
Riviera Beach FL 33404
(305) 844-1323



begin co nstruc tio n, ta ke a good look at t he
ph otographs so that you can get a good
idea where to mount the major parts. The
layout is no t extremely critical, but I
suggest that you fo llo w the same gen eral
arrangement .

Arrange the major part s and mark t heir
location so that th e necessary mo unting
holes can be pun ched or drilled . Mount
these par ts . Before yo u mount the 25 p F
receiver tun ing capaci tor it would be wise
to lay out the fro nt panel so tha t th e d ial
can be mounted. There must be good
align ment between the dial and the capaci
tor so that t he tuning will be smooth.

You will note th at liberal use is mad e of
te rmin al str ips so tha t th e smaller part s ar e
held in place securely. It would be wise if
th e coils in the receiver , as well as the one
in the transmitter , are coa te d with a goo d
grade of coi l dope .

T he fron t pan el on my rig was cut fro m
a sheet of pre finis hed Masonit e. It is 3/16
in . thick and measures 7 x 12 in. The
co ntrols are labeled with decals .

I left t he installation of th e relay un til
last. When it is mounted co nnect the
pro per wires to it. Sma ll coax is used in the
ante nna circ uit. Be very careful in co n
necting t he lead s to the relay . Be sure yo u
are right.

With the rig plugged into a 117V ac
ou tle t , the tubes in t he ir proper soc ke ts
and a speaker connec ted to t he speaker
jac k ; turn the ac on . Aft er about a minute
of warm up time, yo u should hear a slight
hu m fro m the speak er. Turn the regen era
tion contro l full y clockwise. This . pu ts
maximum scr een voltage on the i-f amplif
ier. You should hear background noise
with t his setting. If you have a 1700 kHz
signal source you can align the i-f very
easily . Connect a VTVM bet ween the
capa citor side of the I N34A second detec
to r an d t he chassis and adj ust the four slugs
of the two i-f transformers for maximum '
ind ica tio n . As the i-f amplifier is align ed it
will be necessary to ba ck down on the
regenera tion control to kee p the i-f f rom
oscilla ting,

1000,.
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Fig. 1. Schematic diagram of fo ur -tube sta tion .
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G& G RADI O ELECTRONICS COMP ANY
4 7 Wa rren 5 1- (2 n d F I) N YC , N Y 1 0 0 0 7 Ph 212 .2 6 7 -4 6 0 5

fint order .

T E R MS : 25% Oe po si l ..... it h o rd n. bal;l,nc e C.O_ D .
-0'- Re m ll!" " ee in full . Minimum o rd e r 5 5 .00 F .O .B . N Y C.
S u bjec t to prl , ·r sale ;l,nri p r ic e ehan~e .

TG·34A CO DE K EY ER , self-contained.
a u to ma tic, re p ro d uces code pracrtce s Ig na ls
fr o m pape r ta pe. 5 to 12 WPM . BUllt ';n
speaker. Brand ne w wi t h tech manua l, takeup
r ee l and AC line cord ..... ... $24 .5 0
COd e p ra e ti c l' tapes for above P .U.R .

AN /A PR-4Y F~ " AM R E C EIV E R " F B "
for Sate llite T rackin&!
High preci sio n la b in st r um.. n t . for mo ni ·
toring a nd measur in t: fr eq ueney and .
relative si gnal stre ng th, 3 8 to 4000 Mc, in
5 t u ning ranges. For 1 1 0 v 60 eyele AC ,
Built-in power su p p ly , O ri ginal eir e ui t
diag ram included . Ch ec k ed out. Perfec t .
LIK E NEW • .•••..• . . • . • . • • $88 .50
All t u n m g units av ai lable for above . P .U .R .

DU AL AMPL I F IE R has t w o in put etr-~
cu it.s ea ch feedint: a sin gle 6S N7GT tw in
triode amplifier. Co m ple t e with 11 5 V ,60 , _
CY, po ...·er supp ly using 6 X5GT ree unee.
NE W .. . • . •. . . . , ... , .• • , _ ... $5.9 5

BC-1206-C R EC EIVER Aircraft Bea co n
R ec ei ve r 200 to 400 xc. Operates fro m ..
2 4 V PC 1. 5A . Contin uous tu n in E: . vo l

~oe~~~~si0::~~::;~:~t•.and p ho_ jack . _

Complete wit h t ubes , N E W . . . .. 5 1Z..a0

R -20 REC EI V },.R
Ma d e b y Aircraft Radio Co rp, wm ks o n
28 V, incl ud es 4 tubes : 2 / 1 2AW6, 1 2A X 7 ,
1 2AT7. Siz e: 6- lf2 '" 4-lf2 x 4·5/8 " ,
LIKE NEW $7.5 0

AP N-l FM TRANSCEIVER 40C}--456 Mc. •
Freq. modulated by m o vin g coil tra ns' _, n
d ucer, Easily co nverted for radio co n tro l .
or 70 Cm s. Complete wi th 1 4 tubes. d y n .
BR AN D NEW 5 9 .9 5

IAN P MI K E ~
Rugged. heavy-du t y ca r bo n handmike
with pr ess -to- tal k s wit ch . Eq ui pped with
4·ft co rd & phone plu t:. SPECI AL .. ,
NEW, bo xe d . . . . Ea c h $ 1.88 2 fo r $3.2 5

T V· IO UHF TRAN SVERTER 28 V D C
Made b y Airc ra ft R adio Corp. Co u p les
UHF Anten na t o V H F t ra nsmitter and
VHf' r eceiver. Uses 6 tubes: 4 / 5 7 6 3 and
2 /6201. Inclu d es 8 crystals ranging fr o m
233.8 Mc to 25 7.8 !olc. Size: 11 x 4 -1 12 '"
4- 5 {8" . Wt f>..1 /2 Ibs .
1.IKE NEW wi th tubes a nd crysta ls 9 .9 5

R48 /TRC-8 UHF f' M RECE IVER 230 to 250 Me .
Variable tun ing, o ne ba nd . 11 5 {2 3O V 6 0 c y . Co m plete
with spea k er . pho ne Jack. sq ue lc h cir cuit
2 ·1 /2" meter for cir c uit testing; in clud es
15 tu bes: 8/6A G 7 , 9002, 5U4, 6V6,
VR-1 50. 6 N 7 , 6 S N7 , 6A L 7. Size 20 " 19
X 16 " .
Weigh t 7 5 lb s .
Ne w $44 .5 0

2" DC V O LTMETER e
~5/8~~ i~w~1 ~:'le~0~i5lanag:d d~~~ ' ..
Ca librated fo r use o n stee l pa nel. Stand a rd
brand. S PECIA L
N EW. boxe d ... . Each 51.75 2 for 5 3 .00

H EADSET LO.W imped a nce. With \;·.rge c h a m o is ea r 'i!
cu shIOns. -t-n . co rd a nd plug . Re g. $ 12.50. OUR
S P E CIA L PRICE .. , ' 2 .9 5 .
Le$S Ea r Cu sh io ns .. , $1. 9 5 .._~
HICh im pedance adapto r fo r above . .•. , 5 6 9\1' •

24 PAGES . cra m med w it h G o v 't Surplus Electro n ic G ear 
th e BiJ!:Ces t Ba rc ain Buys in A m er''''' ! It will pay you to
I S END 25C: Ifo r yo u r co p y - R ef unded w it h your

Underchassis view of transceiver.

. . .WSLET-

Next set th e oscillator. This can be don e
in a number of ways; probably th e simplest
is with a gen eral coverage receiver . Set the
general coverage rec eiver to 5.200 MHz.
With th e dial tuned so that the tuning
capacitor is fully meshed. slowly adjust the
slug of the oscillator coil until a signal from
the osc illato r is heard in th e other rece iver .
This signal will be easier to hear if the bfo
is on. With the tu ning capa citor set to
.minimum capacity yo u should be able to
hear a signal near 5.700 MHz.

Tune in a signal near 3.500 MHz and
with the antenn a tuning capacitor fully
meshed simp ly adjust the slug in th e
antenna coil for maximum signal.

Adjustment of Transmitter

With eit her a 40 or 80 meter crystal in
th e crystal socke t , a key plugged into the
key jack, switc h the transmitt er on. Press
th e key and list en to a nearb y receiver
tuned to th e crystal fre quency. If th e
transmit ter is osc illating you will hear it. If
not , you will need to adjust th e compres
sion-type trimmer capacitor located in the
6146 grid circuit. This capacitor should be
adjusted so that th e oscillator star ts
smoothly whe n the key is pressed . Cau
tion: Do not ho ld th e key down too
long - the plate circui t is off resonance!

Th e tuning of the plat e circuit is like
any other pi-network . To chec k out the rig
a 25-40W lam p connected to the antenna
connector will serve as a dummy load . A
200 rnA meter plugged int o- th e key jack
will help in loading up .
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RADIO BOOKSHOP BIG DEALS
7:1 USE F U L TRANS IS TOR
CIRCUITS ' If y o u 've b ee n
loo k in g for a tra ns istor circuit
t o d o a spec ia l job, c h ance s a re
there is a ci rc u i t in th is book
that will give y o u a head start.
I t cove r s cir cu i ts for au d io .
r ecei ve rs, tr a nsm itt ers a nd test

j~~iB~c.n.t: $ 1

S I MPL I F IE D M ATH Do es
math scar e ' y o u"! It sh o u ld n't.
Th is easy-to-unders tand b ook
cxp la ins t he simplifi ed expo
nen ti a l syste m o f a rithme ti c ,
sim p le form u las, lo ga ri t h m s .
a n d t h e ir a ppli ca t ion t o th e
ha m shack.
10 U7 . . . . . . . . . $5 0"

OX STUFF

1'--"- - - --"-----

C U S T O M MA DE O X
CH AR TS When yo u need a
D X bea r tng yo u n e ed it im 
m edi a t el y . Yo u d on 't want to
ha ve t o lo ok it up o n a m ap o r
fidd le w it h a glo be . T hese Cus
t o m DX Ch ar ts a re compu te r
pri n t o u ts t o r your e xa c t sh a ck
lo cati on and give the b ea ring
and milea ge fo r e ver y coun try
in t h e wor ld , They are pr -inted
o ut b y ca ll J'r c ti x for sf eed o f
lo catio n a n the ca p ita city is
in d icated .
Custom lJ X Chart, 1206 p p d $ 1

F A BU I,OUS O X MAP OF
T H E WORLD S how vis itors
D X y o u've wo rked , Wa ll
sized ( 2 3 " x 3 1" ); s h ip ped
fl a t in m a ilin g t ub e : s u itab le
fo r fra m ing : m o st co m ple t e
m a p ava ila b le: u p -to-da t e
world prefix es sh o w n : colo r In
cou n t ries a s w o rked: shows
Island s

j
r ee fs, rare D X spots :

use co o re d m ap pi ns for dif-
fere n t b ands , •
12 07 . . . . .. . . . $ 1

D X H A N D BO O K Includ es
giant w o rl d co untrv -z.onc wall
map, Articles o n QSL design
secre ts . w in nin g DX co n t ests,
D X C C rules. DX peditions , re 
ciproca l lic ensing and many
m arc . Wo rld post age rates,
WA Z r eco rd lis t s. t ime char ts ,
pr opaga t ion

b
e t c . S peci al ham

~~~t f~~the D}!~~~ ch a rts . A I
10 21 " ,$ 3 I

MA G N ET I C C AR S IGNS
P u t t h is easy-t o-read m a anet!c
ca ll sig n o n yo ur car when y o u
arc o n a trip a n d m e e t t h e
h a m s a lo ng t h e wa y . Com es
righ t o ff w h en t he XY L d ri ves
the ca r h lf sh e d o e sn ' t wa nt to
be b ot er ed b y h am s t oo t in g
a t her. Se nd $ 4 a lo ng with
y o ur ca ll 1c tters tod ay !
12 Ul . . . . . . . .. . . . . . .$4

LA I' EL BA DGES Name and
call id en t ifi es yo u a t club
m e eti n gs, humfests, b usted po t
pa rties. Hand en gr a ved b y sk il
led Ne w Ham pshi re cra ft sman
w ith lo vin g car e . O n ly one
lou sy d ollar . Se n d fi r s t n ame
an d ca ll.
12 0 2 , , $1

A UAM SH A CK WITH O UT A
GLO BE? R ID ICU LO US ! Pa r
ticula rl y when these fa b u lo us
Ha m m ond glo b es (the b est in
t h e b l?) a re a va ilab le at o u r
lo w , lo w p ri ce ! 1 3 " inflata b le
glo b e (guara n t e ed . b y t he
wa y) r egula rl y selli n g fo r $ 1 5 ,
now speci a l, w h il e t hey last
1208 , .. ,.,., ... , .o ll l." $ 1 0
13 " ligh/ fllt In flat ab le . glo be,
regu larly ,$25 /lOW
12 0 9 on ly $ 15
We ha ve a few of t hese in
st ock a n d w h e n t h ey are go ne ,
that 's it!

W2NSD/l

GR 1105

NA T I ONAL N C X· I000
TRA N SCEIV E R 'l' ra nstato r
ized t r an sceiv er (exce p t fo r
d river and final) r u ns 1000
w a t ts , y et is just a b it lar ger
t ha n o rd inary transcei ver!
Comple t e k il o wa t t h a m sta 
tion in one small. li gh t unit.
T e st ed b y 7 3 st a ff an d f o und
to b e a really gre a t u n it . T h e
worl d o f t ra ns istor s an d J'Cs
m ak es it po ssib le t o have a
complete k ilowatt a ll b and
ham stat ion in o ne s m a ll unit !
No t much lar ger tha n nor mal
transce iv er yet runs so li d 10 0 0
watts. E xtrem ely se ns itive,
processed speech fo r ma x i
mum umphs w h en wa n t ed ,
e ver yth in g y o u n eed in one
li t tl e p ac k a ge . O nl y t u b es ar e
d ri v e r a n d f inal. T h e
N C X-I OOO lis ts fo r $ 11 0 0 a n d
is an u nusual bargai n a t tha t
p ric e . The 7 3 t est u ni t . u se d a
few d a ys and u n d er bran d n e w
fac t o r y warra n t y , is a va ila b le
to the first $ 7 0 0 check rc
oeived ,

r_ io _ 1: 0 0
o . ~ . . , • 6

<" .o Oo . ~

NCX-1000

G.R . F R EQUE N C Y MEA
SURING E Q UIPM E NT TYPE
1105A T h is primar y fro 
q uency sta nda r d will m ea sure
fro m 1 H z t o over 1 0 0 M Hz
w ith an accuracy of one cycle
up to 10 MHz. T h is IS a
lab or a t or y sta n d ar d used prt
maruv fo r ca lib ra t ing o t her
eq u ip m e nt. T h is is the last
w ord in f r eq u ency sta ndards .
Send fo r d e tails.
Specia l . . . '. . . . .. $ 9 95

1006

15 US EFU L ,
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.-m
....-

AM AT E U R TES T A ND M EA
S U R E M E N T S B y W5 R EZ.
Us ing YO M. Sco p e VT VM,
d ip per, SWR b ridges. etc. Cov
ers a m a t e ur use rs of te st
e q u ip men t in th e ham st a t io n .
208 page s, so f tb o u n d . In t er
es ti ng ly w ri tte n , co vers tu n in g
re ce ive rs, al l k m ds o f tr ans
m it t er s , e tc, Inva luable for
ev e ry ham shack .
101 2 . . . . .. . . . . . $ 5 .5 0

.l:!:LE Cl'HON ICS F O R THE
AMA TE UR B y W5RE Z. Hard·
b o u n d b ook. 27 2 pages . Cov
ers en tir e theo r y n ee d ed for
passing a mate ur li ce nses. Fin e
b o o k for ins tru ct or s , and f or
a ma teurs w anting a refresher
co urse b efore e x po sin g the m
slov us t o t h e FCC examin er s,
Hardb o o k b o oks lo o k ni ce a n d
last .
101 3 , $ 7. 95

BOOKS!
A D V ANC E D CL ASS S T UDY
GU I DE U p-to-the-m in u te s im
p lif ied t h e o r y . writte n wi t h
th e beginning radio a ma te ur in
mi n d . T his u n iq ue b o o k covers
all aspects of th e th eor y ex am
fo r th e Ad vanced Cla ss lice nse
a nd h a s h el p ed h u n d r ed s o f
hams to sail t hr o ugh the ex am
. ..n o uu n u el se like i t in pr int.
l Utl l $3.95
l OOIH Hardb o u nd $6.95
EXTR A C L A SS L ICEN S E
STU D Y CO U RS E BOOK T h e
Extra Class Lice nse Stu d y
G uid e is now ava ilabl e in bo ok
form as a pe rma n ent ad d ition
t o yo ur ra d io lib ra ry . Th is is
the co m p lete co urse th at w a s
published in 7 3 , cover ing
every te ch ni ca l . phase of th e
new lice nse exams for this
h igh est class o f am a t eu r li c
ense . This also c ov ers, in t h e
c a s i e s r - to-underst and form

lju st . ab o u t ev ery t ec h n ica
q ue stion lik e ly to b e a sk ed o n
the First Class R ad io te lephone
e xa m . T h is is t h e fi rs t s t ud y
cou rs e ever publi sh ed th at is
w ri tten so t h e n ew come r t o
rad io ca n u n d er sta nd it . Wit h
th is b o ok y o u can fa c e th e
FCC e xams kno w ing t hat y o u
und e rsta nd the th e or y a nd
w it h n o fear o f re written q ucs
tto ns.
1002 ppd US A $ 4 .95
VH F A NTEN NA S Th is ha nd 
b oo k is a co m p le tc c o lle ction
of u p- to-d a te in fo rmati o n
a bou t V H F an d UH F a n t e n
nas , w ith d esig n h ints. COl\ 

str uc t io n a n d t h eory . If you 've
b ee n wonde rin g w hat a r ray
lOU n eed, t h is b ook w ill give
you eno ugh b a ck~round t o
mak e th e righ t d e cisio n ,
10 0 3 . . . . . . . . . . . . . . . .$ :1

C O A X H A N D B O O K In
valuab le b o ok for the h a m o r
t he lab and fo r everyo ne el se
wh o d o e sn ' t wa n t t o h a ve to
k ee p a w hole lib ra r y on hand
f o r r e feren c e . . . o r e ve n
w or se have to w ri te t o th e
man ula c tur er for coa x spec.
1U0 5 . . . . . . . . . . . . . . . . . •$3



Buy la vis hly ! Ord er today from :
RA D IO BOOKSHOP
Peterborou gh NH 03458

RADIO
BOOKSHOP

W ORLD'S F INEST LOG
BOOK? Designed and execu 
ted b y W2N SD / l , t h is Is the
m ost relevan t amateur rad io
log eve r de signed . This is a log
for today. It has a column for
the date, one fo r ti m e and off
o f each con t act . a sma ll co l
um n to indic a te wheth er yo u
ca lle d the sta t io n con tacted
(or C Q ) or not . a good wid e
spac e fo r th e station ca ll co n
tac te d, lit tl e columns for the
rep or t s, a go od space for his
loca ti on , a QS L colu m n. and
lots of room for n o tes The log
is the lon ~ way a n standard
8 '12" x 11 ' pa per and pad d ed
into pads of 1 25 sheets, w it h
roo m for 20 con tacts per page .
T he who le book of log sh eet s
will car ry you thro ugh 2 500
co n tac ts . T h ere is a place to
ind icate on each shee t the
b and b eing used and the pow
er in case th ese ch ang e no w
and then. The log pages ca n b e
n umb ered for file card refe r
en ce . Why u se a lo~ b o ok
design ed in t he ] 9 20 s? this
one was designed fo r use in
th e 70's and is exactl y r igh t
fo r th e D 'X'e r , and rag chewer,
or even th e round -ta b le d eni
zen. It will wo rk fo r RTT Y,
AT V or eve n slow scan te le
vision . Neve r has a log b een
mad e availabl e which is as
han dy as this gem. Wh y k ee p
st ruggling wit h tho se r ing b in
d ers wh ich get aU bent o u t o f
shape? Ge t th is first rea lly
modern log.
12 10 . . . . . o n ly $2 ppd.

All bo ok s and it em s po st p aid
in U.S .A . unle ss oth erw ise in 
di cated . Send cash, ch eck,
money ord er . etc. , to :

Buy lavishl y! Order today fro m :
R A DI O n OOKSHOP
Pete rb o rough NH 03458

Lat est EdiUon - PO PULAR
TUBE & T RANSISTOR SUB·
ST ITUTIO N GU IDE Brand-

ti~~! ¥g:t~~s~n~e:~~~rs~be~t:
tuti on data for b oth tubes and
t ransist or s all in one handy
brand-n ew volu me ! No longer
d o you have to re fer t o one
substitution man ua l for tubes
a nd ano ther for transis tors 
ever yting is h ere in o ne qu ick
referen ce guide . List s 99 % o f
the tub es and transist ors you 'll
ever n eed to replace . More
o ver , only re adily-availab le
and co m parab ly-pr ic ed sub sti 
tutes a re list ed . No lo nge r d o

t~t~ grviu~~s s:~~c~rat~:;~~;~
you'll rare ly sec in use, or

~~~rtc~~~~lifhtg"ft~~ ~f si~~i~:
t ut e . Wh y buy a $ 10 switching
transist or w hen a 8 9 t popular
ty pe w lll do the job better?
Co ntains 8 big sec t io ns - ,fo ur
d evo ted to tubes an d four to
t ran sist ors ; Po pular Receivin g
T ub es, Indust rial and Co m
mercial T ub es. Ameri ca n Sub
st itutes for F or eign Tubes.
Tube Base Di agrams. Popul ar
Transistors . American Subs ti 
t ut es for Foreign Transi stors .
General Pur p ose Transistor
Substitutes . Tran sis to r Base
Dia grams and Manuf act ur er
Abbreviations. Yo u'll fi nd this
guid e to be o ne of th e mo st
pra c t ica l every da y aids yo u 've
ever u sed . 224 pps., 8 Sec
tion s.
1 02 2 S oft bo u nd $ 2.95
102 3 , Vi n y l Cover $4.95

DESK PLATE
DE SK CALL PLATE Up to 20
le t t er s on a d esk plat e. em
b ossed white let t er s o n wal nut
b a c k g rou nd ; ebon y stand .
Lo ok s gre a t on ri g with yo ur
nam e and ca ll. Watch envy
rac e thr o ugh your neighb o r
hood. Send alo ng 2 0 well
cho sen let t ers (spaces count as
letters to o ), m clude a nice
fre sh two d ollar bill , an d give
us a st ro ng h int on w he re to
mail the exq uisit e piece of
craft sman ship .
12 0 3 . . , • . . . . . . . . . . . . . . $ 2

BU Y BIN DERS FOR YO UR
73 and win the love o f a
beautiful girl . Gorgeous red
binders loo k gre a t on yo ur
she lves and also k eep the mag
az in es fr om d isap pc aring or
b reaking. Co me with se t of
year stickers. Get enou gh b in
ders t o pro tect all t h ose back
issues too .
1205. . , . , , , , $ 5

GUNSMOKE

. .

G UN SM O K E ? Blow y our
mind on our b ack issue b ar
ga in b unch , 30 (count 'em )
ass or ted (w e h o pe ) b ack is
sues. all b efore 19 68 . for the
in credibly low pri ce of $6
post pa id (h ardl y pays for the
postage) . These are pac k ed by
slave lab or (t o cu t co sts) so
ple ase ign ore n ot es ca lli ng for
help , e tc., t ha t m ay b e slip p ed
in to th e bund les.
12 0 4 $6

SPEC IAL! RAR E HACK IS
SUE S The b ack issu e of 73

r~ s~t:!!0:Oth~1Tt~iel~e ~~~:
tl nued article yo u o n ly rea d
the end of - ca n b e yo ur s for
a mere pittance ! Most iss ues
are in s to ck and arc available
fo r $1 each . T he excep t ions
that prove the rule are listed
b elow:
Dec. 68 . N ov. 69, I<'eb .70. O ct .
70 $2
Ja n .65. A pr.65, Jan .66, Jan.
67 $ 3
Jan.61, Dec.63, Jun .6 6, J u l.
66 $100mnm

101 01019

. ...<a
~~...t;o0ok

E D ITO R S & ENGINEERS
R ADIO H AND BO O K Hard
bound . Latest (l8 th ed ition)
b y W6SA I, This is t he m ost
co m ple t e ham h andbook ever
publi sh ed . Mak es aU o the r
han dbooks look lik e co mi c
b oo k s. 896 pa ges.
1 01 8 $1 3.50

E D ITO RS & EN GINEE RS
RADIO H AND BO O K Hard 
b ound . W6SAI (L 7 th editi on)
re du ced for clea rance, limited
sup ply availab le for fast acting
a ma t eurs . Last chance to ge t
th is gr ea t. ' b o ok b efore It is
gone fo rev er .
101 9 $ 10

ELECTR O N ICS REF ER
E N CE . HANDBOOK Hard
b ound . W6 TYH han db o ok of
b asics and circuit s. Co m ple te
ana ly sis of all ssb equip ment.
] 0] 5 $6.95

HOW TO F IX TRA NSISTOR
RADIOS & PR INT E D CIR·
CU lT S. Do you throw those
li ttl e rad io s away wh en th ey
sto p? Wast ed money! Easy t o
fi x w it h th is manual. Worth
many ti m es th e low pr ice . No
service man or amat eur sh ould
b e wi thou t this tremen d ou s
b ook .
1016 . . . . . . . . . . . . $ 7. 95

S CHEMATICS A V AILABLE
$ 1 each .
J 101. ARR-15 from June
19 657 3, page 78 .
1102 . A RC -27 2M Guard
Cha nnel Rece ive r .
1103. SSB Tran seiver , Nov:
19 61 7 ? Page 23.

DIOD E CIR CU ITS H AN D
BOOK An in valuable r ef e ren ce
boo k . Covers re ctifiers, mix
ers, d etec to rs, modula to rs, f<"M
d ete ct ors, noise limiter s, AGe ,
BF O /Q -m ul t iplier. AFC. V ari 
cap t u ni n g aud io clipper s, b al 
anced mods, fi eldstrength m e
t ers, RF probes, zene rs, co n'
t ro l circ ui ts, e tc. 111 different
circ uit s.
10 04 . . . . . $ 1

• •TRANSISTOR P R O J E C TS
FOR TH E AMA TEUR" A col
lec ti on o f 7 3 's m os t po p u lar
h a m pro je c t s, sele ct ed b y y o u:
the r ea d er s, a nd ed i t ed b y Paw
Fr ana n (Mr: Se mico nd uctor
himself) . T hi s has got t o b e
t he b e st , m ost authorita ti ve ,
m o st u n ive rsa lly app ealin g col
lecti on of u p-to-da t e cir cuits
ever p u b lis h ed .
10 1U . . • • •• • . . . . • _ .. • • , ' 3

FM BOOKS
FM ANTHOLO G Y V ol. 1.
This b o ok is "la r gely a co l
lec ti o n from F M Bulle ti n . ed it-

W~8 0';8. ¥h~ 7~~r~al i: ~.e
ken from the ed it ions of F eb 
) '§aJA'. 1967 through Februar y

10 09 $3

FM R EP E ATE R H AN D BOO K
K6MV II . Book is req uired fo r
a ll re pea te r o p erators a nd
mu st reading for all FM 'ers .
O nly co mp le te b ook on t he
sub jec t . It is als o one of the
b est selli n g books in amateur
radio today .
10 10 Ha rd bou nd $6.95

"THE BEST OF FM " A h uge
selection of F M J ourn al ' s fin 
est techn ica l and conver sion
articles. n ever before reprint ed
in an y ot her magain ze , T he
co n clud ing se gmen ts of tho se
c o n t ro vers ia l " C H R O N
ICL ES" ! Se lec te d F M editor
ials to sho w a broad vie w of
the pro b le ms faced by FM'ers .
Th is b ook co mpr ises Volume
II o f the F M anthology , an d
includ es an "Ed itor 's Choice "
se le ction o f to p fligh t ar t icl cs
tr a m FM J o urn al.... from Mar ch
1968 to May 1 9 6~ .
10 11 $4.95



Wells Chapin W8G]
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All's Well In Amateur Radio?

Fig. 1. Graph o f to tal licenses issue d from 1958 to
196 9.

150
58 59 60 61 62 63 64 65 66 67 68 69

(ye ar )

beyond th ese figure s, and interpret what
they are say ing, the fact s are pretty gru e
some. CB, while it has only 860,02 4
stations, th e total including mobiles li
censed is a staggering 3,372 ,5 25 . It is
relatively simple to see that this is where
the manufacturers are looking for a market
and that' s why the manufacturers through
the EIA are pushing th e FCC for more
frequen cies for CB.

It is interest ing to note the membership
in th e ARRL pretty well follows th at o f
the slo w growth or even loss in numbers of
amateur radio. The drop in membersh ip ,
35% in 1962 to 28% in 196 9, clo sely
follow s co ntroversial decision s made by the
ARRL Directors and th e lack of selling the
decision by headquarters via QST. We
make no real effort to sell all the arna teurs
on the AR RL. Th e on ly single written
effort is that when a person receives a
license fro m the FCC he gets a lett er from
th e ARRL requesting he join. Th e o nly
other effort is the corn y outdated AR RL
booth at various fun cti ons tha t is always

W e are not losing our band s, we are
gaining bands, our numbers are

increasing at the rate of CB at 100,000 per
year, yo ut h is flocking to our hobby , we
have only one representative to the FCC,
our ranks are no t divided into in centive vs
non-incentive, CW vs Phon e, et c., our
wonderfully efficient A RRL is no t lo sing
money bu t is furnishing $2,000,000 a year
as a non profi t organization to run its
po werful lobby from it s Washi ngton head
quarters, our efficient man agem en t team as
move d AR RL head quarters from th at
quaint little town, Newington, Conn .,
where the inaction is, to Washington where
the actio n is. QST is now a first -rate
reporting medium wh ere you can read both
sides of the story , almo st all amate urs now
belong to the ARR L, th ere is a very
po werful wo rld amateu r organiza tion, our
public image is phenomal, and everyone
knows about an d loves amat eur radio and
last, and not th e least , we have aID-y ear
written plan to plot a cou rse for amateur
radio that is supported by and contributed
to by th e powerful EIA lobby in washing
ton . Now let 's pu t down our o pium pipe
and loo k at the fac ts .

Prophet of doo m? Or realist? Take a
look at th e gra ph in Fig. I whose figures
are ta ken from the FCC Annu al Reports of
the years 1958 through 1969. These figur es
are official fact an d can not be refut ed. Thi s
slow-down in ama teur radio growth and
low percentage of amateurs in the ARRL is
one of th e key problem areas . Unless this
trend is sto pped , our hobby will slowly die .

This graphic picture is bett er than
10,000 wor ds. It presents th e basic pro b
lem in a nutshell. However if you look
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ceritly sitting, a population explosion , com 
mu nication revolution and drastic world
changes are swarming around us. We are
like Rip Van Winkle - we are wak ing up in
an ent irely different, highly-competitive
world. Onl y we are not like Rip ; we
haven't a wakened as yet.

There are several things that ca-nhappen
to amateur radio. Things can go bn as they
are with our ranks divided , other entities
using and taking our bands, our real growth
stopped, youth not very interested, our
former mainstay, the ARRL, losing its
effectiveness, losing the respect of the
FCC, losing money. The League, which
represents less than thirty-five percent
(35 %j of the amateurs, has become com
placent and stodgy and is in gen eral need
of revitalization. Amateur radio will cer
tainly slowly die as we are! Or we can
make a turn-around and again be the highly
respected healthy entit y we once were. It 's
your responsibility isn't it time for
action?

I~

I
I

T I Co..a Rica CO, 'C M Cuba
1 VPl Bril"h Honduras FG 7 Guadal oupe

I ~:~~ ;:~~J~: ~~7 ~~~'i~'i~~~ Republ ic
VP2D Domin.ca HH Hail i

I VP 2G Grenada HK Co lombia
VP2K Angu illa, S t, Kitt s HKO Baja Nuevo

I VP2L 51. Luc ia HP Pana ma

I ~:~~ ~~~i~;:~'l • ~~w 8~~dura,

I ~~~v ~::;~:h&V~::~o~s ~~~ ~:~l':namO Bay

I ~~7 ~:h~~:a ~~: ~::'~ ~ sR iCO

J ~~ ~~~;:~~~ ~~~B , HK0 ~~:~~~~ s~:~~; Roncado , Cay

YV0 Ave< I~ I and KZ5 Panama Canal Zone
ZFl Cav m an Islands PJ·A Aruba
6Y 5 Jamaica PJ-B Bona ire
8P Barb ado s PJ -C Curacao
9Y4 Trinklad a nd To bago PJ2 M. FS7 Saint Mart in

PJ-S Sab., Eu<1aciu~

I

I

I
I

I
What bands would you like to see used?
What modes?

I Please number the countries you need the most,
1-10, in the order of greatest need . Check all the
remaining countries which you need.I

I
I Any suggestions?

I

I
I
L _

undermanned. Amateurs just won't flip
over and play dead and accept the great
ARRL. They must be sold and that re
quires public relations, good advertising
outside of QST, and more important, a
truly representative ARRL that expresses
the desires of all amateurs.

Many questions arise that should be
answered. Why has amateur radio growth
stopped? Why is the ARRL membership so
low? What has happened to the once very
successful and agressive ARRL? Why has it
lost. respect at the FCC? Why is it losing
money? Why are our bands being nibbled
away? Why is youth not interested in
amateur radio? What has happened to a
once successful operation that has now
become stodgy and ineffective? Why isn't
QST a .real reporting medium that prints
both sides of the story? How good is its
leadership? What can be done to revitalize
the ARRL and amateur radio? Why don't
we have a long-range plan?

Every successful business has a long- and
short-range plan. How can you project
finances without one? How can you antici
pate change and hazards without one?
without a plan you are like a ship at sea
with no destination, buffeted around by
the wind and waves, never getting to shore
unless it's by accident. Why do we resist
change?

Change is the Name of the Game

Last year the " EIA" (Electronic Indus
tries Association) went through a rather
drastic organizational change. The NAB
(National Asso ciation of Broadcasters) , the
largest and most powerful lobby in Wash
ington , had an organizational renovation to
make it mo re eff ective . Hundreds of cor
porat ions continued the realignment of
their o rganizat ions to reflect changing con
ditions and to show a better return on their
investment. Why do we amateurs resist
change? Those who resist change generally
die. Take a look at the old problems: the
same old contests, the same old arguments,
the same old names, the same old "lots of
tal k and no action" and so on, ad. infini
tum. We have been do ing the same old
things in t he same old way since the birth
of amateur radio. While we are compla-
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Richard Factor WA2IKL
Fed. Scientific Corp .

"- 61 5 W. 131 st St.
NY N Y I0017

A re you o n frequency? Are you within
the band? Incentive licensin g sub

bands have made this an increasingly diff i
cult question to answe r. Even if you have
an Extr a license, it is still nice to know
where yo u are for net opera tion, 0 0 work,
et c. The decl ining price o f in tegra ted cir
cuit s an d readou t devices has mad e it
un nece ssary to co nt inue to dro ol over t he
ad vert isements fo r that $1600 tran sceiver
wit h th e digit al dial. A large percen tage o f
cur ren tly manu fact u red gear can be fitted
with a digital dia l wit h grea te r ac curacy,
and very reasonable cos t. Little modifica
tion o f your gea r is required , and what is
req uired will not affec t th e resale value ,
sinc e it is invisible an d is easily removed.

As an ex tra ad ded plus fo r the ho me
brew er , the digit al dial makes unnecessary
the great est hat e object of the elec troni c
pu rist ; the tuning di al ; with it s attendant
im possibilities of getting linearity , ac-

56

curacy, and above all, of inscribing, decal
ing, engraving, or calligraphin g the dial in a
neat , read ab le manner.

T he device to be descri be d is an ad ap ta
t ion of th e ba sic electro nic co unter circuit.
It ta kes th e vfo signal of your receiver or
tran smitter and tells you what it is. Accu
rately . No t to th e neares t k Hz (with luck,

Fro n t view of digital dial showin g sandwich
co nstruction.

73 MAGAZINE



NUVISTOR
LOW NOISE

PREAMPLIFIER

MODELS PV 2 7, 28, SO,
144 a nd 220

For 27 (CB) , 28, 50 , 144 or 220 MC. (Also
available for 150·170 MCS)

Add t his Amec o Nuvi stor Preamplif ier to your

receiver (o r conve rt er) to improve the sensit iv it y

and noise fi gure. Two t uned circuits also imp rove

rejection of im age and spurio us f requencies.

Com pact , easily connected and low power re

qu irements, wired and test ed with tube.

Ideal for improving perfo nnan ce of surp lus
FM Two-Way equipment for "NET" operation on
the 2 and .6 meter band s.

Write lo r details on 150·1 70 mes and others

•P.O. Box 6527 Raleigh , North Carol ina 27608

C M ·2: Fo r Ex tr a -C las s lic e n se
study . Mo stly st rai gh t te x t , SOme
code groups. 1 h o u r a t 20 W P M , Y,
hou r each a{ 25 an d 3 0 WP M. F or
rea l O FtO, pl a y th is t a pe at tw ice
speecH

CM·1 Y.i: An in t e rm ed ia te ta pe, es 
pecIauv fo r Genera l C lass exam
st u d y. No instruction ; just c-ecetce .
/> hr 1 1 W PM ; 1 hr 14 WPM; y, h r
a t 1 7 W PM. In c lu d e s coded group s
a n d s tr a ight t ext.

IS IT EASY TO LEARN THE-CODE?

eM-1 ; Fo r the beg i n n e r. A co m 
plete cou r se of in str u c tion is on the
t a pe. Pra c ti c e materia l a t 5 . 7. 9
WP M , Pr ep ar E!$ YOu f o r Novi ce e x 
am . I n c lu d es co d e grou ps an d p u n c 
t u a t io n .

Fran kly, no . Neithe r was it easy to learn ho w to read with out two th ings:
Pro per instruct ion , an d practice . CO QEMASTE R tapes, proven in ove r f ive
years of sa les of t housan ds of tapes all over th e world, give yo u that essen t ia l
instruction. No other te achi ng system offer s you a mo re proven me thod ,
mor e acc ura te send ing, mo re com ple te guidan ce. Se lect yo ur CODE ·
MASTE R t apes be low !

C OD EM AS T E R t llp e s a re 2 -lr ack mo nau ra l ; ava ila b le in lWO s t v le s : 7 inc h ree l (3'Y. IPS ) and ca ssette . 8e su re to
spec ify both the p rog ra m IC M- 1, etel and the st Vle ( r.:!e l or cassette !' A nV tape , 56.95 p o st p aid US A 4 th cl ass. An y
twO ta p e'S, $ 13.0 0: alt t h ree , $ 17.0 0 P P D . F o r a ir sh ip me nt in USA add 5 0 t per c as se tte o r 8 0t p e r ree l.
Im m edia te delivery . Mutercha rge a nd Ba nkame ric ard honored; gi ve uS vour ec counr number. CO DEM AS T EFt
ta p es are made only by Picker ing R a d io Company , POBo x 2 9 A , Portsmouth, R I 0 2871 . See you r d ea le ' or o rderd ir ec t . S a t isfa c t io n guara n teed. ....1

III
[!



To p view of power supply and tim ing section .
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' ' 'S' DE vFO

Fig. 1. Vfo isolation, input circ ui t, and power
sup ply.

Tolal
$14
$ 9

ill-
$38

The following parts are available from
Circuit Specialists Co., Box 3047, Scotts
dale AZ 85257. MPS 6520 981, MC724
$1.1 0, SN7400 451, SN7475 . $1.50,
SN7441AN $2. 75, SN7490 $1.90. Add
351 for ship ping.

Since dial drive mechanisms with less
than one tenth the accuracy cost over $30 ,
the price is not at all out of lin e. Inciden
tall y , the pri ces quoted above are th e
highest you should have to pay . Due to a
curren t oversupply in the IC industry ,
substantial discount s may be obtainable,
and there is little doubt that pri ces will
drop substantially between the time these
words were written and t he time the article
appears in print.

Now that you ha ve decided to build the
digital dial, let's see if its circuitry makes it
compatible with your rig. The rig should
hav e crystal-controlled fro-nt end or conver
sion oscillator and a vfo covering a reason-

exist ing 100 KH z calibrator, and d eleting
the most sign ificant digit, the price be
comes drastically lower.
Type Quan
SN7490 7
SN7441AN 3
B5750 3

$25

~
$72

Tolal
$20
$10
$12

5
1

This is effe ctively for the " wor st case. "
i.e. , no external oscillator, using 1 MHz
cry stal , 5-digit readout with storage. By
eliminating the 10Hz resolution , using an
58

at 57.8 % relative humidity, with the rig on
a cast iron bench weighted with two tons
of sand and suspended in a mercury pool)
but rather down t o the nearest 10 Hz,
almost always, wit h no precautions or
requirements other than a periodic check
to zero-beat the oscilla tor with WWV. If it
is installed in a transmitter, it can measure
received signal frequency by zero-beating
th e transmitter wit h the receiver. It can
also measure frequency shift of an RTTY
signal by zero-beating the mark and space
fr equen cies and subtracting the two read
ings. '

You know frequen cy co un ters are ex
pensive and you 're scared away by the
pric e. Right? You shouldn't be - I men
tioned that IC and readout prices are
declining. Below is a ·co mparison ba sed on
the advertised prices of the major compo
nents involved . I ha ven 't included resist ors
and SJTIall components because you no
doubt already have them. Even if you
don't , the to tal should be less than $10. It
is assumed that y our rig has high voltage
and filament supplies so that no power
transformer mu st be bought.
Type Quan
SN7490 10
SN74 75 5
SN744 1AN 4
B57 50
(Nixie)
IMHz Xlal
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Fig. 2. Frequency-standard oscillator and co un ter
con trol circuitry with timing diagrams.

able frequen cy range without odd number
kilohertz ta cked on. Ideally , a range of
from, say 5.000 10 5.5 00 MH2 would be
cove red . The uni t can be used with a unit
whose vfo covers, for example, 5.3 00 to
5.800 MHz wit h only min or cha nges. Input
frequency is un im por tant - anything up to
15 or 20 MHz is okay with the Ies
spec ifie d . What is imp ortan t is that there
be no odd numbers at the end. A vfo
covering 5.455 to 5.955 wo uld be unac
cep table. Of cou rse , the counter will mea 
sure such freq uencies as well as any other,
but they will be impossible to men tally
relate to the operating frequency. Ano ther
requirement is that the frequency mixin g
sche me be either additive or subtrac tive,
bu t not a co mbination of the two . A quick
glance at yo ur instruct ion ma nual will tell

A UGUST 1971

you the exac t vfo frequency and mixing
sche me. If your rig t unes in the same
direction on all band s, you shouldhave no
problem with the additive/subtrac tive ques
tion . If your rig does not fit th e above
cri teria, I'll have a few co mments on
possible remedies , untried bu t theoretically
sound, at the co nclusion of the article.

The digital dial describ ed herein is being
used with my HX500 transmitt er, whose
vfo is 3.9 - 4.4 MHz, and which employs
subtractive mix ing. Ho wever, the principles
and cir cuitry can be use d with only minor
mo difica tio n in any transmitter or receiver
fitting the above crite ria .

The Circuit

The first step in going digital is to
mod ify yo ur rig. The digital dial needs +5V
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4 100NTlCAL MOOULES

J8 ~V

RESET CARRY STROBE
!TO ,~

14 NEXT
"' OOUl.EI

rce
e SN747~

'OV

'"e SN74 40

+ ' V COUNT
INPUT

16 IC3

e SN7444 1AN 2

OUT OF 8 AND
INDICATOR

~."
,.~

•

•

IC5 •

IC4

Fig. 3. Digital counter and Nixie driver ; module
for least significant digit is shown. COUNT RESET STROBE

de at abo ut 500 rnA, B+ at about 15 mA,
and 1V of signal at t he vfo frequency . To
get th e 5V, tap th e filament supply (6.3 or ,
preferably , 12 .6V and connec t it to th e
bridge rectifier shown in Fig. I . If your
filament supply is 6.3V, it may be neces
sary to connect ano ther 6.3 V, 500 rnA
transformer in series with the filamen t
sup ply . Nixie tubes like 170V at about 3
rnA across them, but since they tend to act
as voltage regulato rs , current limi tin g is
necessary. Measure yo ur B+ sup ply, sub-

tra ct 190V, an d calculat e a resistor that
will give 3 rnA per Nixie with this voltage
across it. Be sure to make a power calcula
tio n also, as a 2\Vresistor may be required.
Small series resistors are connec ted to each
Nixie to equalize current ; the resistor just
calculated goes to the junct ion of the series
resistors.

The purpose of th e vfo buffer is to
make sure that th e vfo in the rig is not
disturbed . An emitter follo wer is ideal for
this applicatio n. Th e component values
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shown are for a supply of 150V, as this is
the most commonly used . No trouble
should be encountered if the pickoff capa
citor (1 2 pF in the schematic of Fig. 2) is
at least an order of magnitude smaller than
the capacitor from the cathode to ground.
Th e actual capacity will be much smaller,
since the pickoff capacitor is in series wit h
the transistor base, but it doe sn't hurt to
be safe. This completes the necessary mod
ification of the rig. No damage to the front
panel - see?

Circuit Descrip tion

The theory behind the electronic count
er is that the number of cy cles of the signal
in a given period can be counte d. 1f the
period, for example, is I second, the
number counted comes out to be cycles
per second. Deriving the period precisely is
don e by counting down an accurate refer
ence oscillator and then using the counte d
down signal to gate the signal to be
measured .

The circuit works as follows (see Figs. 3
and 4). The input signal goes into a divid er

chain, the first stage of which is the least
significant digit. After 10 pulses, the first
stage is reset and a carry pulse generated.
Since the counter ha s five stages and the
counted frequency is in the MHz range,
you can see that the counter will overflo w
several times during each count interval.
However , we kn ow what the firs t digit will
be, so there is no point wasting a counting
stage on it. All the stages are identical
except for the mo st significant digit , whi ch
uses discrete compone nts sin ce special de
coding is required.

After the counters have counted, the
SN744 1AN decoder /drivers gro und the ap
propriat e Nixie cathodes and th e corres
ponding numbers light up. Between the
counte rs and the de coder/drivers, one addi
tional st age is necessary - a buffer storage
registe r. The reason for this is that the gate
time is 0 .1 seco nd, which will cause blur
ring during cou nting. If you wish to read
out once per second, this isn't t oo bad.
However, the dial is more useful when it's
respo nsive, and you can zero in a frequen
cy much mo re qu ickly when you don't

NIXIE
READOUTS

DRIVERS

QUAD
LA TCHES

STROBE
LI NE

NIXIE
READ OUTS

ORIVEFIS

DECADE
COUNTERS

RESET
LINE •

Fig. 4. Logic block diagram. Th e left block gives readout in 10 Hz in crements at 101 ms intervals with 
out blurring. Th e right block reads in 100 Hz increments; the up date is adjusta ble and blurring oc curs
during 100 ms count.
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Fig. S. Using a wafer ~itch to ground the
appropriate Nix ie drive for "adder " fu nction.

just 0.1 millisecond later. when IC3 carries,
IC4 and lC5 will also, sta rting the count
again . Not e that th e total time bet ween the
end of th e first co unt an d the beginning of
the ne xt is ju st 1 rns, allowing almost 10
measurem ents per seco nd.

Most Signifi cant Digit

The one remaining reado ut problem is
th at of t he most significant digit. If you
want the digit al dial to be accura te on all
bands it mu st read : (3 )745. 92 k Hz on 80
meters, and «()245.92 kHz on 40 meters.
One way thi s can be done is to have

.different drivers for th e Nixie , and gro und
the appropriate one with an extra wafer on
the band switc h (see Fig. 5) . By driving th e
bases in parallel and grounding the emitters
of the appropriat e group , a cheap and dirty
«ad der" is constructed.

a
•

T"A N5 ' 5TOJl'S
~N4 4 1l) Oil EO"" V

" Tel NIX'f , .. n OCOE5

f xn .... 5""T'1<
"' M f R ON
&,,,,(>5 .. ,T( 1<

Backw ard s or Forwards?

If yo ur rig is of the su btractive mixing
ty pe. you are pro bably wondering how the
read out frequency corresponds to the out
put frequ en cy of the rig. It do esn 't 
every thing is upside do wn . Of course, it
will be accurate on one frequency in the
middle of the band, bu t that 's little com
fort. Despair not. Instead , connect the
Nixies to th e counter backwards. (S wit ch
o for 9, I fo r 8, 2 for 7, 3 for 6 , an d 4 for
5. ) Through th e magic of mathematics, for
every 10 Hz increment of the vfo frequen
cy, there is a 10 Hz decrement of the
readout frequency. You can now see why I
said that t he rig can be addit ive or subtrac
tive, bu t no t bo th . .. unl ess you hap pen to
have a two-pos ition, 50-pole switch a
round.

have to wa it a fu ll second to see whe re the
dia l turn took you. By using storage
registers and a few logic gates , it is possi ble
to make ten 100 ms measurements in 10.1
seco nds with no digit blu rring. How this is
done brings us to t he timing circuitry .

First , an 'accurate fre quency mu st be
gen erated . Th e circuit shown in Fig. 2 is a
sta ble osc illa tor designed for 32 pF crys
tal s. A tri mme r is included for fine fre
quen cy adjustment. There is no reason why
th e I MHz output of ano t her oscillator
can't be used. Approximat ely 1V (peak-to
peak) is required . You can also use a 100
k Hz oscillator an d delete one divider stage .
The MC724P qu ad 2-input gate shap es the
signa l in to a square wave suit able for
triggering the dividers.

The firs t tw o divid ers 1 used in my unit
are Fairchild JlL95 8s. I used them because
I had th em ly ing aro und , and it is okay to
use SN74 90 s here. A section of IC8 is used
as a buffe r to make the two IC familie s
comp atible. If yo u use 7490s, delet e this
gat e.

lCs 3, 4, and 5 are the remaining
dividers. At time zero , let us suppose that
IC6, the gate flip-flop, is reset (gate at logic
0) . The carry pulse fro m the last divide r
brings the gate high, startin g the count.
One carry pu lse later (l00 ms) , IC6 is again
reset , stopping the count. (The abbrevia
tion "ms" means millisecond s; us" means
microseconds.)

Here th e fun begins. IC6 Q, being high,
sets half of th e and condition on the first
two sections of IC? IC3 is still coun ting
from binary 0 to binary 9 at a ra te of 100 0
tim es per seco nd. It s ou tp ut states are
decoded by the remaining inpu ts to IC7 in
the following sequence : At binary 4 and 6.
pins 12 and 13 are both high. causing pin
11 to go low, pin 8 to go high . and thus
stro bing dat a int o the buffer register. The
stro be is performed tw ice becau se doing so
eliminates th e need for an additional de
code - th e same data is strobed each time .

At binary 8 , pins 2 and 1 of IC? are
both high . caus ing pin 3 to go low and pin
6 to go high, th us resetting the counter and
resetting th e last two 7490s in t he dividing
cha in. However. th ese two dividers are
rese t to 9 instea d of to O. This means that
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Fig. 6. General deco ding schem e for all BCD
states.

If your vfo st arts from some fre quen cy
other than an even megahert z, the decoder
must be designed to mat ch. If the vfo is,
say 3.9 to 4.4 MHz (as is the HX500),
where 3.9 corresponds to the top of the
band and 4.4 to th e bottom, then the
decoding is as foll ows: 4.399.99 to
4.300.00 is 000.00 to 099.99 kHz on the

Top view of coun ting circuit.

dial. Thus, 3 must be decoded as O· 2 as 1.
I as 2 ; 0 as 3; and 9 as 4 . To do ~his th~
gat e that decodes a 3 binary state sho uld
drive the 0 (and 5) digit line, etc. The
decoding section is fairly simple since only
5 st ate s must be de coded , compare d to the
10 states decoded by the SN7 44 I AN.
Figure 6 and Table I give th e general
decoding logic for all possible binary
coded-decimal sta t es. Conside rable simplifi-

AUGUST 1971
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Fig. 7. A n out-of-band indicator is constructed
by anding the unused N states and fe eding a
simple driver.

cation is possibl e if you have a good
un ders t anding of digital logic . For instance ,
the schematic of my u~t sho ws the de
coding fu nc tion performed by one 3-inp ut
gate equivalent, three 2-in put gates , and
one I -input gate .

If yo u wish, the un use d sta t es of the
counter can be used to give an out-of-ban d
ind ication (Fig. 7 ).'None of the N outputs
will be low if none of the proper states is
decod ed . This allows the transistor t o be
sat urate d. You can use it to light a ligh t ,
rin g a bell , disable the VOX circuit, or start
a tape recor din g with ~osann",s to th e FCC.

El Cheapo

Thus far, my comments have been
about a "deluxe" counte r with stor age and
10 Hz reado ut. If you wish to build a more
aus te re mode l (read "cheap") , there are
way s to cut down on the cost. The be st is
to make a four-digit mod el wit h a 10 ms
time base. Since the count interval is so
sho rt, you can sam ple once every tenth of
a second, count' for a hundredt h of a
second , perform housekeep ing func tio ns in
2.0 ms, and have a display visible for
almost 90% of the time wit hou t using
storage registers. One Nixie stage is elimin 
ated, an d IC6 is unnecessary.

To make the stripped-down version,
subst itute the circuitry of Fig. 8 fo r the
botto m half of Fig. 2. It works as foll ows :
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Rear view of counting circuit .

As t he dividers cou nt up fro m 0 , the diod es
decod e a count of 88 and generat e al ms
lon g reset pulse. At the transition to 90 ,
the co unt gate dec odes a binary 9 on the
most significan t digit and goes high for 10
ms, for ming the gate interval. Thus, the
SN7490s essen tia lly perform t he timing
fun cti ons.

An additional Nix ie stage can be elim in
ate d by deleting the most significant digit
fro m the count cha in. This also saves the
troubl e of figuring ou t the decoding cir
cuitry . Since any vfo will be accurate to
the nearest 100 k Hz, a seco nd of me nta l
wo rk will compute the correct number.

The crystal oscillato r is quite stable , bu t
it can obviously be improved by ins talling
the cryst al in an oven. The TTL circuits
used in this projec t ar e mu ch better th an
RT L wit h regard to noise immunit y. A
significan t am ount of rf can be floating
aro und before erratic operation occurs.
However , it is recom mended that the unit
be care fully bypassed and shie lded; fir st ,
because often there is a co nside rable a
mount of rf float ing around, and, seco ndly,
because the pu lses in the digital circ uitry
are very fas t and can radiate noise to th e

,receiver.
Mechanically, my unit was cons tructe d

on two boards which were then sand
wiched together. Th is saved about 10 sq in.
Th ere is no reason why the unit can 't be
built on one board. Final dimensions excl u
sive of case were 5 by 4-1/2 by 2-1/4 in .
Something this size could probably be
inst alled inside th e cab inet of the rig. If
yo u wish, the Nixies and their drivers can
be placed on a separate board which sho uld
easily fi t in the space take n by t he typical
dial drum or scale assembly .

The unit requires 5V and some conven 
ient high voltage. I desc ribed the B+
"supply" earlier. Th e 5V sup ply is wort h a
few words. Regula ti on is not crit ical, but if
the supply has lot s of hum or noise , filt er it

TABLE I.

Con nectio n Ch ar t fo r all Binary Com bi na t io ns

0 0000 2" 2' 22 23

1 1000 2° 2' 22 23

2 · 0100 2° 2' 22 23

3 1100 2° 2' 22 23

4 0010 2° 2' 22 23

5 1010 2° "2' 22 23

6 0110 2° 2' 22 23

7 1110 2° 2' 22 23

8 0001 2° .2' 22 23

9 1001 2° 2i 22 23

CB

CONNECT

DABINARYN~

Cons tru ction
Unless you want to make a PC board ,

the easiest way to build the unit is to use a
«universal" IC card. The ICs an d the Nixies
can be mou nted on it, and no drill ing is
required . Since most of the wiring is
repetitive , it can be accomp lished quite
rapidly. The counter board will t ake about
4 hours, the tim ing board about 2 . Looking
at the pho to grap hs you may disbelieve me ,
but it goes very fast.

One suggestion to speed things up is to
use the wire t hat can be fo und in multi
conductor telepho ne cable. A fo ur foo t
scrap of this stuff has 200 ft of hookup
wire in it , and the wire has a soft plastic
ins ula tion which is very easy to strip. It
melts at a low temperat ur e, but sinc e
you 're using a low power soldering iro n,
th ere sho uld be no problem.
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out before it get s to th e oscillator . The
oscillat or only takes 5 rnA or so and an RC
filt er should be sufficient.

I used so me nondescript power tran sis
tor for th e series regulat or. Any thing that
can hand le an amp and 5W of dissipation
sho uld be sufficient.

The resistor sho wn bridging the transis
tor byp asses some of the curre nt witho ut,
t heo ret ically, greatly affecti ng the regula
tion. Measure the voltage across the trans
istor - th ere should be a large ac compo
nent. Pick a value for the resistor so that
when the voltage is at an instanta neous
minimum, th e current through the resistor
is about 100 rnA. If all this is too much
trouble, don ' t bother. Almost any transis
to r you choose can hand le th e power even
withou t the resistor.

Final Thoug ht s

I have described a fairly simple and
relat ively chea p way of obtai nin g acc urate
freq uency calibr ation. There are so me in
heren t limitati on s. The main limit at ion is
tha t th e counte r doesn 't actually measure
the transmit ter output frequency. Since
t he assorted conversion oscillators are in
evita bly crys tal -contro lled, ther e is little
cause to worry about significant err ors.
When yo u install th e unit , it might be a
good idea to set the vfo at 00 0.00 and
zero-b eat the transmitter output with y our
calibrato r by adjus ting the trimm er capaci
tors on th e conversion crysta ls.

If yo u ca n' t build the counter described
becau se yo ur rig doesn 't fit the criteria.
t here is still hope. For instance, if it is
additive and sub tra ctive, you migh t con
sider using th e bidire ctional counte rs th at
are now available. Direct ion of coun t can
be controlled by the band switch . These
units are presently more expensive than the
7490s.

If your rig uses so me odd vfo frequency,
perhaps wit h a 4 55 kHz added or sub
tra cted , you can try severa l things. One is
to mix the vfo with a signal that will
subtract th e odd number. Another is to
preset the counte r with th e reciprocal of
the odd number and set to 9 all digits mo re
significant than the odd number. I don' t
know ho w well th ese ideas will wor k, since
it was not necessary to try them, but they
seem to be theor etically sound . The refer
en ce gives a design for a mo re elaborate
counter that might solve your pro blem.

If you feel as I do, that electronic
equipment should ha ve 'uses comprehen
sible to the layman, wit ness an addit ional
characterist ic of th e digit al dial. Take vfo
knob firmly in hand and give it a spin . The
last two' digits of the display will be
rand om numbers ! Not wishing to be com e
an accessory before the fac t , I won't
attempt to suggest what you might use
th ose rand om numbers for , except perhaps
compiling a rand om number table. But that
shouldn't sto p yo u fro m think ing . ..

...WA2IKL-

10 KHz
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RESET

J;470
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1"--~1\3~COUNT
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Fig. 8. By su bstitu ting this circ uit for the bottom
half o f Fig. 2, a ch eaper but less accurate digital
counter resul ts.

Ref. Macleish , Kenn e th , "A Frequency Counter
For th e A mateur Station ," QST, Oct ober 1970,
pp.15.
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15
METER

SIGNALS •

\ , FROM

A t a time when the words "radio
astro nomy" co njure up pictures of

gigantic parabolics and co mplex UHF
feeds , it is a curio us fact that one of t he
longest stan ding un sol ved ridd les in th is
field is co mmonly studied with a simple
HF yagi.

The story of this puzzle begins in 1955
when two astronomers, K. L. Franklin and
Bernard Bur ke, were testing a new 22 MHz
radio telescope. Quit e unexpectedly , they
discovered that powerful sporadic radio
emissions were being received from the
vicin it y of the planet Jupit er .

J upiter is the largest of th e plan et s in

66

our solar system. This gian t ha s a diamet er
of more than 12 times that of the eart h
and it is so massive t ha t it is be lieved by
some astrophysicist s that it just missed
becoming a true star. It s surface is shroud
ed by layers of clouds beyond which lie
some 12 known mo ons. The four largest of
th ese moons are bright eno ugh to be seen
with a goo d pair ' of binocul ars . In fact ,
they were di scovered by Galile o the first
time he turned his primitive telescope on
thi s bright object.

In the years sin ce the initial discovery of
th ese rad io signa ls, investigati ons h ave led
to a number of interesting discoveri es.

73 MAGAZINE



Among these are that the emissions are
essentially confine d to a region below 30
MHz. That is, to the region covered by
most conventional communications re
ceivers .

The energy contained in these bursts of
activity is so enormous that they can b e
readily rece ived by a three-element yagi
and a conventional receiver.

The bandwidth of t hese sign als is rela
tively narrow, sometimes no wider than
300 kH z. Su ch an effect definitely suggests
some kind of resonance effect is associated
with t he generation of these signals. When
ob served , these signals may appear on one
frequency and then gradually drift in fre
quency either up or down for several
megahertz and then disappear.

It see ms po sitively established that the
lo wer the frequenc y ,-the greater are both
the signal strength and the pro bability of
occ urren ce.

When heard with an AM detector the
Jupiter or "Jovian " sign als sound very
mu ch lik e an unmodulated carrier being
swished back and forth acro ss the fre
quency. Interspersed with the swishes are
shorter pops. Th e swishes, whic h last on
the order of a second or so , are some times

COSMIC

. .0100

Main operating position at the U of F Ju pi ter
radio observa tory. No te the 75S-1s. .'

called L (for "long") bursts. The L bursts,
as sho wn in Fig. 1, are thought to be
produced by scintillation or " t winkling" of
even- lo nger pulses. T his twinkling is caused
by the clouds of electrons that flow out
from th e sun and into the sp ace between
the earth and Ju piter through which the
signals travel.

The pops are often called S (for
"s hort") bursts. These ap pear to be caused
by some me cha nism at the source and their
ex planation ma y well be an important clue
to th e cause of Jovian emissions.

JUPITER NOI SE STORM

18 MClS, SEPT. 14, 1963

GAINESVILLE , FLORIDA

ILS.U

AUGUST 1971

Fig. 1. Typical pen-recorder tniclngs o f Jovian signals.
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WORLD PREFIX MAP- Full ector. 40 " x 28" . shows
prefixes on ea ch country OX zones. time zo ne s.
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above . . .. .. . • . • ... .. . .. . .... . . . . . postpaid$3.50

See your favorite dealer or order direct.

Directional Beams

Another most curious effect is that th e
signals seem to be dire ctional in nature.
That is, it appears as if the radiation is
confined to beams' about 70° wide and
originate from specific confined areas of
the planet. Observations indicate that the
emissions obs erved are originating from no
more than three or perhaps four locations
which rotate with the giant planet. Radia
tion is detected only when those regions of
the plan et face the' earth. Measurements
made by two different techniques suggest
that th e source size has an uppe r limit of
400 km , and may be as small as 3 km.

Narrow bandwidth, directional beams,
and fix ed localized and limited sources
quite naturally lead to the speculation that
the signals may be the result of some
"intelligent" activity. However, partial ex
planations for these effects, based on nat
ura l occurrences, exist and it seems prob
able that further investigation will, in time ,
complete this pict ure.

Figure 2 shows a diagram of storm
occurrences as a function of longitude for
th e rotating planet. It will be noted that
three or perhaps four distinct sources,
label ed A, B, and C are present.

The ex planation of the discrete source
locations may lie in th e supposed existence
of short variations or "gli tches" in the
planet's magn eti c field. Such anomalies are
known to exist in the earth 's field and can
be supposed to exist on Jupiter.

Such glitches would be fixed in the
plan et 's field and rotate with th e planet.

HeX-IOOO THE
1000 WATT

TRANSCEIVER
of the

70'S

Radio Amateurs
• Reference library

of Maps and Atlas

,.
•,

O' 16 0' 270'

II"RAOIOAMATEUR I 16 k' ca cc INC.

: • I ' ~ Dept B 925 Sherwood Drive
~ ' l ake Bluff. III. 60044
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Fig. 2. A p lo t o f the probabili ty o f noise storm
occurrence versus Jovian lon gitude illu strating
so urces A, B, and C distributed aro und the
planet.
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They could provide a collecting place for
electrons at some level in the magnet
osphere and perhaps provide a site at which
some mechanism would excite these elec
trons into oscillation.

Another more recent explanation sug
gests that the sources are caused by fast
electrons following the magnetic field lines
into the upper atmosphere nea r the north
and south poles. These electrons would
radiate in cone-shaped beams. Due to the
fact that the magnetic poles of Jupiter are
inclined some 10° to its rotation axis. This
combination lead s to the beams only being
aimed at the earth during times of Jupiter's
10-hour day. This gives rise to the appear
an ce of several sources while there ma y be
as few as two. In a general way this process
bears some simil arity to that which pro
du ces aurora here on earth. No matter
which of the many explanations is correct ,
the combination of electrons and magnetic
field would provide the necessary (gyro
magneti c or syn chroton) resonance effec t
for the narrow bandwidth emissions, but
not necessarily the energy to produce
oscillation.

Just what source of driv ing ene rgy does
produce the oscillations? In the beginning
it was thought that the radiation may have
been caused by lightning strikes on the
planet. How ever, measurement s of the en 
ergy received here on earth indicate that
the en ergy of the Jupiter " noise storm"
bursts is approximately 1011 times that of
an earthly lightning bolt! Henc e this ex
plana ti on seems inadequate.

The 10 Elfec!

Adding to th e confusion about the
source mechanism is the more recently
discovered 10 effect. 10 is the innermost of
the fo ur large satelli tes discovered by Gal
ilea and is slightly smaller than our own
mo on.

It has been found that a significant
number of the noise storms occur when 10
is in certain preferred po sit ions with re
spect to t he various source lo cati ons.
Hence, while storms may oc cur at any tim e
on e of the sources faces the ear th, some
how 10 en hances the probabilit y of a storm
considerably. Figure 3 illustrates that when
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Fig. 3. Th is illustration sho ws the p ositions of 10
which appear to trigger sour ce B and so urce C
and A storms.

10 is at a position of 90 ° from dir ectly
behind Jupiter, source B is most likely to
produce storms . In fact , as high as 98% of
all source B storms occur when 10 is near
this lo cation . Likewise, when 10 is at an
angle of 240

0
source C and some times

source A are lik ely to be active. Of co urse,
not only must 10 be in one of these
"special" positions, but simult aneously ,
th e appropriate source must be aimed at
the earth.

One t heory , called the «dy namo hy 
pothesis," holds that this moon, oribiting
well with in the strong magnetosphere at
about 280, 000 miles , conducts electricity
well enough to in te rac t with the ro ta ting
magnet ic field of the plane t to form a giant
electrical generator. If this were so, in
certain positions it could pump the large
nu mbers of energe tic electrons along the
magn et ic lin es into the polar zones to cause
the no ise storms.

A full understand ing of how this co mes
about will undoub tedly aid significan tly in
solving t he basic pro blem of why the
storms occur at all. In the meantime the 10
effect provides a convenien t way of actual
ly pro ducing fairly accurate pred ictions of
when noise storms will occur.
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Receiving the Noise Storms

Receiving signals from beyond our own
ionosphere presents problems of its own .
T he same ele ctrons t hat reflec t 2 1 MHz
signals ba ck to earth and provide skip , also
reflect away in coming signa ls from beyond .
Conseq uently one mu st observe at times
wh en the ionosphere is " transparent." This
is to say , one must , in gen era l, listen at
night.

T his all adds so mewha t to the com
plexity of th ings since it requir es that
J upiter be up at night . Therefo re, it is only
pos sib le to listen fo r Jo vian signals for
about six to eight months of the year. T he
1970-1 971 " a pparition " bega n abou t De
cember 1970 and will end about July
197!.

Receiving these st orms is well within the
capabilit ies of any amat eur who has t hree
or mo re elemen ts on 15 met ers. This, in
co mbinatio n with any decen t co m munica
tions receiver will pro d uce excellen t re
sults.

The on ly difficul ty is that most trl 
banders do not point up (ex cep t perhaps
afte r a high wind I}. Depend ing o n the time
of night Jupiter may be found as high as
40° or so above t he ho rizon . Two general
solutions ex ist fo r this problem . One ap
proach would be to arrange to tilt the
ant enna. Thi s can often be done wit h a
small yagi by modifying the mountin g
bracket and using a simp le system of ro pes
to til t t he antenna, wh ile using the ro tato r ,
as before , t o change the azimuth . (I t might
be adde d that suc h «haywire" syst ems are
still used o ccasio nally by " pro fessionals"
today.}

T he seco nd solution is to do nothing
All earthbound horizon-aim ed anten nas
have at least one, usually many lob es aim ed
high in the sky, due to ground refl ecti on .
Hen ce , if the an tenna is pointed at the
same azimuth as Jupit er, the re fs a fair
chance that half the ti me Jupiter will be in
o ne of these lob es . Needless to say, h ow
ever , th e fo rmer system is mo re certain
than the latter.

While Ju pit er does not ra d iate at 2 1
MHz continuo usly, the 10 effect permits
fairly good predictions to be made.
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Since so me storms occur without corre
lat ion t o the 10 effec t , it is also possib le to
observe Jovian activity on o ther t han t he
predicted nights.

One sho uld be careful no t t o co nfuse
lightning discha rges with Ju pit er . The raspy
crash of ligh tning is quite d ifferent t han
th e rounded swishing of Jovian signals.
Those living in areas of high elec trica l
act ivit y (su ch as here in Florida) will hear a
good deal more lightning than Ju pi ter.
Likewise, in the early evening or t oward
sunrise, those within skip d istance of such
an area ma y also experience activity of t his
sort. Occasionally , if spora dic E is prese nt ,
skip ped lightn ing ma y oc cur at an y ti me of
night.

Despit e the very great similari ty be
tween Jovian signals and that o f a carri er
being swished across the freq uency (when
you use an A M det ect or) , th is is only an
illusion . If yo u use a pro du ct det ect or, d o
not expect t o hear a carrier going ba ck and
forth through zero beat. Both cases will
yield only a strong rise in the no ise that
sounds lik e a carri er on an AM de tector.

T he in tereste d reader who wishes to
purs ue th e matte r o f t heory and prev iou s
observations fu rther will fin d, in Radio

. 1
Ex plor at ion of the Planetary Syste m, an
int erestin g and very read able account of
th e Jupit er story . At a somewhat higher
level, the art icle "The Magnetosphe re of
Jupit er ,"? availab le thro ugh most college'
lib raries , prov ides an up-to -date review of
cur ren t work,

The au thor wishes to thank Drs. Alex
Smith and George Lebo and t he ir asso 
cia tes at the University of Fl ori da for
providing th e data in Figs. 1 and 2 .
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Part XI Antennas
One item which every radio station, be

it for two-way communications or
merely a listening po st , has in common is
the an te nna. By definition , the antenna is
th e part of an insta lla ti on which couples
t he transmitt er or receiver to t ha t litt le
understood medium in which radi o signals
travel, so without one neither transmission
no r reception could be possible.

Because of its cen tral imp ortance, the
antenna is involved in a number of ques
tions in th e FCC exa mination for the
Gen eral class ticket. Let's look at so me of
these ques tions dealing with antennas and
closely relat ed subjects.

The FCC stu dy list ques tions include :
13. Define standing wave ra tio (swr).

How can the swr of a line be determined?
How are t he swr of a line an d its characte r
isti c impedance relat ed ? Name some fac
tors that affect the charact eristic imped
ance of an air-insulated parallel-con ducto r
tra nsmission line?

2 1. List several characteristics of a
vertical quarte r-wavelength an te nna.

41. How is the ap pro ximate length of a
half-wave dipole relat ed to the resonant
frequency? Compare the operating char
acteristics of a half-wave dipol e an d a
grou nded ante nna.

4 3. How can amat eu r equipment be
protect ed from lightning discha rge?

49. Briefly discuss ho w a multiband
" trap" antenna operates.

Since these qu estion s cover no t only
antenna operation and characteristics, but
those of an ten na feedli nes as well, we're
going to have to look at everyt hing be
tw een the transmitter ou tput connector
and t he input connector of t he distan t
receiver to get a full grasp of them.
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We'll begin by trying to det ermine
" How do antennas operate? " If we get
aro un d that one (and several very thick
books have been writt en on the subject ;
hopefully , we'll t ake far fewer words an d
not leave you nearl y so confused), we'll
continue by asking , " What majo r kinds of
antennas exist? "

From there , we'll shift OUf attention to
the feedline and inquire " What's imped
ance in antennas and feedlines?" Finally ,
we' ll get aro un d to that pere nnial conversa
tion-piece swr with our last question ,
" What do es SW f do for you ?"

It's a big assignment. Let's get moving.

How Do An tennas Operate?

In the beginning of th is study course we
made t he acquaintan ce of the electric and
magneti c fields whi ch are insepa rably as
sociated wit h the flow of elect rica l curr en t
or the mo tion of a magneti zed object. At
tha t time , we observed that while the
electric and magne tic fields were alter
nat ely swapping their energy conte nt to
provid e motion of the curre nt, some of the
energy was lost to the my sterious sur
rounding medium, an d this loss was known
as " radiation ."

An ante nna is simp ly a device intended
to mak e this " loss" of elec tro magnetic
energy easy; its whole purpose is to couple
energy from a normal wire conductor in to
space, or from spa ce back into a normal
conductor.

Since any flow of current within a
conductor invo lves at least some radiat ion ,
almost any conducting materia l mus t act as
an antenna of sorts , coup ling energy into
space an d vice versa. That's why por tab le
radios operate so well wit h self-contained
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First, let's assume that we have neit her
volt age nor current associat ed with the
ante nna. With no volt age, there 's no elec
tri c field, and wit hout curren t, no magnet ic
field. The antenna is just so much wir e,
hanging in the breeze.

Now let's apply a voltage sudde nly at
th e feedpoin t, say 1OO V between the wires.
That wo uld be +SOV to one wire and -SOY
to the other, for ins tance.

These voltages cannot app ear instantly
at the ends. Instead , they must travel along
the wire (at approximately the spee d of
light ) t o get there.

At ea ch inst an t during this rather bri ef
trip , there's a poi nt on one wire at which
voltage is just changing from a to +50 V,
and a corresponding po int on the other at
which it's just going from a to -SOY. As th e
"wave front" moves toward the ends of the
ant enna, t hese t wo points ar e getting far
ther apart from each other .

Sin ce these two po ints are at different
volt ages, an electric field will exist bet ween
them. And since they're moving away from
each othe r, the field is expanding ra pidly.
The energy whic h ena bles th is field to
expand is ex tracte d fro m that whi ch we
fed into the wires to cau se the initial
change . <,

But whe never an elec t ric· field moves, a
magnetic field moves right along wit h it.
Tha t voltage change involved a curren t
flow, and the cu rre n t flow is great est ba ck
at the fee dpoint because t hat's where all
the ene rgy must pass .
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antennas. They have high sensitivi ty, and
the tiny internal an t ennas ex tract enough
energy from the pow erful broadcast station
signals to do a good enough job.

Virtually all ham antennas, though , are
condu cting surfaces whic h are large in
comparison with the wavelength in volved .
When the conduc tor is long in compariso n
to the wavelength, the field st rengt h at any
on e point on it will not be balan ced out by
similar strengths at many other nearby
points. Inst ead , the st rength of both the
electric and the magnetic field arou nd an y
on e poin t on the conduc tor will vary, and
the strength fro m one point to another will
vary depending upon the distance bet ween
the po in ts.

To see ho w this works, let's look first at
a half-wave dipole antenna whic h is fed at
it s cen te r. This antenna (Fig. 11-1) is one
of the most commonly used varie ties, and
is also one of the easiest to visualize in
operation .

;:':"\~~ ,:=='<, ----.,
c \ t • 0, ' ' ...-----_ ... -- ---
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Fig. 11 -1. Half-wave dipole provides example of
how resonant antenna operates. At top antenna is
disconnected from any energy source and so is
inactive. When energy is supplied, field s begin to
travel toward tips of antenna. As they travel ,
radio waves are em it ted into space. Each cycle of
R F rep eats this action to provide continuous
radiation.

Eventually (rat her rapidly , in fac t) the
voltage change reaches the en ds of the
ant ennas. Now it has no place to go . The
field , ho wever , is expanded to a large
region, and contains a surprisingly large
amount of sto red ene rgy which ha s to go
som eplace.

When the voltage stops moving, the
curren t through the feedpoint stops also.
The associ at ed magnetic field collapses
(becau se motion st opped) . Thus, when the
electric field is at its strongest, the mag
neti c field is at zero , whic h est ablishes a
9 0 -d egree -out-of-pha se relationship be
tw een the field s and im parts outward
motion to the resulting radio wave.
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When t he magnetic field collapses, not h
ing rem ains to hold the electric field
stret che d, and it also collap ses. The volt
ages ru sh back down the elements towa rd
the feedpoint. Since they're no w going the
ot he r direc tion, their polarities are re
versed , and when they get back to the
feedpoin t th e electric field is ba ck to zero
whi le the magnetic field is at maximum .

If we do this wit h 'de , as we did in th is
example, every thing will sta bilize afte r a
few such cycles. The fields will carry away
any transient energ y , and when the full
length of the an te nna rea ches a steady
state , rad iation will cease.

Howe ver, if instead of de at the feed
point , we apply ac , and adjust the fre
quency of t his ac so th at each tim e a
reflected wavefro nt comes back from t he
tip s o f t he antenna elem ents, it finds a new
" push" just ready for it to send it on it s
out ward pat h again , t hen we have a radiat
ing device par excellence. It will accept just
eno ugh energy fro m the feed po int to ba l
ance out that which it " loses" to spa ce,
and thus main tain what is known as a
"s tanding wave" of rf energy on the
ant enna. During each cycle of applied rf ,
this sta nding wave will launc h an infinite
number of traveling rad io waves into space .

In pra ctice, we can not adjust the fre
qu ency to suit our antenna , because ham
frequ encies are assigned within rela tive ly
narrow bands by th e FCC. What we do
instead is to adjust our an tenna length to
fit the frequency at whi ch we desire to
opera te.

Frequency and wavelength are close ly
related , since frequen cy is the number of
complete cy cles which occur in a specified
period of time, and wavelength is th e
distance between corres po nding points of
two successive cycles. Th e speed at whi ch
radiation travels is t he relat ing elemen t ;
waveleng th is equal to speed of travel
divided by frequency. If wavelength is in
met ers and frequency in megahertz, the
for mula comes out to be A= 300/f.

The half-wave an tenna we've been using
as an example, then, sho uld have a length
appro ximately ha lf of one waveleng th . To
op erate at 7 MHz, its length should be
abo ut 22Yzmeters.
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Thi s relationship is only appro ximate ,
th ou gh , because every an ten na has some
capacita nce to ground , which makes it
appear to be a litt le longer ( to the fields}
than it really is. The di fferen ce usually
amounts to abo ut 5%; the for mula usually
used to det ermine length of a " half-wave"
antenna takes this int o account, an d also
comes out in feet rather than met ers. It 's ..
length = 468/f , where f is frequen cy in
MHz.

Figure "11-2 shows what ha ppens when
an an tenna is either too short or too long

TOO S_T c r 'l [ Q TOO l OW)

TOO lO~G er At o "1'00 'l ":;H)

Fig. 11-2 . Whim antenna is too sho r t for o pera
ting freq uency, reflected electric fie ld is o u t of
phase with driving energy (top ) and part of
driving en ergy is cancelled. If an tenna is too long
[o r frequency (bottom), same thing happens in
reverse d phase. Only if an ten na length and
op erating fre quency m atch (cen ter ) does all
energy ra dia te, and an tenn a 's im pe dance ha s n o
reactive co mpon en t.

for the o perating frequency , as well as the
desired result when t he length and fre
quency match .

However, one-half wavelength is not the
on ly pract ical length for antennas. Almost
any multiple of qua rter-wavelengths (wit h
th e 5% corre ction facto r applied to th e one
at the far end , only ) can be used. Such
antennas are sometimes called " long-wire"
an tennas, although some hams use the term
" long wire " for a random-l ength ante nna
which op erates in spite of rather than
because of it s length.

Any antenna has t wo characteristics by
which it s perform an ce can be measured ,
and a thi rd which is essentia l to making u~e
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of it. The " rating" charac te ristics are its
directional pattern or directivity, and its
efficiency, and the third characteristic is its
impedance. We'll examine im pedance later.
Right now let 's take up directivity.

When t he an te nna launches its radio
waves int o space, each tiny part of th e
conductor lau nches its own collection of
rays. That is, each infinitesimal portio n of
the an tenna acts like a ti ny isolated anten 
na, and each rad iates its energy equally in
all directions like an expanding sphere.

In some directi ons, however, the travel
ing waves from various parts of the overall
antenna structure has phase rela tionships
whic h cause them to cancel each other,
while in other directions these phase rela
tionships cause the individual rays to rein
force each other and build up added
strength.

For the half-wave dipole, the resulitng
pattern of " far-field signa l intensity" is
something like a do nut strung on the
antenna wire (Fig. 11-3), with the strongest
part of the pattern at righ t angles to t he
wire itself, and no field strength at all off
either end.

Fig. 11-3. Radiation pattern of half-wave dipole
is shown here both in cross -section (left) as
generally drawn in pattern diagrams, and three
dimensionally (right). Resemblance to donut
strung on wire is easy to see. This pattern occurs
only if antenna is in "free space" with nothing
affecting it, a condition which never actually
occurs. Actual antennas are influenced by pres
ence of ground, which reflects energy a~d mod
ifies the radiation patterns.

Long wires modify this pattern to pro
duce a cone of field strength (Fig . 11-4),
aimed in the same general direction as the
wire is pointing, but covering a region at an
angle to the wire itself.
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Fig. 11 -4. Long-wire an tenna's radiation pattern
stretches the figure-8 pattern of dipole into pair
of Jobes. The longer the wire, the closer the lobes
approach the wire direc tion. In 3 dimensions,
pattern would resemble two cones, point-to
point, strung on wire.

Combinations of long wires can be put
toge t her as in the rhombic antenna (Fig.
11-5), to give almost no response at all
except in the two directions in which all
the combinations add together. Such an
tennas are favorites of commercial inst alla
tions, as well as of those ha ms who can
afford enough space to string them. Most
of us, t ho ugh . mu st settle for mu ch less.

In fact, the differences bet ween the
vario us types of antennas are largely differ
ences in directional patterns, or in different
types of cons truction in orde r to achieve
equivalent directional patterns.

The efficiency of an antenna is di fficult
to measure. In general, resonant antennas
(those which are mul tiples of quart er wave
lengths long) have the highest abso lute
efficiency, an d directive antennas (those

" ", ,
0 , oa

FEED

a ",
0, 0,

Fig. 1 1-5. Rhombic antenna is derived from
long -wire (Fig. 11-4 ). Each leg of th e rhombic has
a long-wire pattern symbolized here by lines
rather than lobes. Ra diation arriving from left ,
however, goes to terminating resistor and does
not affect feed1ine; thus lobes A, B2, and Dl
have no effect on antenna operation . That
arriving from right can reach feed line. Of this,
only that in lobe C of each leg adds up . Bl lobes
tend to cancel each other out, as do D2 lobes.
Result is highly directional single-lobe pattern,
but antenna is too large for most ham installa
tions.
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with sharp dir ectional patterns whic h con
cen trate the radiated energy within rela
tively sma ll volumes of space) have high er
appare nt efficiency th an do non dir ectional
antennas. On e rule of thumb left over from
the earliest days sti ll is sur prisingly valid 
the more wire , the better.

In additio n to the characteristics of
dir ect ivit y, efficiency, and impedance,
whi ch we've mentioned , every an tenna has
one other characterist ic called polarization .

While it's a bit hard to visualize clearly,
every radio wave is compose d of two
related fields in motion - the electric field
and the magnetic field . Each of these field s
has it s own plane. and the tw o planes cross
each other at right angles to esta blish th e
line along whic h the wave trave ls. If it
helps to think of the two walls of a room
meetin g at the corner to esta blish the
position of the corner , do so.

The polarization of thi s radio wave is
simply th e direction in which th e elec tric
field 's plane extends. If the elec tric-field
plane is ver tical, t he wave is said to be
vertically polarize d, and if the elect ric-field
plane is horizonta l, the wave is horizontally
polarized .

Since it's impossible to separate out a
single radio wave in practi ce, a "vertical"
or " horizontal» polarization of a signal
mus t refer to th e polarization of th e
majority of the individual waves whi ch
make up that signal. As a result , all actual
signals contain portions of bo th polari za
tions. A " vertical" signal will have som e
hori zontal compone nts, an d vice versa_

A signal which contains both ver tical
and horizontal components is kn own as an
"ellipt ically" polari zed signal, and if it has
equal amounts of vertical and horizontal,
we call it " circular" polariza tion .

What det ermines the polarization of a
signal is the antenna -that transmit s it ~ but
polarization o f any individua l wave will
change every time that wave is reflected
fro m any thing on its path from transmitter
to receiver.

Th e plane in which the transmitting
antenna polarizes th e signal is the same as
th at co ntaining the wire of the an tenna , for
the most common an tenna types. Thus, a
horizontally st retched half-wave dipole will
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transmit a horizontally polarized signal,
while a vertical antenna will transmit a
signa l having vertical polarization.

If the signal is t ransmitted at the same
ti me from two antennas, one vertical and
one horizontal, the result is an elliptically
polarized signal.

In the normal HF region (3 to 30 MHz),
the po larization of the signal doesn't mean
too much because most communications in
these bands are by means of the ionized
layers of the atmosphere , and the polariza
tion is rotated when the signal reflects
from these layers. At VHF', however, polar
ization is important. VHF work in this
country now seems to be about equally
divided between vertical and horizontal
po larization . Elliptical po larization is sel
dom used except in the UHF regions and
above, where the he lica l antennas whi ch
produce it most simply are small enough to
be convenient .

Now that we have some ideas ab out
how an antenna works in general, let 's take
a look at the various types of antenna s in
common use.

What Major Kinds of Antennas Exist?

Antennas are classified in many diffe 
ren t ways. Some of them are named for the
people who first popularized them, some
are named for their major charact eristics,
and some have apparently arbitrary names.

The most gene ral divisi on of an tennas
br eaks them int o tw o groups: those which
de pend upon standing waves for their
operation (as described in the previous
section) and those which operate wit h
traveling waves. Traveling-wave an tennas
are sometimes known as "terminated" an
tennas. Hams make very little use of this
type, be cause at moderate frequencies they
require excessive acreage , and at fre
quencies where the ir size is practical, the y
are outperformed by other ty pes. The
rhombic is virtually the only terminate d
antenna used by hams , and we won't go
into any of the others in this gro up.

The antennas using standing waves can
be subdivided again into those which are
"resonant" and those which are not. A
reso nant antenna is one which is cut to a
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length which is a multiple of Y4 wavelengt h,
or made to appear to be such a length by
electrical tricks such as loading coils, capa
citance, or tuned traps. Most ham antennas
are resonant.

A no nresonant antenna is simp ly a
random length of wire. Normall y such an
antenna does not operate well unless it's
tuned by an antenna tun er , whic h turns it
in to a resonant an te nna so far as the
electrical properties ar e con cern ed .

Among resonant standing-wave anten
nas, tho ugh, there are still an amazing
number of types to be examined.

The most common is the half-wave
dipole which we used to examine antenna
op eration . In its purest form, th is consists
of a length of wire on e-half wavelength
from end to end (less the corr ection factor
we mentioned before, for end capacitance),
with an insulator in the middle . This
divides the antenna, both physically an d
electrically, into two equal quarter wave
lengths of wire set end to end. These are
fed wit h a " balan ced signal" (one whi ch is
balanced with respect to ground, so that
when the signal on one wire is at its
positive peak that on the other is at
negative peak).

The dipole conti nues to b e a good
performer even when it s two wires are not
str et ched in a straight line. Such varian ts
have many names.

For in stance , ~he pop ular "inverted vee "
ant enna is merely a half-wave dipole sus
pended from a single pole at the center,
with the ends allowed to droop down to
mu ch shorter supports. Its behavior is
much the same as that of the dipole.

A half-wave dipole performs well not
onl y at its fundamental fre quency but at
th e third ha rmonic of this frequency,
where each wire is % wave long ins tea d of
Y4 wave . That is, a dipole cut for 7 MHz
also does well at 2 1 MHz.

However, at even harmonics the dipole
do es no t do so well. The feed point imped
ance becomes high rather than low (voltage
fed rather than current fed) . And most
ham bands are in an even-harmonic relation
to each other.

Operators who want to use all ban ds
thus find themselves in need of several
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antennas if they intend to use the dipole.
One solution to th e problem which find s
wide use is to place all the anten nas
together (Fig. 11-6). This is sometimes
called a "parallel dipole" anten na . Only the
pair of conductors which are resonant at
the par t icular frequ ency in use are effe c
tive, and they opera te as a half-wave
dipole. The rest of the conducto rs merely
go along for the ride.

q p
Fig. 11 -6 . Parallel·dipole antenna con sists o f
several half· wave dipoles all strung to ge ther and
connected at feedpoint. On ly tha t wh ich is
resonant in any band is etteative; rest disconnec t
th emselves.

Ano ther solution to the pro blem is th e
" t rap" antenna. This is essentia lly a half
wave dipole for the lowest frequ ency to be
used , with tuned para llel-resonant " traps"
inserted in the wires. At th e low est fre
qu ency , th e trap circuit s show u p as
inductance which elect rically lengthens th e
wire, so that the phy sical leng th of the
antenna is less th an its electrical length. At
the next higher band , the outermost tra ps
are resonant an d eff ectively disconn ect the
ends of the wire , leaving a half-wave dipole
for the high er freq uen cy. In a 5-ba nd trap
antenna (F ig. 11-7) , this dipole also is
loaded by the inner traps.

At th e next higher band, th e next set of
traps is resonant and so cut s off all th e
ends (including the outer traps) . The
fou rth band of the 5-ban d t rap is 2 1 MHz,
whic h takes advantage of the third-har
monic operation and uses th e 7 MHz
dipole . Finally at th e highe st band , the

Fig. 1 1-7. Trap dipole ma k es use of paralle l
resonan t " trap" circu it s in wire to al ter length of
an tenna depending upon frequency. See text for
explanation of antenna 's action.
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innermost traps isolat e the out er portions
of th e an tenna to again produce a half
wave dipole.

The trap antenna is a bit more difficult
to adjust pro perly than is the parallel
dipole, because the wire length, trap induc
tan ce, and trap capacitance all interact
with each other at every operating fre
quency. Howe ver, th ese multiple in ter
actions permit fine adjustments which per
mit improved performance if yo u have
enough patience.

Still another solution to the all-band
ante nna situation is the Wind om antenna.
The Windom is a pseudo-balanced antenna
similar in appearance to a hal f-wave dip ole,
but with the two conductors being of
unequal length . This raises th e feed point
impedance to ap proximatel y 300n, per
mitting use of co mmon TV twinlead . Inter
action between th e shorter wire and the
lon ger wire permits resonance on several
ham ban ds simultaneously.

,...- - - - --- 136"--- - - - --<

Fig. 11 -8 . "Windom" antenna pro vid es ma tch for
30aQ fee dJine and h"'as been popular since m id 
1930's. Dimension s are 'cri tical in order to ap
proximate 300n imped anc e a t fe edpoint on all
hf ham bands.

Th e " L" antenna is similar to th e
Windom, bu t the two legs of the antenna
extend at right angle to each other rather
than in a straight line. This tends to
broaden th e direction al pattern in compar
ison to the tw o-lob ed effec t Common to
almost all dipoles .

All of th e antenn as we've examined so
far have been of the " balanced" variety,
which are normally stre tched in the hori 
zontal plan e and so produce ho rizonta lly
polarized signals (they don't have to be ; at
higher frequencies vertical dipoles are often
used).

How ever, radi o waves will reflect fro m
any conducting surf ace, and the reflection
produces th e same effect as a mirror does
for light rays. That is, if a half-wave dipole
were t o be cut in two at its midpoint and a
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Fig. 11-9. "Im age" principle is key to o peration
of quarter-wave vertical antenna. R eflected ray
sho wn act ually origina tes at tip of ac tual anten
na, bu t apparen tly originates at tip of "image "
ant enna beneath ground surface. Effectivel y,
then, an tenna is a half·wave dipole standing on
end, while actual stru ctu re is only quarter-wave
high.

huge reflector properly placed (Fig. 11-9),
the effect wo uld be the same as if the other
half of t he dipole (the " image" antenna)
were actually still present.

OTItis is the basis fo r th e quarter-wave
grounded antennas ofte n known as "Mar
coni" an tennas. They are , in effect, hal f of
a half-wave dipole, using the gro und as t he
reflector to prov ide the "image" of the rest
of the antenna.

Such an ante nna mu st be vertical in
order to use the ground as t he reflect o r ,
and so t his t yp e of antenna is often called
simply the "ver tical" ante nna .

Traps can be use d in a vertical, for the
same effec ts obtained in a trap dipole .
Similarl y , several verticals can be erected in
parallel with each other and sharing a
co mmon feedpoin t to produce an all-band
vertic al operati ng mu ch like the parallel
dip o le.

The major differen ces bet ween t he ver
tical and the di pole st em from t he differen t
orientation . Where the directional pattern
of the dipole (on the ear th's su rface) has
tw o lobes of major response, with nulls off
the ends of the wire, the vertical i s omni
directional. It s single null is off the end of
the wire st ill, but no w that po ints straigh t
up. The three-di mension al directional pat
tern is still the same , but since it intersects
th e earth's surface differ ently, t he practical
effec ts are greatly cha nged.

The second major difference co mes
from the change from balan ced (two-wire)
to unbalanced (one wire against ground)
opera tio n. This changes the feedpo int im-
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pedan ce and the type of feed line required .
It may seem as if we've omitted several

co mmo n an tenna types from th is listing.
For instance, we have not yet mentioned
the fo lded dipole or the monopole. How
ever , while these are ofte n spoken of as if
they were di stinct an te nna ty pes , they are
in fac t only variations of ot he r ty pes whi ch
we have alread y described , which have
differen t impedances. We'll get to them in
th e ne xt sec tion .

So far we've discussed only the sim pler
typ es of ant ennas. Long ago people found
tha t the directional proper ties of an anten 
na could be modified by adding more
ant ennas to it , formi ng an antenna array .
The added antennas can be parallel t o the
origina l but separated by some frac tio n of
a wavele ngt h (b roadside arra y) , in a
stra igh t line wit h the original (collinear
array), o r a combination of these (Franklin
array) . The· directivity can be contro lled b y
proper ph asing of curre nts in the individual
elements of the array , to give broadside or
end-fire pa tterns, or to vary the direction
of maximum response (b eam-ste ered ar
ray) .

Most of th e > different an tenna types
used by hams at frequen cies above 14 MHz
involve some typ e of array. A mong them
are such designs as th e "sterba curtain ,"
the " ZL special," the " 8J K," the «flat
top," an d so forth . A speci al gro up of array
designs involves "parasitic" elements whi ch
are no t driven by feed lin es , but rerad iate
energy abso rbed from that rad iated from
the driven element. Th e mo st co mmon of
these "beam" ante nnas is t he yagi, bu t
again man y varia tions have been designed
and each has its own nam e.

One of the more recent ty pes of anten 
na arrays is the " log periodic" an tenna,
which involves exotic mathematics in its
design . Such an antenna can cover a band
width of IOta I while maintaining a goo d
beam pattern and a low swr, but it 's a bit
beyon d the sco pe of our discussion here .

When you rea ch th e VHF bands, the
nu mber of ante nna types ta kes another
sudde n jump. There you may enc ounter
suc h things as the di scone , the he lical , or
th e re re flecting dish (parab oli c antenna).
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However , fo r th e General class exam,
it 's enou gh to know th e simpler ty pes such
as the di pole and the vertical , as well as
having so me idea of th e different ty pes in
use. We've got enou gh for th at now, so
we'll con tin ue and examine imp edance and
feedlin es.
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volt age is low and curre n t high, the imped
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Fig. 11-1 0 . Va riation of im pedance along hal f
wave dipole fro m cen ter to en ds is sho wn here.
Im pedance is ratio of voltage to curr ent, both of
wh ich vary along antenna 's length as shown in
inset, and so ranges from very low at cen ter to
very high a t en ds. Because of radiat ion, im pe d
ance never reaches zero , but has minimum of
abo u t 70U for half-wave dipo le in free space.
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II
Fig. 11-1 2. Folded dipole m ultiplies antenna's
impedance by provi din g alternate paths for cur
rent and so raising vol tage-to-curren t ratio . Two
wire version (top) multiplies by 4 ; 3-wire versio n
by 9.

II

placed near a driven element as in a yagi or
oth er beam antenna ). the power in each of
them affect s the pow er in each of th e
others - and so th eir impedances cha nge.

Because impedance is a measure o f the
ratio of voltage to current , anything which
modifies this rat io will cha nge the imp ed
ance of an antenna. One of the most
com mon modifications of th is sort is th e
"folded di pole" antenn a (Fig. 11-12) . Th is
is an ordinary half-wave dipole. with a
second half-wave of wire stru ng alongside
and connected to it at t he ends. Now,
when the voltage peaks rea ch the end s of
th e antenna and reflec t back. they have not
one but two paths availab le - one back
down the original wire . and the othe r down
th e second wire alongside it. This splits the
curr ent between the two wires. and at the
same t ime doubles the voltage for the same
power (to keep power constant). The result
is that t he impedance is multi pled by four•
two times being for th e dou bling of voltage
and th e ot her two for the halving of
current. A folded dipole then has ab out
30an feedpoint imp eda nce in co mpariso n
with the ordinary dipole's 73n. This makes
the folde d dipole a nearl y perfect match
for 300n twinlead .

If t he two conductor s of the dipole are
not of th e same diameter. th e curr ent will
divide according to th e ratio of th e dia
mete rs . If the driven half is only hal f as
large a wire as th e passive side , two-t hird s
of the current will flow in the dri ven
portion assu ming both halves are of the
same ma terial. To keep power constan t,
th e voltages must change by the same rat io.
so th at at the feedpoint the curr ent is
one -third as grea t as in a plain dipole. an d
th e voltage 3 times as large. giving an
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pedance of a dipole varies because of"this
ground effect . assu ming that the gro und is
a perfect reflector.

When several ant ennas are used toget her
in an arr ay (or when parasiti c elements are

Figure 11-10 show s how impedance
varies along a half-wave dipole . At the
en ds, it's very high (t he capacitive "end
effect " whic h mak es it necessary to short 
en th e wire by 5% fro m an actual half
wavelength keeps some curren t flowing
even at the end. and so keeps impeda nce
fro m becomi ng infinit e) . In the center, it is
low.

You might ex pect th e im pedance to
drop to zero at the cen ter of an idea l
dip ole. but it doesn't . because the antenna
is radiating power and so there's always a
lit tle mor e power going in than th ere is
reflec ting back fro m th e ends. In "free
space" separated fro m all o ther conduc
tor s. a dipo le would have an impedance of
about 73n at its center.

Any actu al ante nna' s impedance will be
modified by the energy whi ch it receives
fro m nearby refle cting surfaces such as the
gro und. Figure 11-1 1 shows ho w the im-

Fig. 11-11 . Im pedance of half-wave dipole illus
trates action of refl ect ed energy from ground in
chan ging ant enna 's actual impedance. Vertical
scale is impedan ce in ohms; horizontal is height
above electrical ground in wavelengths. A t m ul
tiples of one-quarter wave, conditions are similar
to those of free spa ce. A t other dist an ces,
impedance may be higher or lower than antici
pated value .
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Fig. 11- 13. Eq uivalent circuit of transmission line
includes series resist anc e and inductance 'of each
con duc tor, shunt resistance of insul ators, and
capacitance between wires. Induc tan ce an d capa
cit ance h ere determine line's "ch aracteristic im 
pedance. "

Since both res ista nce and rea cta nce are
present in this circuit , it must have som e
value of impedan ce associated wit h it. As it
happens, th e impe da nce turns out to be
constant wit h frequenc y, and is equal to
the square root o f t he ratio o f inducta nce
to cap acita nce.

In a parallel-conductor line, the two
conduc tors are kept a fixed distance apart
by mean s of so me typ e of insulating
material. In the 300n line , the insulating
mat erial is t yp ically po lye t hy lene. At high
er power levels, air is often th e insulating
medium. In an air-insulated parallel
conductor line.. conductor spa cing is fixed
by mean s of insulating spread ers at regular
int ervals.

While bo th balanced and unbalance d
feedlines have a «cha rac teri stic" imped 
ance, it's easier to visuali ze in t he case of
the parallel conduc tor line s, and so we'll
look at them first.

Whenever such a line is varyin g pow er, a
voltage exists bet ween t he two conducto rs
at all times, and curre nt is flowing in each .
Since every conductor has inductance, eac h
of the line's two conduc tors will have
ind uctanc e. Since the tw o conductors are
separa ted by an insulating mater ial, capaci
tance will exist bet ween them. Both the
inductance and the capacitance are "dis
tributed" along th e full length of the line
rat her than being " lumped" into separate
inductors and capacitor s. The inductan ce
will restrict curren t flow, whi le the capaci
tance will inhibit voltage change. The net
result of the inductance and capacitan ce is .
tha t each tiny inc remental portion of the
line is equivalent to the circuit shown in
Fig. 11-13 .
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impedance mult iplication of 9 times or
about 650ft This fact is often used in
beam antennas for impedance matching, to
raise the feed point impedance of the array
up to something large enough to match
conventional feedlines.

The "monopole" is simp ly the ver tical
version of the folded dip ole, in which the
passive conduc to r is grounded . It provides
the same impedan ce-multiplying effect , fo r
th e same reason s.

What makes im pedance so important in
an antenna and feedline is the fact that rf
energy flow s smoothly only when the
im pedance of th e circuit in which it is
flowing do es not change. In fact , the
reason an antenna radiates is directly re
lated to the fact that its im pedance chan
ges, as we saw earlier in this capter. So long
as circ uit im pedan ce remains constant , the
rf energy find s a "s mo oth" path to follo w
and like all kinds of energy, flows along the
path of least resista nce. When imp edance
changes, this produces a «hump " in the
path , and energy goes in all directions. If
th e hump is small, most of the energy
keeps going in its original directi on, but
some will be radiated an d some will be
reflec ted at any hump or discontinuity .

Now that we'v e seen what the im ped 
ance of an anten na amounts to , how about
the fee dline?

In gene ral, feedlines (like antennas) can
be divided into tw o major groups: ba lance d
and un balan ced . 300n twinlead is an ex 
ample of balanced feedline . Coa xial cable is
an example of an unbalanced line . Just as
with antennas, the " balance" is with re
spec t to ground. In a balanced feedline,
any voltage in one wire with resp ect to
gro un d is "balanced out" by an equa l
voltage of opposite polarity in the other
wire. In an unbalan ced line, one con ductor
is always at ground potential and the other
carries the full energy flow .

Most balan ced feedlines are co mposed
of t wo par allel conduc tors, and this type of
line is ofte n called parallel-conductor trans
mission line . It may , ho wever , have more .
In so me commercial insta llations, four
wires are used in a balance d configuration
to carry higher power. 300n line is a
para llel-conductor transmission line.
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The inductance is estab lished by the
diameter of the conductors , an d the capac i
tance depends prima rily upon the spacing
between co nductors (a lt ho ugh the t ype of
insulating material also ha s a major effect) .
Th e larger t he conduc tor, th e low er it s
inductance and therefor e th e smaller will
be th e line's characte ristic imped ance. Sim
ilar ly , the clo ser toget her t he t wo con
ductors are, the greater will be the capaci
tance, an d again the value of the imped
ance will decrease.

The key point here is not so much the
formula which determines im pedance, be
cause you can look that up in a handbook
whenever you might need it (most o f us
purchase feedline ready-made, anyway) .
Rather, it's the fact that the characterist ic
impedance of a para llel-co nductor line de
pen ds entirely upon physical factors: the
diam eters of the conductors, th e spacing
between conduc tors, and t he type of insu
lating mat eria l.

In th e balan ced line , any radiati on
which might occur fro m one conduct or is
bala nced out by equal and opposite radia
tion from the other, and so long as
conductor spacing is very small (as co m
pared to wavelength) the line has no
effective radi ation.

However, keeping such a line perfect ly
balan ced is a bit tricky . Anything that
might affec t one conductor mus t be made
to have exactly the same effect on th e
ot her. Because of th is, a balan ced line
should be kept clear of all surrounding
object s.

The coaxial line bears the same relation
ship to the balanced line as the vertical
antenna do es to the dipole. It 's effectively
just half of the balanced line.

Coax consis ts of a single conductor
ru nning down the middle of a ho llow
con duct ing tube. Both conduc to rs share
the same axis, and that 's where the name
"coaxial" comes fro m. Most commonly
used coa x consists of a center conductor
surro unded by foam insulation , with a
flexibl e meta l shield bra id providing th e
ou ter conductor, and the whole business
enclosed in a weather proof jacket.

In coax, the cen te r conductor is free to
radiate in all directi ons, but the outer
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shie ld ing conductor confines all t his radia
tion to the inside of the line . Thus such a
line do es no t depend upon tricky balan cing
to preve nt radiat ion , and can be run almost
anywhere.

Like parallel-con ductor line, coax has
bo th inductance and capacitance along its
length , and so has a value of characterist ic
impedance fixe d by th ese L and C value s.
Again , th e impeda nce of any line is fix ed
by physical fact ors : the diameter of con 
ductor (in ner co nductor), spac ing bet ween
conductors (ratio of conduc to r diam eters),
and insulating material bet ween t hem.
Most common coax has eith er 52 or tsa
impedance .

Now that we've met impe dance in both
the antenna and the feedline, it's time to
put the two tog ether.

We've already observed that If energy
flows smoothly only' when it encounters no
" bumps" or impedance discontinuities in
it s pat h . Therefore, if both th e ant enna
feedpoint and the feedline co nnec ted to it
have exactly t he same impedan ce, the
energy cannot tell the differen ce bet ween
them. There will be no "bump" to cause
reflection of energy , and every thing will
flow smoothly. Su ch a condition is known
as a " match " because the imp edances
match perfectly, an d that 's the goal o f
mo st antenna an d feedline adjust ment s.

Since an tenna impe dance dep ends upo n
so man y variable factors , however, wh ile
feedline imp ed ance is fixed by a few
physical constants , the " ma tched" condi
tion seldom happens by accident. If th e
impe dance of th e ante nna feedpoint and
the feedline di ffer , yo u have a mismatch
which reflects energy ba ck toward the
transmitt er. This mismatch creates a sta nd 
ing wave on t he feedline in just t he same
way th at the ends of the antenna create a
st anding wave on the antenna , and the
feedline th en can radiate energy - which is
normally not a desirab le situa tion , because
this rad iati on may in terfere with the d e
sired pattern from the an tenna .

In additio n, th e energy re flect ed down
the line may cause the impe dance at the
tran smitt er end of the line to be either too
high or too low for proper operation.
That 's why most hams strive to mat ch their
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antennas and feedlines .
Note that while a standing wave is

necessary for operation of th e antenna, it's
not desirable on th e feedline. In fact , the
strength of the standing waves on the
feedlin e (voltage standing wave ratio, often
abbreviated mere ly swr) is used as a mea
sure of antenna system performance.

What Does SWR Do For You ?

We have now seen how a resonant
antenna rad iate s energy by means of the
sta nding wave of volt age and current
crea ted upon it , and we have seen that an
imp edance mism at ch between feed line and
antenna can cause a similar standing wave
to be created upon the feedlin e.

This standing wave on the feedline is
not considered to be desirable , bec ause
from an engin eering standpoin t any one
par t of a system should do only the job it's
there to do , and no t do the job of some
other part. Th e purpose of the antenna is
to radiate, that of the feedlin e is to carry
th e energy - all of the energy - from
transmitte r to antenna , and if the feedline
does some of th e antenn a 's jo b of radia
ting , thi s is not good .

Of course, you might conn ect th e t rans
mitter dire ctly to th e ant enna with no
intervening feedline , and that 's exactly
what. connec ti ng a random-length , non
resonant hunk of wire to a transmitter
amo unts to. If it's necessary to get a signal
out at any cost , th is is an accep table
solutio n , but th e directive pattern of such.
an an tenna is unknown, and transmitters
sometimes turn out to be dif ficult to
operate with six-inch arcs of If energy
leaping from every sharp comer ! It 's
important to note clearly at th is point that
the existence of standing waves on the
fee dline will no t make it impossible to
radiate energy. Th ey may make it impos
sible to get the energy out of the trans
mitter, by causing changes in effective
feedline impedance, but th at can be rem
edied by adjusti ng the legnth of the feed
line..The primary pur po se of gett ing a good
mat ch and resulting freedom fro m feedlin e
standing waves is to let the antenna operate
as it was designed to, and to prevent
undesired radiation.
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CLOSEOUT! OVERHAULED & CERTIFIED COUNTERS

Solid-Sta~ 2 20 mHl;: cac 737CU. 7 nides. plu s ~2~A "
B. Light a nd eom pa c t _. _ .. ... . . . . . . . • _.. 5 75.00

&10 mH,,' Substitut~ ~25C for 525B. a d d ••.••.• 1 50_0 0

10 B~~I~:~370~.;t~0 f~~t><~m. .7.. ':'~::.~••n~. .
aJ-M8.00

1 MH " Universal, 6 D C U·s . B~ck.orH.P 149_5 0
1 M H z Uniy~rsaJ, 6 S iJci..s . Hewf-Pa ek ..•.•. . .. 195.00
2 MH z UniY~rsaJ, 6 DCU·~. B~ckman ...•... . . . 195.00

tt~~~::~ ~:~: l t,Wz~':.r55ll3tL ::::::: : ~~~:gg
~td2~tM~:;~~~~tIt~~~i,:.P·;~~~5 · : : : : : : : ~~:gg
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BRAND·NEW SOL ID STA T E SCOPE BARGAINS :
We are n o w th~ Di stribut o r for Leader In st r. Corp.,

QUALITY·CONTR O L,LED im p orts. See their ad ins ide
b ac k cover. Warranty IS 2 y ea rs on Parts . 6 m cs on la b or.
We p ay the shippin g to your door.

20-LB NAVY PORT ABLE 4 MHZ SCOPE

A N/USM-32 : 10 H z to 4 M H z ±2 db . Lln~ 118v, 5 0 -400
H z. 3WPI CR tu~ with n'eta~ular mask & gra t ic ul e .
S~nsit . 40 m y r ms /c m " Up . a nd in cl ud e s c alib rato r _ 350
nsec vi d eo dela y Un e . Inlut 1 m~~, 2 8 pl. SW_ Y trigg~red

~ia~~~(ti~J~~. d~:: t "o~if:~~..~:.iS ~ ark~ts l or
Good u sed _. _ . •... .. . . . • • . . . . _ ..12 9 .50

(OHC at cost i f desir~d. grtd not over $ 50 ..)

TE KT" & HEWL ETT -PACK ARD SCOPE BA RGA INS :

S~~ o ur Jun~ a d l or list ing. A DD ; T~kt . 51 ~A at $39~ and
5438 at $ 595. b o th '1'>:" . con d. , a n d 661 wit h 4 S1 a n d
5T 3 already ov~rhaul~d & ealib. at o nl y $ 1090.

REDUCED SUMM ER RADIO-RE CEI VER PRICES!

II you do n 'l see it her ll. ask fo r il !
O r {Uk f o r t he K I N D of material yo u wa l'l t. But do n 't ask
fo r a Ne l1ertd catalog ..... we b"U" l1f> t hat is 11011S"nse in
surp lus . . . w" get new things in almost "ury d a y ! WE
ALSO B UY! So tel l us wha t y o u have , c o nd i ti o l1, a nd
y our askil1g p ri ce.

R. E. GOODHEART CO•• INC.
Bo x 1220·G C , B eve rl y Hills, Ca li f . 9 0 2 13
Phones A r ea Co d e 2 13, OffIc e 2 7 2 ·5707

Thousands ofParts
ELE CT RON IC PARTS & EQUI PMENTS

Seeus U Builders for Bargains (no fliers)

DOW TRADING CO. INC.
1829 E. Hunt ington Dri ve

Duart e C A 9 10 10 - 2 13-357 -3 7 6 3

A 2M PREAMPLIF IER
12 vdc powered.

27 db gain (approximately)
noise figure 2.5

wi ll take Regency HR-2
or Motorola t o 0.1 fJ.V sensit ivity

wi thout appreciable noi se.

Metal case. ONLY $17.95 ppd

CRAWFORD ELECTRONICS
302 West Main, Genoa IL 6 0 13 5
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DUAL GATE MOSFET

PRE-AMPS

.~~<'.) .b,ii
",-e,1.Iiii"';" '..1It - -
t o 175 M Hz. $2 1.95 ppd .
to 300 M Hz. $25.95 ppd.

• A vail"ble from 5 MHz. to 300 M Hz. B andwidth is ~ppro" i

mate lv 3% of fr equenc y .
• Vo lt ag e gain 30 t o 4 0 DB d epend jn~ o n f r equency .
• T wo D ua l Gat. M OSFE T amplifie r "" "g e . w it h each " a ., iog

" tuned input and tuned outpu t . E ach Oaul Ga t e MOS F E T
i. I>Ct u a lly an in t eg ra t ed c ascode c ircuit t hus g iv ing y ou 2
ce sc cee ci rcu its &Qu iv "l " n t t o 4 n io d e s.

• E x cep t io n a U", lo w n o ;s .. (2 .5 DB a t 1 7 5 M H:d. gr eat l y
red uc ed c ross m Od u la t io n and 10 times t he d y n a m ic ra nge
(s ig n a l hand li n g c;ap"b il it y ) of the b e . t b i-po la r t r a ns isto rs .
A lso su perio r t o p rump. u si ng ju n c t io n FETs a n d S in gl .
G a te M OS FETs.

• Pane l m o u n t ed m anua l ga in c o n tro l.
• T ype BN C input a nd out p u t r ece ptac iu fo r min im u m los.

a t U H F. S ta nd ar d Impedance is 50-75 o hms.
• Ca re fu l ly t u ned a t o u r laboratory w it h sw ee p ga nera to r an d

o ocillo sc o p e fo r the~st bandpass ch a ,acteris tic.
• F ull waite UH F d iOde$ p rotect in p u t tr an siSior .
• O p e rat es o n 6 to 16 vo lts DC , S to 15 Ma .

New York C i~ and 5 ..t o resido n ts add loca l salas ta x.

VANGUARD LABS
Dept, H

196·23 Jamaica Ave" Hollis, NY 11423

PARTSI~ TUBES!
\~",,,, Send For "'09~~ ~ 36~per

CORNEll'S 33 er lube
New Color P ORDER fREE

Catalog tube I f NDT SHIPPED
48 Pgs, New l1ems I N LOTS.OF 100 IN 24 HOURS!

42155 University Ave. San Diego, Calif. 92105

r- HRuE-~VI~CE;;;:.S ...

HAL ID-l REPEATE R
IDENTIFIER

'750 0
Circui t board w ire d & te s te d .

T T L log i:;. Po wer l in e freq uen c y co u n te r f o r 3 mi n u t e
o r Ie<>s t im in g and contro l. Eas ily reprog , a mmable
d io d e ROM u~ o nly 2 7 diodes ( d epe nd ing On c all) to
s e nd O E " a n y c a ll" . Lo w impeda nc e a udio w it h
v o lu m e an d t o ne c o n t ro l. A ll ci rcu itry in c lud in g PS ~n

sma ll G 10 glas s PC b o a rd . W rite for f u ll d e t ai ls. HAL
DEV IC ES, B O X 365, UR BAN A. I LL INO i S 6 18 0 1
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The most commonly used measure o f
feed line performa nce is the swr (or vswr).
The term derives from the earliest means of
measurement. You'll recall that the st and
ing wave is essen tially sta tio nary; that is,
on the anten na the vo lt age is always
maximum at t he ends and minimum in the
middle (for t he half-wave center fed dipole
we used as an example) . It works t he sam e
way on the feed line . The sta nding wav e on
the feedline will produ ce a vo ltage ma x
imum at some po in ts , and at o the r poin ts a
quarter wavelengt h awa y from these max
ima, voltage will be minimum. The swr is
simply the ratio betw een th e maximum rf
voltage and the minimum.

1°"":i L:..,---- "
l----~. U;~ ~STAT ION

Fig. 11-1 4. Most cer tain protection fo r ama teur
equipm en t again st danger of damage by ligh tning
involves large DPnT switch connected as shown
here, to remove an tenna connec tions from sta
tion 's equipment and conn ect antenn a inst ead to
ground by heavy , short leads, This effectively
con verts an tenna in stalla tio n in to ligh tning rod
structure. Even this, though, may no t pro tec t
against a direct hi t .

Thus, if there 's no sta ndi ng wave at all ,
the ma ximum .and minimum will be the
same, and th e ratio will come out to be
1.0 . Therefo re an swr of ] (or I : ] ) means
that no sta nd ing wave exist s, and any
smaller value is simply impossib le, by
definition.

If the st andi ng wave were using all the
energy in the feedline, t he ratio wo uld be
nearl y infinite, as it is on the an te nna .

In practi ce , the swr usuall y ranges from
LOS or so up to po ssibly 10 . The higher
the swr, th e greater t he magni tude of the
standing wave on t he feed line.

We saw earlier that the ratio of voltage
to curren t creat ed an impedance for th e
ante nn a, which varies as we move along the
conduc tor. We also saw that the charac te r
isti c impedan ce of a feedline is dete rmined
by physical rather than elec t rical quanti
tities.
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The swr on a feed line modifies the
effective impedance of t hat line, although
its characteristic impedan ce remai ns un
changed . An swr of 2 means that the
volt age swings through a z- to-I range of
variation. The minimum will have only half
the voltage that is pr esent at a maxim um .

Sin ce with po wer remaining constan t,
vol tage and current mu st have a con sta nt
product , the current goes through the same
range of variation. This mu st, then, mea n
that effe ctive impedance goes through fl
4-to- 1 variation . When current in the line is
maximum and voltage minimum, imped
ance is minim um . When curre nt is at its
highe st value and voltage at its lowest ,
impedance is maximum.

As it happens, this variati on in effective
impedance swings around the " character
isti c impedance" as a center point. With
7Sn lin e and an swr of 2, the effective
im pedance would range from 37.S n min
imum to I SOn ma ximu m. (Actually , since
it's impedan ce, there 's also a reac tive com
ponent, but right now we 'll ignore it. Th is
is oversi mplification , but with a purpose.)

If t he swr were to climb to 10 , then the
imp edance swing would be fro m 7.Sn to
750rl .

On e of the effec ts of swr on a feedline,
then , in additi on to making possible un
wanted rad iation, is to make the ef fective
imp edance at the transmitter end of the
line becom e something o ther than wha t
yo u thought it was. This is what makes a
line with high swr difficult to work with at
times . Tran smitters are designed to feed
specified feedl ine impedances; if swr puts
the actual effective impedance out of that
ran ge, things don't work righ t.

The multiplying effect upon voltage
(m aximu m-volta ge levels) is ano ther prob
lem of swr. It's easy fo r the voltage at a
maximum to be great er th an the feed line
or th e transmitt er insulati on is designed to
handle . Even a l OW transmitter can de
velop quite respectable volt ages when the
impedance is high enough . Similarly, th e
curren t maximums may cause t he feed line
conductors to heat up eno ugh to melt the
insulation.

So now that we know So me of the
problems , what can we do abo ut it?
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Th e cause of standing waves on feed
lines is, as we saw, the presen ce of im ped
ance "humps " in the path of the rf energy .
With no humps, no sta nding waves are
created. The cure for unwanted sta nding
waves, then, is to remove the hu mps.

The easiest way to do this in theory is
to adju st the antenna impeda nce until it's a
perfect ma tch for the feedline . Then t here
will be no hump , and no prob lem . The swr
will be 1.0 .

However , antenna impedan ce is subjec t
to many variab les, and feedlines come in
only a few imped ance levels. What if they
don't match?

The answer in this case is to introduce a
" matc hing network," which is a fan cy
nam e for «any thi ng th at will make a
smooth match ." A tuned circ uit makes an
excellent matching netw or k ; when it's res
onant, you can get almost any impedance
levels you like by just tapping the coil at
the proper nu mber of turns. These are
often used , and known as «antenna tun
ers," but usually a long run of mismatched
feedJine separates the ante nna and th e
tun er , wit h a short ru n of line fro m
tran smitter to tuner. Th e swr is low on ly
over this short line.

Many other types of mat ching networks
are po ssible. Impedance of a pa rallel
con ductor line depends upon it s conductor
spacing, in par t, so a "tapered " secti on can
be built whi ch changes smoothly from one
impedan ce level to another , and used as a
tran sformer.

It 's also poss ible to use a quarter-wave
section of feedline and a transformer to
step impe dan ce up or down, and to cascade
severa l such sections if necessary to get the
proper rati o.

Any antenna hand book includes quite a
bit of mat erial on impe da nce mat ching
net works, because they are the heart of
practi cal an ten na constru ction .

One point mentioned in FCC study ques
tion 4 3 has no t yet been discu ssed , and it
fits into a discussion of mat ching networks
as well as it does anywhere else. That's the
subjec t of pro tection against lightning.

Obviously , any large met allic st ru cture
such as an antenna is a te mp ti ng target for
light ning, and since the laws of natu re have
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neither conscience nor memory , it's a fairly
good bet that unless equipment is pro
te cted , it can be damaged.

The most certain protection is a large
knife switch, of the sort you see in old
mo nster mo vies where the mad scientist
sho ves home the switch to jolt life into his
creation. A hefty switch of this nature ,
with the arms conne cte d to the antenna,
one pair of pole s to the equipment, and the
other pair dir ectly to ground with a short ,
heavy braided strap, provides almost cer
tain lightning protection. The energy need
no t jump the gap to get to the equipment,
when it has a direct path to ground.

Such a switc h up sets t he swr on coax
line s, though, and isn't the most attractive
item in any station . An alt ernate but less
sure mean s of pro tecti on is to disconnect
the antenna cable fro m t he equip ment and
connect it to a dir ect ground whenever a
thunderstorm thre atens, and whenever the
station is not in use.

Lightning arrestors are sold whi ch pro
vide a spark gap and are said to help
prevent lightning damage. While they work
as claimed , they are much less sure pro
tection than is physical dis connection of
antenna leads.

If you like to build y o urse lf, then try one of
our kits .

KIT 1 P.C. Boar d o n l y (2 r eq) . .. . . . . •.. . . . . . e<l.$ 9 .95
K I T 2 P.C. 8o<lrd s ( B OTh) & al l p arts ( unw ir ed ) • $ 80.00
KIT 3 p. C. 8 o " rds W ir ed & t est ed 5 125 .00
Power Supp ly K i t - N o c ha ssis $ 5 4 .95

E.K.Y. VIDEO VISION CO.
BOX 15, STOCKHOLM NJ 07460
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A. D. Taylor GW8PG
37, Pickerill Road,
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Upton,
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Cheshire,
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The Pink
Ticket
Rejector
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wire, close wound. Both the t.uning capaci
tor (C I) and the padding capacitor (C2l
should be 500 pF component s, but th e
values of the other componen ts are not
critical.

Any met er having a full-scale deflection
between 100 J.lA and I rnA can be used. If
th e wavemeter is built in a meta l box, L I
must be mounted outside th e box . A
slow-mot ion drive is not need ed , If CI is
fitted with a poin ter type knob an d a
cardboard scale is cemente d onto the front
panel, the calibratio n points can be written
on th e scale in ink .

oscillatOllmonitor »: -
• m.It .. .... . udibl. to... to _nito.- "'.'.0·&c

o

-lb. RF of ..n)' CW tr.n•• itt., mm ~

10Mw to I Kw (,. IOOKe to IOOOM-e,. -~

.....t only ..n e- picltup .nt-n. . III-I~I '
• CoO " be ••If..tri!J1l For cod. I
" . .., • • , .... t 1 •• I~ '-'•
•ut. compon.nt- and c;,Cllih. _
• .id. in hlning up (j. I:••n ng RF """",,-_ , - •
_,iII.to, .."d p_'" ,i" ..it.. ~

• 4 ".nli.tor, 1 diod. circuit,
Ip..It••, I:on...dj..ot, AA p.n,.I1 .
kot t ips , S ' .nl:., (j. malln.nc ba.. . 1495 compl. ,
• cabln.1: il Ib ga ug. bl. clt (,. d ..r ppd Ula & ca n ,
. nodi.... alumi nu m, 3.4" 2.3 " 1.2" lOnd a check o r m. o .
US m. d. (j. gu....nt.... ro, I ~.,. l o ld by mall on ly

James Research company,dep't: AR-M
20 willits road, g len cove n.y.11542

SUP'S SURPlUS SP(CIAlS

Fig, 1. L1 - 7 turns 20 gage ename led copper
wire, close -wound on a t4 in. fonn ; Cl - 500 p F
variable capaci to r ; C2 - 500 pF f ixe d capaci tor;
C3 - Fixed capacitor, any value bet ween 1000
pF and 0.01 fJF; D 1 - Silicon or germ an ium;
M l - Mo vin g coil -meter (lOa mA-1 rnA ).

When it came to calibrating the wave
met er I thought of a simple method that I
have not seen described before. I soldered
about 2 in . of wire on to on e end of LI ,
and abo ut l Oft of wire onto the othe r end
I then conne cted the short lead to the
ant enna terminal of my receiver and stru ng
th e 10 ft of wire up as a temporary
antenna. I the n tu ned the receiver to a
steady signal at each frequ en cy at whi ch I
wanted a calibratio n point, and adjusted
Cl until the strength of the rece ived signal
suddenly dropped sharply , ind icating that
th e wavemeter was tuned to th e frequency
of the signal. I was then able to mark this
freq uency on the cardboard tuning scale
The drop in signal strengh was very sharp
so calibration was easy . Once enough cali
bra tion points had been obtained the tem
porary wire s were un sold ered and th e
wavemeter was ready for use.

The onl y frequency whi ch may require
a little adju stm ent is 30 MHz. If the

u " "'

TS-4 13!U SIGNAL GENERATOR, 75KHZ TO 40MHZ IN
SIX BANOS, PRECISE CALIBRATION FROM 1MHZ
CRYSTAL OSCillATOR, HAS % MODULATION METER.
CW OR AM 400/l OO0CPS, VARIABLE 0·50%, AND RF
LEVEL METER 0 TO I.OV. IDEAL FOR AMATEUR,
MARINE, AI RCRAFT, HOBBYIST FO R IF AND REC EIVER
ALIGNMENT AND DEVELO PMENT . $89.50

BAllANTINE MODE L 300 AC VOLTMETER, RANGE
lMW TO lOOV IN 5 RANGES, 10CPS TO 150AC, A
FA'JORITE FORAUDIO WORK $29.50

H.P. 525A PLUG·IN FREOUENCY CONVERTER FOA
524B,C,O COUNTERS, USM-26, FR·38. AND NORTH
EASTERN, CAN BE ADAPTED TO OTHER MAKES,
RANGE 10MHZT0100MHZ $69.50

TS-382/U AUDIO OSCILLATOR, 0·200KHZ WITH 60 AND
400 CYCLE FREQUE NCY METER CHE CK POINTS, ONE
OFTHE BEST .• . • ••• . • .. . . $79.50

SG-299/U SQUA REWAVE GENERATOR. A WIDE RANGE
1HZ TO 1MHZ CONTINUOUS COVERAGE, USE D WITH
ANY OSCIllOSCOPE TO"DETERMINE FREQUENCY RE
SPONSE AND PHASE SHIFT CHARACTERISTICS OF
VIDEO AND AUDIO AMPLIFIERS. AMPLIFIER GAIN
MEASUREMENTS CAN ALSO BE MADE, MI LITARY
VERSION OF THE H.P. 211A . ~39.50

GOLlJ NS 478A-l ZIFDR, FAA APPROVED TO CHEC K
OMNJ SIGNAL GENERATO RS •. .... 5185_00

USM·24 OSCILLOSCOPE, VERTICAL FREQUENCY RE·
SPONSE 1.5CY TO IO"1HZ, HORIZ. 0.5CY TO 15 MHZ,
SWE EP TIME 1.25 TO 125.000 MICROSECONOS, HAS 3"
CRT, 115V!60CY. COMPLETE IN SHIPPING CASE. PER
FECT FOR ANY SHOP . . . . . 595.00

H.P. 200T TELEMETRY TEST OSCILLATOR, 250CPS TO
100KGin 5 RANGES S59.00

JAMES MILLEN TYPE 909058 OSCillOSCOPE WITH
TYPE 90921 AMPLIFIER S\YEEP FOR OSCI LLOSCOPE
PRICE. • • . S59.OO

STODDART 903294 POWERSUPPLY FOR NM·50A S27.50

KAY MQQEL420A RAQAPULSER S35.00

MICROU NE MODE L 555 KLYSTRON SIGNAL SOUR CE
PR ICE. . .$45_00

TS-418/U SIGNAL GE NERATOR, 400 TO 1000MH Z,
AM.CW.PM. POWEROUTPUT 1MW S225_00

SI NGL E SID EBAND CONVERTER, MI LITAR Y
CV·591 A}URR, USE D WITH R-388, R·390, SH OO,GPR·90,
ETC. OR ANY RECEIVER WITH 453 TO 458KHZ IF, 12
TUBES, 19" RACKMOUNT. GREY FINISH. 1I0f220VAC,
GIl CYCLES, THIS WILL IMPROVE YOUR RECEIVER,
PRIGESI 25.00

ALL EaUIPMENT EXCELLENT CONDITION. F.O.B.
ELLENTON. FLORIDA. SA TISFACTION GUARANTEED
DR MONEY REFUNOED, IMMEDIA TESHIPMENT, WRITE
ORPHONE813·122·1843.

SLEP EL ECT RONI CS COMPANY
2412HIGHWAY 301 N., EL L ENTON FL33532
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Model
550A-2

COAXIAL SWITCH
NOW ONL Y $7.43

WE PAY CASH

was
$14.40

HOT. WEATHER SPECIAL

FOR TUBES

wavemet er will not tune as high as th is,
push the to p turn of coil Ll about 1/8 in .
away from the other turns. This sho uld
reduce the ind uctance sufficiently ; a spot
of ceme nt will hold th e turn in its new
pos itio n.

To use the wavemete r for checki ng a
transmitter, bring coil Ll close to the tank
coil of the stage being checked, apply
power to the stage and rotate Cl until a
maximum read ing is ob tained on the me
ter. Th e output frequ ency of th e stage can
then be read off from th e wavem eter
tuning scale .

Th e waveme te r can also be used as a
radiation met er for tuning up single-wire
antenna s. If it is tu ned to th e transmitt er
outpu t frequency and placed near to th e
ant enna wire, maximum reading on meter
Ml will indicate maximum output pow er
fro m the transmitter.

Many readers will have realized tha t the
calibration method I suggest uses the prin 
ciple of the rejector circuit. Th at is why I
have cal1ed the little gadget " the pink
ticket rejector"!

.. .GW8PG-

BAR KE R & WIL LIA MSON. INC .
Canal Street, Br isto l, Pennsyl vania 19007

Lewispaul Electronics, Inc.
303 West (rescent Avenue

Allandale, New Jersey 07401

HI-PAR PROO. 80X 88 FITCH. MA 01420

_ _ .. 7 , - - Hll l TOPPERS
. L- IN STANT ERECTING

_ _ Z _ 3 EL6M S14.95
B EL 2M $ 16.95

We also make Sat urn 6 Halos - - 6 & 2 M Beams

Model 407
$42.95

ppd .

N o ! ook, To Reod
N o V h ua l Gimmick.
To Dj.tra ct You
JUlt L1.ten And Learn

e CII. d on mod ern p l ych olo"lco l
' . chn;q uu- This co urae ... 111 10k,
you bey on d 13 w.p .rn. In
LESS THAN HAL f THE Tl MEI

A lblllll " ntl' n' 1llr ll 12:" A vai la ble on m a gne t ic
L"', 2: \1, IIr. Instr llcU, n tape. $9 .9 5 - C a ss e tt e . $ 1 0 .95

THE BEST

2 METER
CONVERTER

Dept . H. 196· 23 Jamaica A.... Hollis, N.Y. 11423
VANGUARD LABS

, ......t .., WlHI ht . 28·3 0 MH1r: 0"
or 146-1.1 WH.. wit t! 0 sec.Olld crystal

A vailab le a t $ 5 .95 each .
A full d escrr nucn of this fa n tastic converter
w ould fill t hi s pafe. b u t you ca n take our w ord
fo r it ~or those 0 t h ousand s o f satisfied users)
t hat it 5 the best . The reason is simp le-we use
three R CA dual gate MOSFETs , o ne bipolar,
and 3 d iodes in the b est circuit eve r. Still not
convinced?Then send f o r our fr e e catalog a n d
get the full d es crip t ion, p lus photos a nd eve n
the sch ema t i.c.
Can't wait?Th en se nd us a postal m oney order
for 842 .9 5 and we'll rush the 407 out to y ou.
NO TE : The Mod el 40 7 is also availab le in any
freq uen cy co mbinatio n up to 4 50 MH z (some
at h igh er p ri ces) as listed in our ca talo g.

-N ew York C ity and Stolle residents ad d local sa le' ta:r.

r-_......._HRl.£.E_,;;,V:.:;:ICE:;.::S -,

TTL INTEGRATED CiRCUITS
HAL is now sto c k ing NE W 7 4 0 0 se ries TT L
IC' s. Availab le ar e 7 400 , 7 4 0 1, 7 4 0 2 , 7404,
740 5 , 7 4 10, 7 420, 7 4 3 0 , 7440, 7 441 ,74 42 ,
7 473 , 7 47 5 , 7 490, a nd 7493 . W r ite fo r p rices
and co mp lete ca ta log. HAL DEVICES BOX
365L, UR BA N A , ILLI N OI S 6 180 1

HRl.£.EVICES
r~"~.~,~~"~. o~'~'~~~"~'~2800 90., 1 2IS:~"~.OO'."'~M~""~"~.~"'~"~A~'-·'~"~'~"""

_

IC·o: I I' L 900 . 9 14. • • • • • . . . .00i 'I' L 923 , , 90<!
MRlL MC19OP. MC9W P .. . . • , . _. . . $2.00 , 10/S19.50

AI",:C~I~~~:M;g:~.MM~~;:;.M~~':; . MC7~~~.5M~~~:.O
Of' AMP: SJIl11709 i11 101P), $ N72709l nO-51 $ 1.2 5

TOROIOS ' Ind; <>.nt,." Cf 10 2-06. CF 102..Ql . Cf 101.02, . . • .• .. .. • •• .• 50<!
CIt.IC.. ,C IOd 14·0 IP. 8-ICS. . . • . . .. 00tI HAL DE ViCES
Addsot' F'o<uog<.""'" for <ompl<tl.I ..I . 80x 365 L. Urba!la. Illinois 61801
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DX FROM
THE STARS

Ron Fox WN40NW
2311 Pre ssley Avenue
No rth Augusta Be 29841

I t was late one Friday night in mid
October when 1 had completed my

business in a small Georgia town about 70
mile s west of Augusta. I am assistant
manager for a finance company in Augusta
and was headed ho me on Highway 88 aft er
a particularly hard day . I was tir ed and
sleepy, so I rolled my car window down
and turned the radio up loud for fear of
do zing at the wheel. I happened to be
tuned to an Indiana clear-channel station
when a special interview came on concern
ing a young couple in the midwest who
claimed to have been taken aboard a UFO
while traveling through Colorado high
country.

As well as being a ham operator, I had
been a general shortwave monitor for over
fourt een years and I was particularly inter
ested in UFO rep orts. The young couple's
statement concerning strange sounding im
pulses on t heir car radio just before being
abduct ed by the UFO was of special
interest to me since I had be en picking up
strange impulses on my VHF monitor at
home for the past two weeks. On e night
they app eared suddenly ; weakly at first but
gradually stronger , and only at night. I
decided to experim ent with a directional
VHF antenna but my attempts to lo cate
the signal were fruitless. It seemed to be of

AUGUST 1971

J. J. GLASSCO. TURNS TRADER
" Note: All items li sted will sell for cash or
trade for late equipment such as lab, teletype,
communication equip, et c.

APX6-TRANSCEIVER, makes ideal 1215MC
Ham Rig with complete conversion instruc
tions less tubes • • . .• . . .. . .. . . . $4.95 ea.
MEGGER-MODEL 5G200, mfgd. by Winslow
Co. This is a brand new hand crank type for
checking all types electrical equip. and insula
tion test. Comes in a carrying case with leads
& manual . . • . •. . . . .. . . . . . . . . $75.00 ea.
COLLINS R390 RECEIVERS checked out in
good working condition $595.00 ea.
Same Type unit needs some w ork $450.00 ea.
COLLINS R-388 RECEIVER - Mint condi
tion . .. • . ... ......... .. . . $450.00 ea.
COLLINS R-75-A2 RECEIVER - Mint con 
dition . .. . . . . . •. • . . ... . . . . . $195.00 ea.
TEKTRONIK SCOPE 581 Complete w it h CA
dual trace plug in $550.00 ea.
TEKTRONIK SCOPE 541A complete with
CA plug in _ $550.00 ea.
TEKTRONIC SCOPE 945 (similar to 5451
W/MC & ML plug in $395.00 ea.
TEKTRONIK MODEL 105 Square wave gen
erator . ... •.. .. . .. . .... ... . . $75.00 ea.
URA-8 TELETYPE CONVERTER - Good
condition $97.50 ea.
SPECIAL - SIGNAL GENERATOR SG2AI
GRM4 Glide slope test set . • . . • $850.00 ea.
URM-25 SIGNAL GENERATOR 10KHZ to
50MHZ unchecked $49.50 ea.
HP 200 D AUDIO OSCILLATOR 6 c to
70,000 cy in good condition.
Sale price• .•••• •• '••• • •• • • • ••• $27.50 ea .
88MH COILS-5tor" ... . . . . . • . .. . $ 1.50

Terms: Remittance in full or 25% deposit on
COD orders. Minimum order $5.00 FOB our
warehouse.

J. J. GLASS ELECTRON ICS
1624 So. Main St • • Los Angeles, Calif. 90015

MOTOROLA 2M FM
Modernized used Motorola FMTRU 41V mo
bile FM transceivers. 40 watts output, 12 vo lts
d.c. input, tran sistorized power suppl y , silicon
di odes, front or rear mount, with 24 kHz
filter or 6 kHz filter (specify). ' Many have
tran sistor tone burst oscillator built in . Com
plete with front mount cable , relay and circuit
breaker.

$129 W/l10V AC /12V DC - Reg Sup
$99 WIO
G.E . VOICE COMMANDERS-

receiver only $39.95 each, as is.

LIMITEDSUPPL YAT THIS PRICE!
If you have any questions please call, do not
writ e:213-271 ·5845

AL HOFFMAN
BOX 46697, LOS ANGELES CA 90046
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VHF CONV ERTE RS

aSLs fo rwarde d to anywh ere
Only 4; each

Write us for your Ie nee ds - Send for catalog
- Sr op in and see us wh en you 're in St. Louis.

W e manufacture a c o m p le t e line o f co n v erter s f or
5 0 th rough 432 MHl. M Ode ls t o su i t a ll needs - DX ,
F M, ATV, MARS, et c . A p ostca rd w ill br ing ou r
new F R EE CATA LO G w it h p ictu r es, schematics,
sp ecif ic ati ons an d p r ices.

equal intensity in all directions. Little did I
suspe ct th e signals to be coming fro m
almost directly overhead , thousan ds of
miles into space. I had never participate d in
moonbounce ex periments but considered
this as a po ssible source; but fo r what
purpose?

Suddenly my train of thought was
int errupted as an unusual amount of elec
tri cal interferen ce start ed playing havoc
with the car radio - unusual because I was
on a desolat e country ro ad now here near
any high-ten sion lines or buildings. Just an
occasio nal farmho use off the road in a
field .

My curiosi ty aro used , I turned on my
rig. All band s were dead exce pt for pu1
sat ing zings remotely resem bling the sound
mad e by an Air Force rad ar station.

I was getting tired of playing gue ssing
games and was becoming perturbed with
the pu zzling in ter ference. Probably some
clown with a linear amplifier on a wire less
FM br oad caster , ( thought . But the n I
noticed a fa int ha lo of light on t he road
surrounding my car. This in itself might
not have been unusual on a clear night like
this exce pt fo r th e fact there was no moon
out. The halo -was keeping pace with my
car at 60 mph. I speeded up , then slowe d
down ; it sta yed right wit h me. Suddenly a
cold chill came over me. I kne w it wasn 't
my imagination an d I became aware of a
strange noise above me like a je t airliner
with engines at idle speed exc ept it had a
three-to ne mu sical note.

I was too frightened to stop the car and
I wan ted to look out the window above me
but the fear o f wh at might be there kept
my hands glued to the wheel, my back to
the seat , and my eye s to the roa d fo r I was
at least ten miles from civilization. I had
never felt so alone before and I was
beginning to wonder if maybe I really
wasn 't th ere at all but at home in my bed
dreaming. I wanted desperately to believe
that , bu t I knew this was for real as I
sta rt ed to recall the ex periences of t he
yo ung couple on the radio interview. I
tried to conso le my self by remembering
th e fac t th at th ey were not harmed.

Ju st th en a strange voice came fro m my
ham radio. It was a hollow . metallic voice

P.O . Box 112
Succasunna, N. J . 07876
TEL : 201 -584-6521

JANEL
LABORATORI ES

FM Schematic Digest
A COLLECTION O F

MOTORO LA SCHEMATICS
Al ignment, Crystal, and Technical Notes

covering 1947·1960
136 pages 11 y," x 17" ppd S6.50

S. Wolf
1100TremontStreet

Boston, Massachusetts 02120

~WORLD 0SLBUREAU·
5200 Panama Ave ., Richmond CA USA 94804

NO POSTAL INCREASE

DIGITAL rc CLOCK - Six Digit rc Clock
using seven segme nt readouts. With all com
ponents, pre-punched board, complete with
case and inst ruct ions.
S hip wt. 1 lb. . $ 79.50

IP-l37 AZIMUTH INDICATOR - Can be con 
verted to SSTV MON ITO R . Con version
inst ructions inclu ded .
S hip wt . 75 lb . . $40.00

KWM·2 DC POWER SUPPLY A ND CABLE ( 12
vo lt s)
Sh ip w t. 30 lb. . $ 95.00

COIL CORD - 4 Conduc to r - 2 shielded . 2
u nshi elded - 30 " retrac ted - 15 ' extended .
Sh ip w t. 2 lb . . $ 6 .50

7200 vo lt C.T . PLATE T RANSFORM E R @ 1
AMP. 115 o r 22 0 vo lt PrL Siz e n"x l , " x 13"
S hip w t. 100 lb. . $ 30.00

GATEWAY
ELECTRONICS

6150 DELMAR B LV D., ST. LO UI S, M Q 6311 2
3 14 · 726 -6116
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o DUAL 709 Op·AMP ·Du al In l ine c .m la m"
$ 1.50 3 for $4 t",o 7 0 9 's m o n e Ca lle

FETS, UJTS, VARACTORS, NIXIES
o 5 - Yaractor diode.... 10,20 , 30,40.50 p F .$ 1. 0 0
o 1 - "PUT" Programmable un iiu n ct ion . . 1.00o 8~1 AMP 1 0 0 0 PIV si l. rectifiers.. . .. $1.19
o 2 - 2N3370 FET. N channel TEl-18. metal .. 1.00o 2_ 2N2608 FET, P channel TO-18, meta! .. 1_00
o 2 - 2N2646 Unijunction. plastic 1.00
[] 2 _ 2N3819 PET, N'cbannel, plastic 1.00
o 5 - ER-900 Trigger diodes , sers. triaes .. 1.00o 2 - 2N3277 FET, P channel. metal TO-5 . 1.00

EPOXY

SILICON

RECTIFIERS

o Dual in line
o TO-5 ca"e

·709. treq. comp.

3Amp
$.08
.aa
.OS
.22
.28
.3'
.59 Any J - 10% Discount!

2Amp
$.05.0.

.07

.0'

.>2•••.22

COUNTING SYSTEM

709 OP-AMP

99f
3 ser $2.75
o Dual in li ne
o TO -5 caseo Flat pak

PlY lAmp'"
50 $.05

180 .06
200 _07
400 .09
600 .12
8011 .15

1000 .18
"'microminiature

"DIP" COUNTING ~ti~').~
SYSTEM ~

Includes SN7 49 0. ~
SN 7441. SN7475
o 3 -oc . kit. . $5.95 U 4 -pc. kit with

3 KITS . . 15.00 Nix ie t ube . .. 10.95

o NIXIE TUB~~ 723 VOLTAGE
BURROUGHS r 0 REGULATOR

$5.95 •. ' $1 50 ~
3 for $15 •

. 3 for $3.75

~~~"'m~i:4~_\; ;ij~ Pos itive or negative. 0 -
angle numerals. 16 pins. to-40V, 1 .watt. 150ma.

~ 741 OP-AMP·

~' $1.50 3 for $3.75

~\

such as you would imagine from a com
puter. If they were alien visitors, they must
be trying to communicate, I thought.
Through shortwave listening I had heard
many languages from many countries but
nothing had ever sounded like this. It was
almost like a tape recording being played
backwards. In desperation, I grabbed my
microphone and shouted, "Who are you?
What do you want? Where do you come
from?" The only reply was more of the
same mechanical "garble. "

All I could think now was panicky
half-thoughts. I was terrified at the thought
of never reaching home again. Up ahead I
saw the lights of a town. I slammed the
accelerator to the floor and raced toward
the approaching lights.

When I was about three miles from the
town, the spacecraft veered off to my left
enough so that I caught a terrifying glimpse
of it. It was saucer shaped, about fifty feet
in diameter with flaming red, blue, and
green lights on its perimeter. It appeared to
have a number of portholes encircling its
dome and the bottom half was spinning at
a fantastic rate of speed. The face I saw in
the starboard porthole I could never de
scribe because no one would believe me. I
only knew that it was definitely alien.

As suddenly as it had appeared, the
craft took a 90-degree left turn and hurled
away upward toward the stars. The chill
that engulfed me eased off and I slowed
the car to a safe speed again. As the craft
disappeared back into the heavens, the
radio impulses faded away and my ham
ractio came to life again, teeming with
activity on every band. With this, I ner
vously keyed my microphone, identified
my mobile station and asked if any other
hams in the area had seen anything unusual
in the sky that evening. Several other locals
answered my call and jokingly asked me to
stop by for black coffee. It sounded to
them as if I needed it.

This was the only QSO I never logged
for I knew that I was the first and only
earthbound radio amateur to have worked
DX from beyond the stars, but who would
believe me? Do you?

...WN40NW·

AUGUST 1971 95



Mai l to: 73 IN C., PETERBOR OUGH NH 03458

Address _

73 Reader Service Coupon
Now we do n't sa y th at e ve r y s in g le re ader m ust b u y

eve ry la s t p roduc t a dver ti sed ; n 73 . W e b eli eve t h a t ,
bu t w e don't sa y it . T h e v e r y l ea st ev ery r eade r Can d o
i s p ut on a sh o w of i n t er est i n ' the p r od ucts h e r e i n

advert ised . To m a k e t h is a s imple task , even f or t he
la zi e s t re a d e r (now there is a c o n t e s t for your) , w e
h av e cle ve rl y arra ng ed the ad v e rtis i n g i nde x to dou b l e
as a read e,'s se rvic e coupo n . A ll y ou h av e to d o is t ear
it o ut (o r p h o t o c o p y it ) a n d send it in w ith t h e
a p pro pr ia te bo xes ma rk ed. {W e h av e a priz e for th e
m o st b oxes m ark ed . . . a si l ent prayer o f t h an k s from
the pu b lisher). W e ' ll accept p o s tcards , s li p s o f paper,
o r a lm ost a n yth ing e ls e t hat l ists t he compan ies y o u
want to h ear from a n d y o u r add re ss .

No On e lik e s to go into a store w it hout b u y in g
som e t h in g, ri ght? It is the sa m e w it h t hese in f o rm a t ion
requests . Y o u w i ll b e expec ted to b uy somethi ng . Oh,
it doesn't h a ve to b e a $50 ,0 0 0 anten na syst em, b u t it
shou ld b e som e thing mod est . . . a transce ive r .. . a
linear . . . you kno w . W e'll le a ve the d ec is io n up to
y ou, kn o w tng th a t w e c a n tru st you t o d o the righ t
th in g.

And w e ar e dejin it ely n o t sa y in g th at th e u se of
t his s ervice c o u p o n h as a n y cu rative p owe rs, b ut we
cannot but n o t ic e that many re ad er s re p o r t re m ark 
a bl e re lief from s imp le b a c k ach e , h e a dach es, lu m b ag o ,
and a c id indigestion afte r se n d ing in the ir coupon .
W h y take a ny cha n c es ?

o. ,. ., ,. ., ,. " •

PROPAGATIO N CHART
j. H. Nelson

Good : Open/Fair: O/Poor: 0

jA ugust 1971
"N MON WES WW THUR ", '"
1 2 3 4 5 @) CZJ l®@ !ill@ 12 13 14

15 16 17 18 19 20 21

@ 23 24 @ ~@@

® 30 3 1

EASTERN UNITED STATES TO:

A L A'KA .. " , , , , , ,
" " .. "

A Jl< ; E N T , r; A " .. .. " , , .. ,. '" " " "A U STR .• L J .' .. .. .. .. .. , ,
'"

, , ,. ,.
CA .~AL Z O'E " ,. .. r , , ,. .. " " " "
E ' G L A N D " , , , ,

" ,. .. " " ,. ..
lI AW,' " ,. ,.

"
, , , , , ,. .. " ,.

' N O l A , , .. .. ... '6 l L .1 ~
,. ,.

" ,.
J A P .• N .. "

, , .. , r ,. , , .. ..
M E X [ C O ,. .. , , , , ,

" " .. .. ..
PlII L IPP ' N ES .. .. .. .. .. .. .. '" · .. .. ..
PU ER T O RlC O .. , , , , , , .. ,

" .. ..
"OU TlI A " R ICA , , , , ,

" .. .. , .. " ", , , · , , , , , ' A ,• .. · .. .. ..
W E ST CO AS T .. " .. , , , , .. · .. .. ..

CENTRAL UNITED STATES TO:

A L A S K A .. .. " , , , , , .. .. .. ·A RG E N T I N A .. .. " .. , , .. .. .. " "
,

A U " T R .~ L I ~ , " " .. .. , , '" , , .. ..
CA~ AI. Z O ~E " .. .. "

, , .. .. .. ,
E ~ G LA N D .. , , r , , .. .. .. .. .. ·lIAW,' 11 '" ... .. .. .. , , , .. .. ..
I ND IA , .. .. .. .. .. .. .. .. .. ..
JA P A ~ .. .. .. r .. , , , , , .. ·M "X[C O .. .. , r , , , , .. .. .. ·P ll ' L I P P'"'' .. .. .. '" .. .. .. .. .. .. .. ,
PU ""T O Ill C O '" .. .. , , , , .. .. .. .. ..
S" U T lI A>'XI C A , , , , .. .. " .. .. .. " ·" ..· , , , , , , , .. ," .. .. ·

WESTERN UNITED STATES TO:
ALAS K A .. .. .. .. , , , ,

" .. .. ·A R G f ~ T [ N A .. .. .. .. .. , , .. · ... "
,

A l 'S T R A L I A ,
" " .. .. .. .. , , , .. ,

CA N A~ ~" N ~ " .. .. .. , , , .. .. .. " "
E N GL A N D , , , , , , , , .. .. " ..
H A W A " " " " .. .. .. .. , .. .. " "
I NDIA .. .. .. .. .. .. .. '" " .. .. ..
"-'P A N .. .. .. .. .. , , , , ,

" ..
MEX'CO .. .. .. , , , , .. .. .. .. ..
PH''-'PP I ~''" .. " .. .. .. .. .. 7" 1< .. " ..
Pl: E R TO RI C O '" .. "

, , , ,
" .. .. ..

~"O UTEl A F R I C A .. "
, , , , .. .. .. .. ..

' . , .· , , , , , , , , .. .. .. ..
Eh$T C O ", 'T .. .. , , , , , .. .. .. .. ..

Call _

73 Stuff
Subscr iptio ns 3 1
Radi o Boo kshop 52 , 53
FM Boo ks 71
Gen'! Cl ass Book Ad 74

August, 1971
a Janel 94
a Jeff t ro n ics 79
o Lewlspaul 92
o Logic oncepts 46
a Mann 73
a Mosley 43
a Nati onal 68
a Paradd 83
o Pic ker ing 57
o Poly Paks 95
o Regency Cov er IV
o RP 43
o Sams 29
o Sent ry Cover III
o Step 91
o Southw est Radi o 83
o Standard 69
o T elrex 35
o T ow er 83
o V anguard 37 ,88,92
o V ibropl ex 83
o Wo lf 94
o Wo r ld OSL 94

37

o
4 7 0

o
o

ADVERTISE R INDEX

Name _

--- 0 Ae ro t ro n 57
o A lden 27
o A TV 57
o B&W 92
o Callbook 68,79
o Cornell 88
o Craw f ord 87
o Cush Craf t 47
a Dah l 83
a Dow 87
a D rake 4 1
a Dy Comm 49
a E K Y 90
a E lectro nics I ll us.
a Epsi lo n 92

--- a Fr eck 27
o Gat eway 94
a G& G 51
a J.J. Gla ss 93
o Goodh eart 87
a Hal 88 , 92
a Hale 83
a Henry Cover I I
o H i-Par 92
a H&L 83
a Hoffman 93
a I ntemat'l Signal
a Jam es 91

--- a Jan 27

Zip _ A = Next higher f requen cy rnay be useful also .
B = Diffi cult circuit t h is p erio d .
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