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O nly Hu st ler gives you exceptional
reports, lowest SWR, b roadest bandwid th
and o pt imized performa nce on each
band . Choose from either medi u m o r
high power resonators for your favorite
bands. Get q u ick ba nd change or easy
garag ing with the Hust ler fo ld over mast .
Matching dev ices not requ ired; use any
co nven ient length 50 o hm cab le. Choose
Hustler , t he majorit y favor ite !

choice of
the majority

HUSTLER MOBI L E
ANTENNA FOR 6-10
15·20·40·75 METERS

MODEL CGT· l 44

For mobile, the Hustl er 8 5" colineer
super gain a ntenna is you r answer to o ut·
sta nd ing a nd u nequa lled perfo rmance!
Get the dua l advantage o f gain transmit
t ing-gain rece iving.

Model CGT·144 IHt ust ra t edl c-Easv in
stalla tio n, no ho les to d rill, with the Hus
tl er heavy duty trun k lip mo unt. Sup
p lied co m plete w ith 17' RG·58/U ready
for insta llation and use.

Model CG·144- co linea r antenna sup
pl ied w it h 3/8"·24 base to f it a ll sta n
dard mobile bal l mounts (mount o r cab le
no t su p plied).

Two meter "ACTION"
antennas-5.2 db gain

FIXED STATION
TRAP VERTICAL

40 THRU 10 METERS

the~4·8rV

has
everything

one setting for=----.::
total band
coverage

Lowest SWR- P l US!
Bandwidth et its b roadest ! SWR
1.6 to 1 or better at band edges.

Hust ler exctuswe trap covers
"Sprit z" extrud ed to o therwise ~,
unattai nab le cl ose tolerances as-
suring accurate and permanent
trap resona nce.
Solid one inch fiberglass trap 0
forms for optimum electr ical and
mechanical stability.

Extra heavy du ty aluminum
mounting brack et with low lou
high strength insula tors.
All sect ions 1%" heavy wall , high
strength aluminum. Lengt h 21'5" ,
Stain less steel c la mps perm itti ng
adjustment w it hou t damage to t he
alum inu m tu b ing.
Guara nteed 10 b e usiest aaembly
of any m ult i-ba nd ve rtical.
Antenna has 3 /8" -24 stud at top
to eccect RM·75 or RM-75S
Hustler resonator for 75 met... opo
• • tion when desired .
Top loading o n 75 meters for
broader bandwid th and h igher ra
diation efficiency I
Feed wi t h a ny length 50 o h m
coax .
Power capability - f ull legal limit
on $SB and CWo

Ground mount with or without MODEL 4-B TV
rad ials; roof mount with radials. Wgt. 15 lbs.
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EDITORIAL BY WA YNE GREEN

than feel guilty, everyone of us
should be damned proud to belong to
a group that has done so mu ch for our
country and the world . Can you name
any o ther group of hobbyists which
has given the world as much?

Armond next points to DXers.
Sure, a great many OX contacts are
only seconds long and do absolutely
nothin g to enhance inte rnat ional good
will. It may be that th is aspect of
amateur radio wou ld be more produc
tive if the QST Honor Roll were
abandoned - thou!tl I am reasonably
sure that the Honor Ro ll fills a gap
and would be quickly replaced by
some other group if it were cut - and
instant OX contacts would continue
to proliferate. Oddly enough, desp ite
the pressure for short contacts , many
meaningfu l co nversat io ns actually do
take place on our bands and the cause
of international good will is being
taken ca re of.

The prospect of 100,000 American
DXers lurk ing in wait for fore ign
amateurs to turn up on the bands so
good will can be spread is not confl 
dence inspiring. Never mind that a lo t
of the OX brethren don't spikke da
Eengleesh too good and don't want
anything more than a signal report
and a QSL card . Never mind that the
bands aren' t b ig enough for more t~n
a few lo ng winded contacts at anyone
time and that one of the biggest
blessings to band usage is that monster
th e pi leup . A nice p ileup can clean out
a good part of the band .

The very nature of ham con tac ts
makes it difficult to deve lop serio us
conversations. We spend years learning
how to talk with people o n a give and
take (duplex) basis - with little if any
practice on how to talk when you
can't see or hear the other person
wh ile you are talk ing - and then, with
no background, we get on the air and
flounder around . The fact is that little
work has been done on this problem
- little has ever been published 
littl e thought has gone into solving
this diff iculty .

It is t('rr ibl) un fair 10 point a fi ll~t"r at a ~roup uf amah"ur:, and demand
1111") Ice l ~uilt) fur not I ll;" i ll~ pioneers ...

KEY NOTE : GUI LT

One benefit to me of publ ishing
Hotline is the daily flow of club
bulletins I receive in exchange for
Hotline subscrip tions. There are, I
believe, well over a thousand coming
in each month , and they make very
inte resting read ing.

One of the bigger and better of
these bulletins is Squelch Tales, put
out by the San Diego Repeater Asso
cia tion. Beautiful job. In the
December issue they reprinted the
keynote speech of Armond Noble, the
publisher of a West Coast ham news
paper, made at the San Diego AR RL
Convention. (I seem to recall that
someone else was supposed to be the
speaker, but d idn't make it , so
Armond was pressed into service.)

The talk was too long to reprint
here - it ran to over ten pages - but
in essence it was an indictment of
amateur radio . Armond went on at
length , making his listeners fee l guilty
for being DXers, for working co ntests,
for collecting certif icates, for oper
ating service nets, for not being
bui lders, and so on. It was kind of a
replay of an old Prose Walker talk , but
without the part about how we should
pity the poor CBers.

While there is some truth in what
he said, Armond did not present the
situation in perspective. He is right
that few amateurs have done as much
as they can toward co ming up with
new inventions and pioneering new
tech niq ues - though he does overlook
many tremendously important th ings
amateurs have done in this field. He
gives us cred it for opening short waves
and stops there, ignoring the ham
pioneering of FM, NBFM, SSB, SSTV,
RTTY, etc. . where ham work has been
more than substantial.

It is true that not every amateur is
an invento r or pioneer and it is un
realistic to ex pec t it. It is terrib ly
unfair to po int a finger at a group of
amateurs and demand they feel guilty
for not being pioneers. Amateurs have
done their share in th is and , rather
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HOTLINE
HEADLINES

ITU Crisis. FCC Commissioner Lee
threatens possible U.S. wa lkout .
K7GCO Convicted. CO Magaz ine
antenna expert gets wrong number in
fraud case brought by phone com
pany.
Inverted Spli ts. Sou thern Califo rn ia
has agreed to standa rdize o n inverted
pairs fo r splinter repeater channels.
Prose Goes. Repo rts that Walker will
leave Amateur Division for BC post
seem likely -- are den ied by FCC.
Hun toon " ret ires." Replaced by
Baldwin as General Manager ARR L
and Editor QST.
Australi a Doubles Fee. Up from $8 to
abo ut $ 16 now (U.S. do ll a rs ).
Fees Lowered in U.S. Down from $9
to $4. CB fees d ro pped , too.
CB Li nears Banned. FCC action will
ban single band ampli fiers - should
not affec t a mateu rs.
A5 Magaz ine Renews. WB8HEE
announces takeover o f A5 ATV news
letter.
Crooks Caught. Detroit rep eater used
to ze ro in on holdup pai r fo llowed by
2m amateur.
CB Licenses High. Now coming in at
rate of about 75,000 per month up
10,000 over last year - FCC fears
impact o f lowering license fee fro m
$20 to $4.
Telemetry Problem Amateurs must
get special au thority fo r telemetry o f
any kind.
Amsa t Seeks Funds. $ 15 ,000 needed
to fu nd Oscar 8 .
Bicentennial Calls? FCC asks fo r sug
gestions for spec ial p ref ixes for us.
FCC Okays Calcula to rs . Now you can
bring a ca lcula tor to the FCC exams.

Mexican Repeater. The Sou thern
Califor nia Re p eater Association
managed to find a channel for a new
Baja repeater.
CB Service Disrupted . Li ttle old
mada m fou nd solicit ing Inte rstete b iz
by CB in Neb raska .
220 CB Hot Again . ElA, React and E.
F. J oh nson Co. jus t won' t quit .
Fresno OX Meet. Ap ri l 19-20 - Fred
Laun - Deneen - others.
PA7 Prefix. Amsterdammers celebrate
700th anniversary with PA7 prefixes.Continued on page 137

A nice "il,'up ca n r-k-uu out :1

good pari of lilt' hand , ..

Is there any reason for self-flaggella· r----------------,
tlon if we are guilty of not personally
inven ting SSB? Must we mope if we
ourselves have not fos tered inter
nat ional good will? Shou ld we c ringe
if we have no t handled traffic d uring a
big disaster? Armond taps every
reservoir of guilt in h is keynote
speech, going o n to make us uncom
fo rtable if we are only interested in
one aspect of the ho bby .

Amateur radio is a hobby, Those of
us who a re "serio us" about it spend as
much time as we can work ing with it.
Some are into DXing, some into
repeaters. some into moonbounce,
Oscar contacts, Dxpeditioninq. SSTV,
t raff ic handli ng, CD. rag chewing,
ce rtificate hunti ng, VHF con tests. DX
contests, club wo rk, ARRL work,
hamfests and co nventio ns, pu tting out
club bu lletins, mobile DXing, mobile
SSTV. and so it goes. The re are
dozens of fascinat ing hobbies all
wrapped up in ham rad io. Some even
bu ild (ac tually , an awful lot are build.
ing) , and some inven t. Obviously no
one ca n do everythi ng - at least not
until there is a cert ificate o ut fo r it.

There is no way to work up a list of
ham activ it ies and assign priorities to
them. Is in ternatio nal good will more
important than Oscar con
tacts ... than phone patches for
Anta rctic servicemen? It all depends
o n what your own bag hap pens to be
at the t ime .

Armond puts down DXpedi tions as
poin tless pursu it s. Having been to Bat
Guano Island twice for the purpose of
giving out 5/9 reports, perhaps my
own ox is being gored , but I can st ill
remember the excitement we created

on the bands as we worked through
the pileups. We helped bring fun to
thousands of amateurs all over the
world . And fun is an integral part of
ama te ur radio and living. Is something
pointless because it does not hing more
than c reate fu n for thousands of
people? If so, where does that leave
television, radio broadca sting.
theater, novels, etc. Fun is an impor
tant part of life and we pay a lot to
those who help us enjoy living, even
to the exte nt o f donating mo ney to
hams foo lish eno ugh to go to Bat
Guano Isla nd and operate for a few
days.

One other thing: I doubt if any of
the th ousands of amateurs who co n-

The ,H o,o;IH" c1 of IOU,UUO
Ann-r k-a n UXNS harkin /!: in wait
for foreign amateurs to turn tip
un the hand......'0 ~()(KI will r-a n h('
:<Ilread i,o; nol ('oufidt'llet' i ll .~l'i r

1Ill?," •••

get into meaningful conversations
with strangers. If you've ever done the
coc ktail pa rty ci rcuit you kno w wha t
I mean. The odds against getting into
anyth ing interest ing in a conversa tio n
wit h a stranger are fr ightening. lt is
difficu lt to do.

There are probably many th ings
tha t you know about or have done
tha t I would enjoy hearing about
during a contact. But how do 1 d is
cover them and get ou t of the usual
boring rut? Even after some 37 years
on the bands I know as little abou t
this as this years' Novice. Now and
then a contact clicks and we both
have a great time . Usuall y I get
through talki ng with a few people and
wonde r why I wasted my time. This
holds for all bands and all countries. I
do n't have much more luck in find ing
interesting con tac ts on two meters
than I do on 20, DX or local. Note
that I did no t say anything about
interesti ng people . I am sure that most
o f the people I contact are interes ting.
if o nly I knew ho w to get them primed.

When conditions are such tha t the
best you can do is a signal repo rt , then
why no t enjoy that - without guilt?
1t may be poor skip, interference from
other stations. language inco m
patibility. a DXped it io n situation
where t ime is importan t, or pressure
from others who " need" a QS L fro m
the chap you are worki ng - things
like this are par t o f amateur rad io and
you make your short contact and
move on. When you have a good so lid
contact and are able to get into
something of interest to the two of
you, have it and enjoy .

When VOX came into use with the
developme nt of sideband. it looked as
if we might be o n the verge o f solving
this lo ng standi ng mise ry. But no,
amateu r ingenu ity quick ly overcame
the benefi ts of the VOX circui t and
habit prevailed. At first we used errs
to fill in the gaps to keep that VOX
relay from kicking out - then we just
tu rned it off. When is the last time
you heard a VOX con tact? So there
we were, back to long winded (and
often bor ing) pontiflcatlo ns o r else
hel lo-good bye contacts.

Even if we we re able to work o ut a
duplex system of contacts, we would
still have problems developing ways to

MA RCH 1975 3
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THE " SURPRISE " STORY

BiIJ Welsh W6D DB dressed up <IS Sd nt<l - <I most <lpt costume for the ch<lp who has helped
over 20,000 ama teurs get their ticke ts. Here Bill is wOI"king on 6'/<lnd DX QSL bureau
records durin g time off between stints as San ta.a t.a Lockheed Christmas p.arty for kids.

ORIENTAL FM

Great Barr ier Ree f were encountered.
From Torres Strai t across the north of
Australia, good weather gave the
" Surp rise" a good speed. July 21 st,
2100 miles west of Australia. Assls
tance given by amateurs in New
Zealand and Australia has been
invaluable and contributed to the
success of the voyage around
Austral ia.
Reprin ted from A ma teur Radio, Journal o r
the Wireless Instit ute of Australia .

•

•

•

•

5
6
7
B
9

Repeaters are not perm itted in
Japan. The main call ing channel IS

144.48 MHz.
After the contact is established, the

operator moves to another worki ng
channel, although some operators
oso on t he main channel, and cause a
lot of grief to everyone.

The Japanese 2 me tre band extends
f rom 144 t o 146 MHz.

A1 and F1 - 144.00·145.48
A2. A3. SSB - 144.1 0-145.48
F2. F3 - 144.32·145.4B
JARL 2m beacon on 145.48
All modes 145.48 and above
All Japanese simplex FM channels

are planned with a 40 k Hz separation
up to 145.44.

Australia - 50 kHz channeli ng
USA - 30 kHz channe li ng
Europe - 25 k Hz channeling
Some clubs have so-called "private

channels" between 145.48 and 146
MHz. These clubs have regularl y
scheduled Roll Calis; On Air Meetings;
or "Gab Pests" on t hese channels . The
Toyota Motor Club for instance meets
on 145.62 MHz.

2m Japanese FM Channels

CH 1 144.36 MHz
2 144.40
3 144.44
4 144.48 Nat ional

Calling
144.52
144.56
144.60
144.64
144.68

April 9th:
Arrived in Auckland.

May 11th:
Lef t Auckland to travel south of

Australia. New Swan SS200 trans
ceiver and hustler antenna installed by
ZL1 AQE Des, and ZL1BAK. Ship
repaired and restocked.
May 25th:

" Surprise" hit by worst storm
around Aust ral ia, Am brogio swept
overboard on lifel ine, "Surprise" cap
sized and Ambrogio able to reboard
the " Surprise". All the equ ipment
ruined again.
May 26th :

Ambrogio failed to keep daily
schedu le. ZL1B AK , VK4LZ, VK30 L,
V K3 UX , Y J8 E E, V K3B H/aero
mobile, maintained continuous watch,
marine operat ions centre , Canberra,
notified.
May 27th:

"Surprise" si ghted headin g for
Sydney in good order.
June 5th:

Left Sydney heading south. Radio
and antenna repaired by courtesy of
Sydney VK's and A.W.A. Caught in
storm, decided to sail north .

From then on, reasonable sailing
condit ions unt il the hazards of the

Voila a thumbnail sketch of a
harrowing expedition bV 12NSF/MM.
73 Magazine will be interested in
getting further reports on this ambi·
tious attempt to sail around the world
single handed.

12NSF /MM Ambrogio Fogar, in h is
yacht SURPRISE, left Italy November
Bth, 1973. His aim was to sail around
the world from East -West solo. He is
pro bably the first Ital ian to attempt
th is voyage.
December 26th:

Arrived in Rio de Janeiro after an
uneventful journey across the Atlan tic
Ocean.
January 2nd, 1974 :

Left Rio for Cape Horn.
January 27th :

Rounded Cape Horn.
February 3rd:

Caught in a 90 mph storm 900
mi les west of Chile, "Surp rise" flipped
upside down. All equ ipment ruined,
daily contact with all amateurs ceased .
ZL 1BAK requested to give radio
watch assistance and search and rescue
alerted.
March 1st:

"Surprise" holed by play fu l whale.
Emergency repairs to keep afloat.
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the search for eyes. Any large-scale
disaster glues him to his rad io for
long. exhausting hours. During Hurri
cane Hilda in 1964, he relayed hun
dreds of messages from the devastated
area to dist raught relat ives who had
spent anx ious hours awai ting world of
loved ones.

For his efforts during that cates
trophic event, Mr. Col well was
awarded the American Relay League
Public Service Award "in recognit ion
of meritorious service in connec tion
with Hurricane Hi lda," T he honor w as
just ano ther feather in the cap of a
man who thoroughly enjoys serving
others,

. , . Mick ia Mitchel

Reprin ted from M odern Mawfl l y , Oc tober
November, 1974. Submitted by William
Barry .

When Dick Colwell of Lubbock,
Texas, posi tions hi mself before his
amateur radio opera to r's console pre
cisely at 6 :45 A.M.• it is not just to
pass the day sending messages to other
hams. Rather , he hopes to help a blind
person see aga in.

As a member of the Eye Emergency
Network , Mr, Colwell tunes into the
network 's frequency and jots down
how many eyes are needed, After
signing off, he calls the eye banks in
his area, If the required ey es are
available , he radios the network back,

" The time 1 spend working the eye
network is rewarding and exciting,"
Mr, Colwell says. " The network is
made up of peop le from all vocations.
Some are retired like myself , others
st i l l work ,"

Mr, Colwell's work isn't l imited to

Eye Emergency Network

HAM WHO
HELPS HUMANITY

OSCAR 7

10 144.72
11 144.76
12 144.80
13 144.84
14 144.88
15 144.92
16 144.96
17 145.00
18 145.04
19 145.08
20 145.12
21 145. 16
22 145.20
23 145.24
24 145.28
25 145.32
26 145.36
27 145.40
28 145.44

F2 & F3 144.32 145.48 MHz
*Main Channel s f itted.

J A RL plan

FM IN HONG KONG

Japanese 2m FM simplex channels
are used, mainly

Channel A 144.480 MHz
Channel B 144.600 MHz
Ho ng Kong has one repeate r going.
144.480 MHz in
145.6 40 MHz out.

. .. Geor ge Francis V K3ASV
Reprin ted from A mateur R adio , l o urnal o f
the wtreje ...~ Inst itu te of Australia.

Att ending the SI RA new board of directors party at the Bacardi Bar in Miami. Florida we
have le ft to right: LaITy Lytle YNlL L, SLRA's Secretary ; Ted Wayne WB4CBP,
Vice·Director of the ARRL SE Division and President of the South Florida FM Association ;
Francisco SaJar LU9AME, Honorable COllSul of Argentina in Miami; Rafael M. Estl!'vez
WA 4ZZG, S IR A 's President & Coordinator; and [)jego Lopez Tl2DLM, Honorable Consul of
Costa Rica in Miami.

f rom
from

from
from

1975
and

1975
and

Inte rested In hearing the new
AMSAT·QSCAR 7 satellite? Tu ne
you r receiver between 29.40 and
29.50 MHz (most any antenna w ill
dol. and listen for a " band opening"
of 20 to 50 CW and 5SB signals at any
of the follow ing times:

F ri da y , Mar. 7,
8 :45-9 :05 pm EST
10:40-1 1:00pm EST.

Sunday. Mar. 9,
8AO·9 :00 p m EST
10:35-10:55 pm EST.

(The second pass give n for each
date is good for the West Coast as well
as the East Coast of the USA.)

Be sure to report your reception to
AMSAT, P.O. Box 27 , Wash ington,
D.C. 20044, and you will receive one
of the att ractive new AMSA T-OSCA R
7 QSL cards.

MA RCH 1975 5



BE MY GUEST
Visiting "if'U:.<f rom <lro<llld the globf'.

7

I had checked into the Marit ime
Mobile Service Net this past Sunday.
October 14, as I often do. At 2145
GMT EL8e and I moved off the net
frequency about 14.325 MHz and I
ran a phone patch for him. We closed
the patch at 2215 GMT and I was
about to return to the net frequency
when I heard TU2DP, A I, call me
f rom somewhere in the Ivory Coast.

AI told me that h is wife was quite
sick and wanted to know if I could ge t
a doctor that he cou ld talk to. My
XYL, Robin, was in the shack with
me and she went to the telephone to
call ou r doc to r. AI's signal was 4-5
and I was worried that it was not
going to be patch quality . But some
one broke in (I didn't get his call) and
told us that there were a couple of
doctors in a net a few kHzs down the
band. I asked him to get one of them
to corne up o n ou r frequency.

Within two or three minutes we
were joined by WBCOKK, Gordon,
located near 51. Louis MO. He and AI
could not copy each other so I re
mai ned on frequency to act as relay,
copying Gordon off the back of the
beam

AI's wife had been suffering from
severe abdominal pains fo r th e past
week. Her pains we re due to a
gynecological p roblem. AI wanted to
know whether he should transport a
considerable distance to an American
hospital or whether his wife's problem
would subside of its own accord.

Go rdon informed us that he was a
gynecologist (some luck!) and started
asking questions about history and
symptoms. I relayed the questions to
AI; relayed the answers to Gordon,
which e licited mo re qu est ions and
more replies. Th is wen t on for about
40 minutes at which time Gordon
advised AI to get his wife to the
hospital as soon as possible - - from
what he had heard he felt that an
operation wou ld be necessary and
should not be delayed any longer.
About this time, we were joined by
WA7RPR, Eldon, in Portland OR who
is also a docto r and had listened
throughout the OSO. He concu rred
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with Gordon's opinion. At o ne po int,
I lost copy on Gordon, so his com
ments were relayed to me by Eldon
and then relayed by me to AI.

After everyone was satisfied that all
pe rt inent in formation had been ex
changed, we ended o ur contact at
2258 GMT. I continued to monitor
the frequency for awhile and heard
EL3 DN call TU2DP to tell AI that he
had heard the whole th ing and had
patched the GSa to a docto r at a
nearby hospital who also agreed with
Gordon's diagnosis and recommenda
tions.

The next time someone asks you
what hams do and don't they get tired
of talki ng about their rigs, tell them
that the name of the game is service,
both to fellow hams and to the public.
The story just related is ce rtainly not
an unusual o ne in th e annals of
amateur rad io , but it is really a
moment of human drama in the lives
of those who participate in it and
perhaps makes one sma ll addition to
the ou tsta ndin g traditi on o f amate ur
radio .

... Norm Kushnick WA3 BPC

Anatomy of a
Public Service Event

Local civic agency wants communi
cations for fund-raising event (bike-a 
thon, watk-a.thon. etc.l. They ask for
ham radio .

"G reat:' you exclaim . .. what
with most everyone having two meters
and the availability of a repeater, we'll
give them a dazzli ng performance.

Someone assumes chairma nship (or
delega ted to clu b VP, etc.I and starts
to call people to help. Xcamount of
souls will be vacationing . . . y 
amount will have to work ... Z·
amount will call you back and let you
know. (If there's nothing better to do,

they will grudgingly say yes .) You
already have a list of definites (the
few that you can always count on to
drop whatever they' re doi ng and
help).

D·Day minus 1: Two or three of
committed group call to say they
can't make it. {Wo rk, etc.l Borrow
their rig, you ask? (It's part of the
planned coverage.) They 'd rather
not . . .

D·Day arrives. You are no t sure
everyone is going to make it because
of the constant changing of plans.
Somehow co mmunications co me off
sur prisingly we ll, but with some flaws.
(It's never pertect.l You look good to
the civic group because you "snow"
them in areas of lack. In any case,
radio works well enough to let the
civic group know that thei r planning
did not meet their own criteria . All
ends well! Radio gets good pub
licity ...

Let's examine a few of the areas in
which some light should be shed.

First of all , you are not doing the
chairman a big favor by agreeing to
help. You are doing ham rad io and
yourself a big favor.

Second, the chairman doesn' t have
24 hours a day to devote to the
planning and execution of an event
for which he gets noth ing in the way
of recompense. He o nly has part o f his
spare time to devote to it , and if he is
half as busy as you say you are, do
you understand why he may get im
patient sometimes?

Some remed ies: When you call at
the last minute to say you can't make
it, please tell the chai rman that you
have recruited so-and-so to take your
place . This is the least you can do,
since th e chairma n had you scheduled
fo r checkpoint du ty and has no o ne to
substitute.

If you can recruit no one to take
your place, don't say "nothing do ing"
when asked to do nate your rig for a
few hours. lRemember, it was already
figured in the plans. l Could be he can
find a newcomer or non-Z-meter type
to take your place.

Public service events may seem like
trivia to you, but they are important
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... .Alex Barvicks WB4RVH
Technical Editor

our eleven meter fr iends seem to do.
I t seems to me that many of the

dved-in .t he-woot de boys wou ld do
well to take a second look at what is
happeni ng on two meters FM and
VHF in general and possi ble re-assess
their judgment o f those who are
"stuck" on two meters.

body, and that the living tissue is
ac tually subjected only to an indue
tive fi eld. He noted that human beings
at a large airpo rt, where mu ch rf
radia t ion is occurring, a re subjected to
considerably more stress from induc
t ive f ie lds than would be a person
part icipat ing as a " person" antenna in
HEMAC experime nts.

One cau tion: The hazard goes up as
the frequency goes up, so let that be a
word to the wise if you are a VHF or
higher nut.

So we are moved to comment
final ly that, if you have ever been
tempted to put a little li fe into you r
wife's favo rite magnolia tree by firing
it up o n 20 meters, you may feel
perfectly free to go ahead , being
assu red that there will fo llow no ill or
fatal effec ts to the tree , nor subse
quently to you.

As ou r J anuary co mmenta ry on the
use of antenna persons' had indicated ,
coupling to the belly is not recom
me nded. We neglected to ask Dr.
Ikrath about this , so the reason for
the precaution is no t clear. It is
possible that it may be simp ly a
d ivision of labo r among the military
services, w ith the Army working in
certa in restricted anatomical areas,
while leaving navel ope rations to the
Navy.

Reprinted from WRGABN, Allen Co.
Amateur Radio Tech. Soc iety, Ft .
Way ne, Ind ia na.

Tie A HEMAC
Around the Old

Magnolia Tree

Gues t Editoriul: Foo tnote

since the Marconi Cohere d Much
more technical ab ility has been dis
played by t wo meter enthusiasts in
build ing up so me of the most comp li
ca ted a nd sophist icate d commu nica
tions systems aro und. The vast
majority of appliance operators who
frequent the lo w bands wou ld be hard
pressed to eq ual these accomplish
ments . Amateur radio is a lot more
than go ing out and buy ing a radio a nd
an antenna and then calli ng you rsel f a
commu nicat io ns expert as many of

. . . Anonymous

Stuck
on

Two
Meters?

to their spo nsors (Menta l Health ,
Cancer, etc .I. Certainly the S ET, Field
Day and o ther drills are important,
but in a pub lic service event, you are
help ing people 0 1RECTL Y, and in a
REAL situatio n. They appreciate
it ... t hey ca nnot thank you
enough . .. they give you much local
publ icity . Th is is what the pu blic
remembers. After all, isn't that what
it ' s a ll abou t .. . peop le helping
people ?

Pl ease remember, the n, whe never
you are nex t called upon ... BE A
SOLUTION TO THE PROBLEM, not
part o f it .

P.S. If the shoe fit s, wea r it .

Repr inted from th e Central Ohio
AR EC Bullet in.

I recently had the somewhat
interesting experience o f being in
d irectly ca lled a "greenhorn" by an
enthu siastic, but relatively new ama
teu r. The explanation for th is seems
to be the fact that I frequent two
mete rs, and of course, everyone
knows, don' t they, that o nly Tech
nicians hang ou t there. Well, I ITMJst
confess, that I don't hol d the Extra
Class license yet. However, I hope to
someday. I do hold the Advanced
Class t icke t and I've been a licensed
amateur for over 15 years. Addi
tionally , I hold a 2nd Class Radio 
Telephone Commercial license. I cer
tainly do not claim to be an expert in
any sense o f the word, but I'm hardly
a newcomer to the hobby e ither. I'm
no stranger to the low bands and qu ite
regu larly fire up the Yaesu on 20 and
10 SSB and , yes, believe it or not, L _

manage to work a fair amount of DX
in spite of my obvious inferiority du e
to the fact I am a VHF enthusiast as
we ll.

The point I am try ing to convey is
that many of us on VHF, actua lly a
fairly large percentage, are General
Class amateurs o r higher and enjoy
other facets of the hobby as we ll as
VHF. Most o f us work two meters
because we en joy it , not because we
are stuck there! I stil l believe that two
mete r FM and repeate rs are t he
greatest things to hit amateur rad io
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MARKING TIME

l n last month's colum n I told about
my good fortu ne in pass ing the Air
Service Cadet Selection Board and the
physical examination for flying. That
was la te in March 19 20. The class for
which my name was entered d idn' t
sta rt until Sep tember 19 2 1 - almost a
year and a half wait. I filled this time
with various jobs from selling kitchen
gas ranges to working as an inspector
fo r the Lawrence Aircraft Engine Co.
in New York. During this time I also
met my wife- to-be, Cleo Willson .

When August 19 21 rolled around,
having had no word fro m the Air
Service, I went to Washington to make
sure all was well with my appointment
to thei r flying school. , got an old
fr iend of mine who was t hen d irector
of t he U.S. Coast and Geode tic Survey
to make an appointment for me with
Brig. General Billy Mitchell who was.
Assistant Chief of the Air Service. I
had an interest ing half hour with the
general du ring which he had one of his
aides check the status of my appoint
me nt. I asked him abo ut the types o f
planes the n bein g used for t raining. He
said tha t, si nce no funds had been
made available for newer types, they
had upgraded the old WWI OX5
Jennies by insta lli ng 180 HP Wright
Hispano-Su iza engines in them. These
were used for primary trai ning and
WWI DeHaviland DH 48 planes with
400 HP Li be rty engines for advanced
bombardme nt and observation train
ing and also for most ro utine flying.
WWI SWSs and Spads were used for
pursuit training. The general com
plained tha t the army seemed to t hink
tha t flying was a passing fad , that it
was not worth spending money o n,
while he considered flying of major
importance, an attitude which got
him in to considera ble trouble later on.

The general's aide returned and
reported that r was indeed assigned to
the Flying Cadet class schedu led to
start Sep tembe r 15th at Carlstrom
Field, Arcad ia, Florid a. The general
mentioned that I would have a good
flying commanding officer at
Carlst rom in the person of Major
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Ralp h Royce. Since I was going back
to Littleton, N.H. , I was advised to
enlist as a Flyin g Cadet at Fort Etha n
Allen, Vermont (nea r Burlington) and
a letter authorizing this enlistment
was sent to the commanding officer at
that post .

Bac k in Littleto n I got my t hin gs in
order and, since I expected the class
to take more than a year, I asked Cleo
to marry me and come along to
Florida. So we were married Aucr st
25, 192 1 a nd had about a week
honeymoon at Patridge Lake (near
Littleto n). Then I went over to Fort
Et han Allen and en listed and got my
travel orders to Arcadia, Flo rida.
Since orders from Washington to the
C.O. Fo rt Ethan Allen said nothing
about transportation for any family, I
had to pay Cleo's fare to Arcadia.

We arrived at Arcadia the afternoon
of September 12th and checked in at
the only hotel. It was a hot afternoon
and we were pretty d irty afte r o ur
long trai n tri p so, wi thout q uestion, a
nice bath was top priority. There was
no shower so I turned on the water in
our ba th tu b. In a few minutes the
sickening rotton egg odor o f sulphur
water filled the ro om. How could
washing in such water get you clean?
You'd just be t rading one bad odor
for anothe r.

Next mo rnin g I rode the six miles
to Carls trom Field on the railroad the
town of Arcadia built on the level
"Big Prair ie" in a few days early in
191 8. The military bu siness of repo rt ·
ing to the post commanding officer,
assignment to the Cadet Detachment
and repo rt ing to the Detachment e.o.
took most of the mo rn ing. In t he
afternoon t passed a very thorough 64
examinatio n (for flyi ng) without diffi
culty. The fact that I was married
caused a b it o f a flur ry. There were no
married qua rte rs on the post so we
would have to live in Arca dia and I
would commute on the "Florida
Specia l" (trai n) leaving Arcadia at
6: 30 am and returning aft er ret reat
(end of day's work). Since I would be
having only the noon meal at the
Detachment mess I arranged to have
two thi rds of my mess allowance ($1

pe r day ) issued to me in k ind (canned
and fresh food). I also tried to get a
Commutation of Quarters to help out
on my ren t in Arcadia. However, since
the rank of Fly ing Cadet seemed to
fl oat somewhere between enlisted
men and officers, they could find
nothing in the regulations that would
pe rmit such a payment. Flying Cadet
pay at that t ime was $75 per month.

Si nce my morni ng arrival at
Carlstrom was at about 6:50 am I
missed the reveilte health class
(calisthenics) as well as f irst mess. The
cook, however, always had a cup of
coffee and a bun or so for me. While I
was having my coffee the rest of the
class was in bar racks clean ing, making
up bunks and standi ng t he da ily
inspection by the detachment C.O.
Then, during the early part of the
training, they all had to turn ou t for
military dril l. Because of my wa rti me
experience as an Infantry officer I was
detailed to perfect the class in close
order drill aod the manual of arms. Of
cou rse no one could see the impor
tance of or reason fo r th is drill . I
explained to them that, since the Air
Service was part of the Army its u nits
had to be trained to at least not fall all
ove r th emselves when execu ting
"squads right" in case of an inspec tion
by high brass and that the sooner they
got the hang of it the sooner they
could go back to their bun ks. In two
weeks they were proficient e no ugh for
a 2 star general's inspection. The
manual of arms drill proficiency was
so low that I got the C.O. to forget
about it and send t he rifles back to
the warehouse.

Primary Ground School started
September 25th. It consisted o f 24
subjects and took some 460 instruc
tion hou rs plus exami nation time. The
usual Army subjects such as Infa nt ry
drill , Army Regulations, property
accou nting, military taw, pape r wo rk
and interior gua rd duty were covered
first (stuff every Army commissioned
officer should know). T hen
aeronautical subjects such as aero
dy namics, engi nes, p ropelle rs, rigging,
meteorology , instruments, aero
nau t ical navigation, radio and code
were covered in some detail. Then the
various mac hine guns and synch ro n
izing gears (to shoot through propeller
blades) followed. These were morning
and afternoon classes until flight
instruction began on November 15th.
Then flyin g in t he mo rn ing and school
in the afternoon .

The ground school courses were
quite thorou!tl and the instructors
well qualified. It was no tea party .
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They had a board of officers nic k
named the " benzine board" that
checked the record of eac h student
after each examination and if any
failed the exami nation or gave any
other cause for disqu al ification he was
im me d ia t e ly " BENZ INEO" (dis
charged), As a matte r of fact our class
sta rted wi th 72 cadets and only 2 1
grad uated (29%) from the advanced
flying school. Two cadets from my
class and a cadet from the crass
followi ng ou rs "Went West" in a OH
crash near Brooks Field , Texas on
June 28 , 1922. It seems that Cadets
Farrell and McCoy, two of the best

Two spacec raft are up and working.
AMSAT-OSCAR 6 continues on its
no rmal schedule, being ' availa ble on
Sunday mornings for descending node
passes, and on Monday, Tbursdav and
Saturday for asce nding node passes.
AMSAT-OSCAR 7 is available for use
every day except for Wednesday. Note
that all these t imes are CUT, which
means that an ascending node pass on
Monday really takes place on Sunday
evening Eastern Standard Time.

Now that AMSAT-OSCAR 7 is up
every one has a spacecraft to use on a
regu lar basis, so sta tions that found
AMSAT-OSCAR 6 too unre liable for
them, due to the unavailability of
Command stat ions, can and are
dusting off their equipment and wo rk
ing t hrough the new sate llite,
AMSA T· OSCA R 7 carries two
repeaters, the 2/10 (as in AMSAT·
OSCAR 6) is on for use on 0 0 0 days
of the year, where Day 1 is January
the fi rst and so on, whi le the 70/2
repeater is available for use on EVEN
days. Note that Wednesdays (CUT)
are reserved for bulletins and experi-

•
ments.
. It seems to be the general impres

sion that AO·7 is less sensitive on the
2/10 than AO-6. The cause of this
phenomenon has not yet bee n defined
but may be due to one or more of the
foll owing: Receiver (on the space
craft ) sensitivity ; spacec raft tumb ling;
o r just that the age is doing its job,
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rated pilo ts of our crass, had flown
from Kelly Field over to nearby
Brooks Field ea rly in the afternoon of
June 28th . When they were ready to
retu rn to Ke ll y F ield , Cadet
Thompson , who had just arrived from
Carlstrom Field a few hours earlier
and was on his way to report for
advanced tr aining at Kelly Field,
asked them to give him a li ft to Kelly.
Farrell and McCoy agreed so all three
climbed into the OH, Farrell in the
front cockpit piloting and McCoy and
Thompson in the rear cockpit (made
for one passenger) for the ten minu te
hop to Ke lly. They took off at a bou t

being affec ted by the high power boys
and shutting the weaker ones out.
Larry VE3QB has worked th rough

both satell ites using an IC·22 and a
dipole , keying the rig by means o f the
push-to-talk button on the mike. He
says that the mike is just the right
shape for use as a key, but cautions
silence whe n using that set up. " A
sneeze does wo nderfu l th ings to your
carrier."

As for who is on the satell ites,
G310R writes about the following
contacts in Oscar News: The best OX
seems to be the contact between
G8AWS and W6ZVV. Other sta tions
heard in Europe are K1 PXE, W0PHO,
W0LER, K2LGJ, UG6AD, UR2EO,
K 2K N V , L XI DB , HG 5AI R ,
HG5KEB, WA1 NGR , OE1WW,
FC6ABP, LZ1 FO, WA2RDE, W5HN,
EA4AO, JABR5, IlTEX, 15TDJ,
ON40Y, OK2ZF a nd KL7M F. In fact
G310R has worked 50 countries
thr ough the OSCARs. Although
recommended modes o f ope ration are
SSB and CW a lot of work has been
done on other modes, SSTV, RTTY
and Fax have been sent throug, the
spacecraft wi th good copy at the
receiving end.

G3COJ writes in to tell about his
first month's operation on mode B.
He writes . . . "The main impression is
of a vast number of OL and F
stations , a few G, PA, I and OK and
one station from each of the remain
ing countries. Good signals from USA
and Canada, especiall y passes between
2300 and 2330 GMT whic h are ou t of
range for continental Europe - cuts
d own the QRM t remendously.
. ..The repeater seems to work well

and I have fair signals back at times
with NINE Watts erp, though I have
not had QSOs with less than 45 Watts.
Other t imes 100 Watts output has

5 prn and had only gained about 200
fee t altitude when the ship suddenly
spu n in and burned. All three died.
The consensus of barrack s gu esses was
tha t, since most of Farrell's recent
fly ing had been in single seater SE5s,
he may not have been as fam iliar with
the eccentricities of OHs as he would
have been if he had had a lot of recent
time in t hem. It was qu ite evident that
he tried to pull up too fast afte r
tak e-off with an ext ra heavy load in
the rear cockpit - and the OH had
said " NO" .

Next month I will tell you about
keeping Jenny seat cushions warm.

given a very weak return, espec ia lly
wi th K2UYH , OL3YBA, EA4AO,
F9FT or F6CJL on." Even so COJ has
worked 24 countries including VE2,
VE4, Wl, W2. W3, W4, W8 and W0.

From ano ther part of t he wo rld
KL7MF wri tes, "When it goes out
over Siberia I get a beautiful signal
(back), bu t nobody to work out that
way. Hi! Do work an occasional USSR
sta tion out that way like RA9MBN,"

RTTY telemetry is being tra ns
mitted by OSCAR 7 on two meters
using space only keying. Th is is not
the afsk signal that has been pre
viously publicized but is another
normal but previously unpublicized
mode of operation. A modification to
the ST·5 was described in the AMSAT
Newsletter, December 1974, to enable
it to copy the RTTY telemetry . There
wil l be no need for most peop le to go
to the lengths that G3JZK did to copy
it. He played his receiver into an
electrocard iograph recorder and then
proceeded to decipher it manually. He
sent in a sample and the readout, and
his method does work.

Some frequencies to listen out on
are:

29. 5 10147 5 55B YV1AOE
29.495 55B LX 151
29.475 KP4DPN
29.475 ZE 1DX

Coming up are Z08PL, TU2VF,
HV3SJ, and M1C. These may very
well be on the air by the time that
you read this. Sorry to say th at
VP9YC was a pirate as that call has
not been issued by the Bermuda
authorities. Either that, or someone's
CW needs refreshing!

. . ,G3ZCZ
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FCC NEWS
The tollo win'1 U an O'xcerp' [ rom ,"" Chair 

man's Report in I"" SeRA Bulle tin.

Covert Rule Chan ges By The FCC?

One of the primary justifications
the Commission has used in some of
their more repressive interpretations
has been the logical separation of the
"control" and "operate" functions as
they re la te to an amate ur radio
station. They have said that to control
is not to operate and, most impor
tantly . to operate is not to control.
Th is has been their rationale fo r re
Qu ir ing that a licensed Control Station
do nothing more than effect the con
tro l of its associated remotely con
trolled station and that to operate,
i.e.• communicate, through it a separ
ate Aux iliary Link station must be
used. This is in spite of the fact that
Section 97.1 08(a) stated"An amateur
rad io stat io n may be operated by
remote control . . . from an eutnor
ized con trol point .. ," (emphasis sup
p lied), Since this section appears to
d irectly refute their interpretations, it
was probably considered to be a
source of possible future embarrass
me nt to them. In what appea red to be
an attempt to preclude this from
happening. on Tuesday , 11 June
19 74, under t he guise of a "•. minor
editorial revision . .", this sectio n,
97.10 8(a) was changed to read "An
amateur radio station may be re
mo tely controlled . . . fro m an author
ized control point . . ," (emphasis sup
plied), In other words. where before
we could operate a station from its
control point, now we may do noth
ing mo re than control it ; where before
this section contained a very reason
able and logical rest ric t io n, its level o f
rest rlc ted ness has been increased to an
excessive and unjust ified degree. This
change. this " mino r editorial re
vision," has effected the removal of a
significant amateur p rivilege .

What th is change means to you is
that if you have ever used your
systems cont ro l channe l/station to
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override the input channel and to
commun icate directly via the output
channel, you can no longe r do this.
No more co nt rol sta tio n overr ides to
make announceme nts; no more con
trol station break -ins to explain
system procedures to a ne wcomer; no
more control station commu nications,
PERIODI I used the term "covert"
previously because the FCC made this
ru le c ha nge wit hout a formal Not ice
of Proposed Rulemaking o r Docket
procedure, but rathe r under the head
ing of a minor editorial revision. In so
doing, they prevented us from making
any comments or arguments against it
and were able to effect the change
with almost zero pub lic ity.

I am currently wo rking d irectly
with ARRL General Counsel Booth to
see if we have any recourse to this
change since it appears to be c ont ra ry
to the Administrative Procedu re and
Judicial Review provision of 5 U.S.C.
553. Be advised, however, that ge tting
it c ha nged back cou ld get a bit hairy;
the FCC can't very well requ ire a
forma l petition to reverse a ch ange
they made without the benefit o f
forma l rule change procedures, but
then how do you 90 about convinc ing
them to change back someth ing which
they must publ icly defend as being
the same in content as the original?

A " Ringer" In The Crossban d ing
Docket

FCC Docket 20113 , the " Cross
banding Docket" , proposes the add i
tion of a new Section 97.126 and
describes it in Paragraph 7 of that
Docket. This new section , as it is
being proposed , is as fo llows:

" 9 7. 126 Retransmitting rad io sig
nals. No ama teu r radio station,
except a properly licensed repeater
s ta t ion, auxiliary link station, or a
remotely controlled station in a
system wi th an auxi liary link
s tat io n, may automatically re
transmit the radio signals of other
amateur radio stations."

In my opinion, there are three
major items of concern embodied
within this proposed section:

1. Co mplete lack o f justification.
The only thing resembl ing an attempt
at just ification is within Paragraph
Seven where the statement is made
tha t " . . New Sec. 97 .126 . .. would
incorporate the current policy on
o t he r types of retransmissions."
(emphasis supplied). Apparently the
FCC feels that whatever policies are
generated internally within the Com
mission are suff icie nt, in and o f them-

selves , to justify a formal change in
the Rules and Regulations. I don't
know just how accurately I am able to
read between the lines, but I get the
imp ression that what t hey are trying
to say is that they have been engaging
in practices that, if they are not
cont rary to the Rules, are at leas t not
mandated by them T his proposed
new Section would not only legitimise
these past pract ices, but justify their
future use. Like most people, I am not
concerned with the justif ica tion they
use to effect de-regulation, but I am
conce rned with allowing them to set
the precedent of " Regulate now, p ut
it in the rules tater." I respect the
FCC, but not that much !

2 . Unnecessarily restrictive. Even
though the proposed section refers to
the practice of " . . automatically re
transmitlt ingJ. . ", the narrative with
in Paragraph Seven states " . . An
example of a prohi bited practice
would be the retransmission on the
14.0·14.35 MHz amateur band of
another amateur station transmitting
on the 144-148 MHz band, or vice
versa." (emp hasis supplied), Note that
wit hin their example, no mention is
made of the prohibited retransmission
being "automatic". In fac t, their own
de finit ion of "automa tic ret ransmi t"
is " .. (the) retransmitting Iof other
signals in rea l time or very near real
time : ' In other words, it is the very
fact that the retra nsmissi on is in
" .. real t ime or very near real
time .. ", and not the fact that it was
effected by automatic mea ns, th at
places the practice with in the domain
o f this proposed new section . This
would t herr place the received trans
missions o f other ama teur rad io sta
tions in the same category as music;
their appearance within the content of
an amateur transmission would render
that transmission in violation of the
Rules and Regu lations. Perso na lly , I
fail to see the necessity, nor even the
desirability , of add ing these new
rest rictio ns to an al ready ove rly
res tric tive Part 97.

3 . Det r imental to remote base
interests. A very large number of
SCRA members are also heavily in
volved in Remote Base operat ion and
this proposed new section is aimed
directly at them As most of us know,
probably the biggest single stumbling
block to the proper licensing of most
Remote Bases is the FCC's interprets
tion that the commun icatio ns audio,
both to and from a remote, must be
transmi tted via an Aux iliary Link sta
tion . Most remotely controlled

Continued on page 12
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That's what you get from Sentry.
The most reliable crystals you' ll find anywhere .

Beca use Sentry crystals are made of the finest quartz to
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manufacturing methods are the most precise available.

S ince Sentry has the largest semi-processed crystal
bank in the world, we can custom-make crystals for any
rig. Any frequency. Faster than anyone
else in the business.

And talk about frequency
stability. You've got it with Sentry.

So place your next order with us. It's easy. Our
processing is quick, accurate , e fficient. Our guarantees
a re solid. And we'll send you our complete 1975
Catalog. Absolutely free.

Sentry. You can depend on us.
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Phone: (405) 224-6780, S t
TWX-91 0-830-6425 . en ry
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FCC from page 10 19 56 ·1 9 75 Compari$On

The Australian Exa,...

ParI

Frequency Alloca tions and T..alV Matte"
Ra dio 8 rN de n ' Servietl'l
Anull eu < Radio Se "'ice
Comme rcial Radi o Operalor5

Amateurs worki ng to pass the FCC
exams may be interested in how it is
for their co mp at rio ts down under.
How would you do on t hese?

Each of these parts now comes with
several other parts - the gove rnment
co mbined the individual parts into
groups some time ago in an effort to
save money (! ). The ama teur service
also contains rules for the d isaster

1956 1975
Pages Price Pages Price

33 5_25 ". 58.00
96 • ... 18.50
20 ." 72 3.50, ." 7 8.00

by a diagram, describe an antenna
which will meet this req uirement o n
at least two amateur bands. Show
dimensions and state the frequencies
invo lved .

4(a) With reference to a radio
frequency amplifier stage, explain
u nder wha t circumstances neu tralisa
tio n is necessary .

[b] Aided by a circuit diagram,
explai n the theory o f one method o f
neutra lising a sinqle-e nded ou tp ut
stage.

(cl Exp lain why it is necessa ry to
neutral ise a freq ue ncy multiplying
stage of a transmitter.

51a) Desc ribe the manner by which
high-frequ ency rad io waves may be
propagated over lo ng distances.
Explain why communication between
cou ntries suc h as America a nd
Aust ra lia is restric ted to certain ti mes
in the H.F . bands.

(b) Explain why communica tion
over long d istances as d escri bed in (a )
is not possible using the V.H.F. and
U.H. F. amateur bands.

6(a) Discuss features you consider
desirable in a microp hone which is to
be used in a mobile cap acity.

(b) With the aid of a sketch
-describe the construction and theory

communications serv ice and the
citizens' radio service. (Whoop peel
The subscriber can peruse the citizen
band rules a t his leisure to see that
there are in fact rules fo r this service
which apparently are not enforced by
the commission - perhaps they don't
know abou t them) Th e radi o broad
cast service also contains auxiliary
broadcast rules, invo lving remote
pickup, experimen ta l, developmental,
CATV rules, and the like.

In 19 years, the allocation intorma
tio n has increased in p rice 32 t imes;
the amateur ru les have increased
23.33 times. I t would appear that the
government, while talki ng a lot abo ut
fight ing inflatio n, does littl e about it.

.. .WAGC PPIWA7PEI

can
now

permits
stations

1(a) With the aid of a block dia
gram descri be the operation of each
stage of a single-sideband suppressed
carrier transmitter .

(b) Exp la in how the transmi tted
sideba nd may be cha nged fro m upper
to lower sideband.

2(al Assisted by a circuit d iagram
describe a variable-freque ncy oscitta 
tor (V. F.O.) sui table for use in the 7
MHz amateu r band .

(b) Wit h reference to a V. F.0.,
discuss the factors upon wh ich the
stability of the generated frequency
depends.

3 T he an tenna coupli ng network of
an amateur transmitter is designed to
ma tch an antenna whose imped ance
lies between 50 and 80 o hms. Assisted

SECTION M (Theorv)
(Time a ll owed - 2 % hours)
Note: SEVEN questions only to be
attemp ted . Credit will not be given for
more than SEVEN answers. All ques
t ions carry equal marks.

'The priee il no, staled.

te lepho ne third-class
opera te more complex
than before.

T he most st rik ing change IS noted
in the size, along with the associated
price of the documents. Admittedly,
the prin t is a bit larger and su bscribers
to the rules rece ive convenient supple
ments consisting of corrected and
add itional pages (usually issued quite
late - the ama teu r rules regarding log
changes have yet to arrive).

FCC REGULATION

Paul Schuelt WA 6CPPIWA 1PEI
80.<1 0
Wallace CA 9525<1

repeaters are also hamst ru ng by th is
same in terpretation . Of interest here is
the fact that the FCC has not stated
exactly whic h sectio n of the Ru les
and Regu la t ions they were inte r
preting. It is the belief of many that
there is no such section ; that they
have established a baseless interpreta
tion for the pu rpose of making illegal
that which Section 97.109(bl specifi
cally perm its. (97 .109(b) states that a
remotely con trolled station may be
opera ted from its authorized control
stationts). be those statio ns fixed,
portable o r mobile.) T he poi nt that I
am t rying to make here is that, as far
as I know, there is no current basis
with in t he Rules and Regu lat ions for
their proh ib itive interpretations. One
o f my primary fears is th at this
proposed Sectio n 97,126, if allowed
to become a part of the Rules and
Regulatio ns, will become their basis
for these interpretatio ns. Notice the
wording of the proposed sec t ion. For
a remotely co ntrolled non-repeater
statio n to be " legal." it must be
" .. in a system with an aux iliary link
sta tion .. . " Now here wou ld be a
section that nobody could question
the interpre tatio n of; this would
cre ate an almost unbreakable bond
between Remote Bases and auxiliary
links, making t he former virtually
un lice nsable withou t the latte r.

Reprinted from Squdch Tafel. San Diego
Rptr. Assn .. P.O. Box 58 15, Sa n Diego C'A
92105.

While cleaning ou t t he garage I
came across some old FCC rules in
effect in 19 56 . Rather than consign
them to the t rash, I keep these in a
specia l b inder - it's sort of fun to
look through them and remember
" the good old days" when life was a
bit simp ler and taxes were lower. (We
are now in the " good old days" that
we will be talk ing about in the
futvre .) Many th ings were simp ler
than they are now, according to the
old ru les, but many things are better
now than they were then, with the
possibili ty of getti ng better.

In the amateur rules, we have more
use on 160, and expanded phone
privileges. T he b roadcast rules no
longer require repetitious anno unce
ments tha t music is recorded Imechan
lcauv reproduced}. Ho lders of radio-
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of operation of a mic rop hone wh ich
you co nside r meets these requ ire
ments.

7(a ) With the aid of a sketch show
the construction of a cathrode-rav
tube and expla in the theo ry o f opera
tion.

(bl Show a method of connecti ng a
cathode-rev -oscilloscope to a tete
phony t ransmitter to indicate its
depth o f mod ula tion.

(e) Sketch th e pattern o bta ined
when using the connec tio ns shown in
(b) if the carrier is modulated to a
dep th of 100%.

8 In relat io n to a commu nicat ions
receiver expla in what is meant by the
follo wing terms: Ill si gna l-to-noise
ratio, (ii) selectivity ; (iii) image reiec
ticn : [iv] cross modu lation ; and {vi
automatic gain cont rol.

9(a l Find th e total capaci ty when
three capaci tors o f 3, 6 and 9 mic ro 
farads respectively are co nnec ted : [i]
in parallel ; and (ii) in series.

( bl Ca lc ula te t he capaci t ive
reactance of the series combina tio n in
(a) when connected across a 50 Hertz
supply.

S ECTIO N K (Regu lat ions)
T ime allowed - 30 minutes)
NOT E: TH REE questions only to be
attempted . Credit will not be given for
more than THREE answers. All ques
tions carry eq ua l marks.

1 What ac tion should be taken by
an ama teur stat ion licensee when
info rmed that transmiss ions from his
sta tio n are causing interference to the
reception of television or broadcast
programmes?

2 Sta te the regula to ry requ iremen ts
concern ing the recording and re-trans
mission of another amateu r stat io n's
transmissions.

3(al State the maximum power
whic h may be used in an amateu r
rad io station using: (i) amp li tude
modulated doubl e-sideband em issio n
(A3) ; (ii) sinqle -sideband supp ressed
carrier emission (A3J).

(b) Briefly desc ribe the me thod for
determin ing the peak envelo pe power
of a stnqle-sideband suppressed -carrier
transmitter.

4 Give the " 0 "" code abbreviations
fo r the fo llowi ng: (i) Shall I send
faster? (ii) The name of my sta tion
is . .. (i ii ) You r signals are fad ing. (iv)
I have nothi ng for you . Ivl When will
you call me again?

Rep rirne d fr om .1mUh'1If R<1Jio, Jou rnal 01
rhe Wirele ss Ins t it u te of Au stralia .

MARCH 1975

Schley Cox W89L HO
1613 Culbertson Avenue
New Albany IN 471 50

Wlli@Q~

TIrn ©fuffiIT(ID@
rn1@IT@~

Ou est ions about t he "cont ro l ope r
a to r" can show up on either the
Novice or the Gene ral license exam.

The con trol operator is the licensed
amateur who is ac tua ll y operating a
ham sta tio n whethe r the stat ion
belongs to him o r someone else .

Let's say you have your Novice
tic ke t and your call is WN9L HO.
When you' re ope rat ing you r stat io n
you are known as the cont rol opera tor
and the licensee of WN9 LHO (since
it's your Hcensel . You are in charge of
the statio n and yo u are responsible fo r
its proper ope rat ion.

A friend o f yours, WN9 UW, comes
over and wan ts to operate your
station fo r a while. You say sure and
ret ire to the co rner pub for a few tall
o nes wh ile you r fr iend uses your
statio n. You are st ill the licensee o f
your station, bu t you are no longer
the control operator, WN 9 LJW is t he
co nt rol operator .

Both o f you are now responsible
for the p roper operat ion of your
station, You are because you are the
licensee; WN9LJW is because he is the
contro l o perator .

Let's say tha t ins tead of WN9 UW
that your friend happens to be
WB9LJW, who has h is Advanced class
license.

WB9LJW can o perate your statio n
and sign you r call as long as he stays
in the Novice band and uses 75 Watts
or tess. But here' s the interest ing pa rt ,
WB9LJW can also operate your
Novice sta t ion in the General and
Advanced bands (includi ng phone) if
he signs both you r and his call like
thi s , "K 4 EMX d e
WN9 LH O/WB9LJW ' , or o n phone,

" K4 EMX f rom WN 9 LHO with
WB9LJW as control."

It doesn' t work the o the r way
around though . You can't go to
WB9 LJWs station and operate in the
General and Advanced bands as the
control opera tor, A co nt ro l o perat or
may not assume operating privileges
greater than those granted by his
license. You have to stay in the
Novice bands. and use 75 Watts or less,
if you are a Novice licensee and the
con trol operator at WB9 UW.

However, you cou ld go to WB9 UW
and o pe rate h is stat ion as a " third
party ." So can anyone e lse, whe ther
they have a lice nse or not . Th is means
tha t while you are opera ti ng
WB9 LJW, he o r another con trol coer
ator has to be presen t and able to

~on t i nuous ly monitor and supe rv ise
you r o perat ion to make sure you
d on' t violate the ru les. If yo u want to
operate si deband in t he Gene ral bands
the cont rol operator has to have at
least a General class tic ket. If you
wa nt to ope ra te CW d own in the
Extra band segme nt then the cont ro l
o perator has to have an Amateur
Extra license.

Let's say WN9 LHO has a fr iend
who k nows the code p ret ty well visi t
ing the station. The friend doesn't
have an amateu r lice nse. That friend
can operate CW at WN9L HO's stat io n
as lo ng as the licensee o r anothe r
cont rol operator is p resent to super
vise the thi rd pa rty ope rator.

Maybe WN9LHO's XY L learn s the
code, She can ope rate his statio n as
lo ng as LHO or anot he r control oper
ator is presen t to see that she o bserves
all the ru les and regulatio ns,

You may have a friend whose
license has exp ired. It's perfectly legal
for h im to operate you r statio n as
tong as you or another control oper
ator is present.

J ust reme mber that if you are a
cont rol operato r at another statio n
you are resp onsible along with the
statio n licensee fo r the p roper ope ra
tio n of t he s tat io n.

If you knowingly and flagrantly
vio late the FCC rules wh ile you are
the control ope rator, both you and
the licensee can get in to bi g tro uble
fast . You can't say as an exc use,
"Yeah, but it's h is stati o n!" and he
can't say as an excuse, " Yeah, bu t he
was cont rol coereto r! " Both of you
can be blamed an d held accountab le.

. . .WB9 L HO
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Bill Pasternak WA61 TF
14725 Titus St. =4
Panorama City CA 9 1402

Shows you how you can never be
su re of anything these days. I n part II
of my coverage of the November '74
SCRA meet ing I wen t and gave all
that lovely information about how the
problem of solvi ng a frequency alloca
t ion need fo r amateu rs in Mex ico had
been concluded so successfully at that
meeting. Well , eve ryone tho ught it
had , so I reported it that way . Tu rns
ou t that I was a bit ahead of myself,
as the updated information that
appeared in Hotline wi ll attest.
(Another case that proves the utility
of Hotl ine.)

True, a tentat ive agreement had
been reached at th at mee t ing. How
ever, this fell throu~ when one of the
systems that had been requested to
move to an alte rna te cha nnel pa ir
decided to stay put where they were.
So, after ma ny months of work , the
SCRA found itself right back at the
starting po int with the amateu rs in
Baja becoming impatient for some
affirma tive ac t ion on thei r behalf.

A fi nal settlemen t o f this p roblem
was brought about by the generousity
of one Doug Andrews K6VG H. Doug
is the owner o f a West L.A. based
system under the call of WR6ACK.
You might reme mber my wri ting
about 'ACK some months back , when
they t ried to pu t up the first open
eutopatch system in Los Angeles.
Unfortu na tely, the attemp t was a
failure and the autopatch func tion
was taken out of service. Since that
time ' ACK has been one of those nice
quiet local coverage machines that
abound in Sou thern California . After
approaching many other repeater
owners in an attempt to secure a set
of standa rd 30 kHz split channe ls to
assign to Baja, the SCRA approached
Doug and explained the problem. In
turn, Doug generously agreed to move
WR6ACK to 146.805 - .205 , doing
so in the interest o f true international
amateur radio cooperation.

Let's face it : No one can blame the
owners of the other systems asked to
move fo r declin ing to d o so. Changing
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channel allocation for a repeater can
be an expensi ve propos ition,
especially fo r the system users. For an
average system of 50 users, that' s 100
crystals at $7 each plus two for the
re pe ater itself . Aside from the
econo mics, you still have no idea o f
what othe r electro nic problems you
will face on the new channel : Inter
mod, mixes, etc . That is why our ha t
is o ff to Doug. He is tak ing ' ACK to a
split-sp li t channel from 147 .93 - .33
so that the new Baja Califo rn ia
repeater can come to pass. I' ll tell
you , if there was a "Good-Guy"
award in amateu r radio , I would per
sonally nominate Doug And rews
K6VG H for it !

And I ended the article in the
January newspages " P.A. R.C. does
and SAROC is next. Hmmmmmm
WR7FM?". I was talki ng abou t the
portable repeater that the Palisades
Amateur Radio Clu b had taken to San
Diego under the callsign WR6FM.
Well , to be ho nest , I d id know some
th ing at th at time, but si nce the
license fo r WR7 FM had no t arrived at
Fred Deeg K6AE H's house yet , we
could not be sure. So, we on ly hin ted.
The license did arrive in plen ty of
time , so that within hours of the time
th e convent ion started, the voice of
Bella WA2CZ U cou ld be heard on
146.6 1 announcing: " Hi; welcome to
SA RGC. This is WR7 FM Las Vegas. A
special events repeater station spo n
so red by the Palisades Amateur Radio
Club of Culver City , California: '
Having the P.A.R .C. portable repeater
was a real benefit to those of us with
.0 1 - .6 1 in ou r radios since it was all
bu t impossi ble to get a wo rd in on
eithe r WR7AEH (.3 4 - .94) or o n .94
simplex . I have heard unofficially that
this year the turnout was better than
ever pro bably du e to the excelle nt
weather and the decision to move the
show back to the Hotel Saha ra.

The re has bee n a lo t said and
written, p ro and con, abou t th is
pa rticular event and I have heard both
si des of the story many .times over.
For me however, t his was my first
SAROC and I decided to go there and
report o n it as objectively as possible.
For better or worse, here goes.

F irst , if you go to SA ROC looking
to find an amateur conven tion like
San Diego or Day ton you wi ll be very
disappointed. By far it is the most
disorganized event of its type I have
ever attended, th ough I will ad mit I
have not attended ma ny suc h func
tions. This, thou~ , is not to the
discredi t o f t he convention , but rath er
it is du e to the "Fun-Fu n" at rnos-

ohere that is Las Vegas. I th ink that it
is the aforementioned atmosphere
that accounts for the lack in number
of fo rma l symposia that abound at
many other convent ions. At SAROC
this year there were but two major
sessions: A 2% day an-going FM
Forum led by Dick Flanagan W60 LD,
Chairman of the SCRA, and the
ARRL Forum led primarily by ARRL
Presiden t Harry Dannals W2TUK. In
both cases, the discussions mainly
revolved around Docket 20282 an d its
effect on the amateu r popu lace.
Having "wagon-trained" up to Vegas
with Dick Flanagan on .52, I had a
fair understanding of what was to be
covered at the FM Foru m and there
fo re I did not attend same. I did get in
on the tail end of the ARRL forum
and basica lly I received the impression
that whatever you as an individual felt
in relation to 20282, it was yo ur
responsibility to read it and co mment
back to the FCC as they have
requested.

As for the d isp lays, from my o bser
vations the two tha t drew th e most
attention were Ico m and Yaesu . teem
had thei r new DV-21 Phase Locked
Digital Pro gramma ble VFO hooked to
an IC-21A, and you just couldn't keep
you r fingers off this little gem. The
DV-2 1 lets you operate any channel
and any split you want, scan the
entire band from 146 to 148and tells
you whe re you are to the last 5 kHz.
You simply have to see it operate to
believe what it will do and how easi ly
it will do it . Yaesu's 200 R Sigmasizer
and F R-101 Digital receiver also drew
a respectable on-going crowd.

Back to the convent ion as a whole,
it is obvious that t he au ra of Las
Vegas is what brings people to
SAROC each year. If, like me, you
enjoy th e ni ght li fe that this city has
to offer and do not mind fatten ing t he
coffers of the various casinos, then
you will enjoy going to a "SA RGC".
(OK, we only lost $15 on the slots, so
there is nothing to complai n about
The shows are my cup of tea, and the
ones Sharo n and I atte nded were the
most lavish put on envwhere.I In my
view, SAROC is a good excuse to go
to Las Vegas and enjoy myself and
have the pleasure of again seeing such
friends as Art Householder of
Spectranics, Dave Flynn W2CFP
(who, among other interests, puts out
a fine Newsletter each mon th as the
Hil l t o pper ) and Mitch Wolfso n
WA6GSN, who not only t reated us to
a fine dinner but acted as our guide at

Continued on page 16
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ESC 144JR

HEY! This is like two transceivers in one! Fully synthesized covering
143.5 to 148.5 MHz in 5 kHz increments. Standard 600 kHz offsets up or
down automatically. Reverse simplex and frequency split allow totally
independent receive and xmit frequencies , and a priority channel guard that
switches you back to it as soon as a signal is detected.

•

$599.00
• Sensitivity - .35uV for 12 dB sinad, .30uV for 20 dB quieting
• 20 Watts output
• Intermodulation, spurious and image 60 dB minimum
• 10 pole xtal filter
• Frequency stabili ty .001%
• Svrneter speaker built in
• Independent selectable priority channel

now shipping daily I

15-86 River Street
New Rochelle NY 10801
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LOOKING WEST from page 14

the beginning o f the co nvennon as
well. In closing, if I had to descri be
what SA ROC is in one sentence, I
would have to say that it is a fun
gathering held for those who happen
to share an interest in amateur rad io ,
but not an amateur radio convention
devoted solely to amateur radio as an
enti ty unto itself. If you are like us
and enjoy a fu n time that does no t
necessarily revolve arou nd amateur
radio 24 hours a day , then a gathering
suc h as SAROC is fo r you. On the
o ther hand, if you are of the school
that believes an amateur radio conve rt
tion should be that and nothing more
(an extension o f the OSO, the coffee
house technical seminar, the fully
structured radio club meeting that
fo llows t radi t io nal rules of order) 
we ll , SAROC is none of th is and you
are going to have a lousy time . Sharon
and I had a good time in Las Vegas as
always, but it was the fact that
SAROC was being held now that
induced us to visit there again at this
time. I suspect that it will influence us
again the same way next year.

F inally , as those o f yo u aga in who

50 MHz BAND

Bill Tu rner WA0 ABI
Five Chestnut Court
S1. Peters MO 63376

£IT@rnm@l
mm@l

£IID@rnU
Larry WB5CWB p roudly announces

confirmation of Nebraska in the
person of Jo hn W0EK B to complete
the continental 48 . The contac t took
place o n Friday the 13th last
December. " I attribute the Nebraska
contact to my new 8 element KLM 6
Meter beam. Sure is qreat. Also. John
hanging in there with me. Thanks to
J ohn and KLM ."

Per ry WA51KU says " Not much to
report other than an Es opening
12·26 , worked severa l 0-4 ·8 ·9 between
1545 and 1705 CST .. . I might men-

16

read Hotline already know. the Tech
nical Committee of the Southern Cali 
fornia Repeater Association has
dec ided to adopt t he Mt. Wilson
Repeater Assn. Tertia ry Split band
plan, rather than the ARRL band
pla n. T he MWRA plan inve rts the
spl it-spli t channels so tha t the repeater
user's receive r always sees a clear 30
kHz slot, since the channel e ither side
is a repeater input . What this means is
tha t unless your next door neighbor is
operating on an adjacent channel 15
kHz away, there should be little or no
interfere nce either to or from adia 
cent systems. It is nice to see a
coo rd ina t ing group made up of
repeater owners that is responsive to
the needs of users. The SeRA is such
a group, one willing to pu t tech no logi
cal development of the VH F spect ru m
ahead of t radi tion . If yo u are
interested in learn ing more about the
SCRA, or if your coordinating group
wishes to exchange ideas wi th them,
they can be contacted at P.O. Box
2606, Culver City , CA 90230. They
have accomplished a lot because they
are willing to lead and will ing to
listen.

. ..WA6IT F

non that I worked seve ra l of the new
North Carolina 6 Meter Association
members, I understand if you work
five s ta t ions (and send ) S1 to Ken
WB4MXC you can receive a nice piece
of wallpape r. I worked 4 , looking for
the 5th."

Received a lo ng and detailed letter
from Ted WA9 FE E outlining act ivity
to and from northern Illi nois during
Nove m be r and December .. . Ted
seems to have had better than average
cond it io ns from the number o f con
tacts made and the areas covered.
Unfortunately space limitations won' t
allow a blow by blow description.
There was o ne note of sadness
inc luded, tha t being the information
that Leo WA4M HS had passed away
the first week of December. "Leo was
very active o n 6 Meters from New
Po rt Richey, Florida and made ma ny
good friends on 6 - he is going to be
missed. Leo was a member of SPESM.
At the t ime I am writing this t he c lub

is setting up a memorial fund in Leo 's
name, probably through AAR L . .. to
be used for ei ther a task fo rce or
committee on 6, o r to fu rther the
advancement of 6 Meters ... the fund
will be carried on whenever another
avid 6 Meter opera to r passes away - I
will let you know when I can get the

informat io n on the address and fund
name." On other subjects Ted says,
" Fou r groups in the 6 Mete r Cou ncil,
SMI RK, 6·6. SPESM and the newest,
NCSMA , the North Caroli na Six Meter
Association. I for one can't under
stand why other gro ups have no t
joined, the only cost is stamps,
exchang ing newsletters, views and
coord ina t ing our efforts to crea te a
better band on 6 . If anyone is
interested in joining SPESM , the on ly
requirement is 52.00. which entitles
them to a nice certificate and a
monthly newsletter . .. co ntac t us
throu!jl P.O_ Box 768 , South Elgin,
Illino is."

Band cond it ions in the Midwest
have been very poor this last Fall.
November brou!jlt a few unexpected
openi ngs bu t the usual Dece mber
ac t ivity was al most enti rely lacking.
Th is is not to say that there were no
openings. T here were some, but these
were no t of the intensi ty o r dura tio n
or, fo r t hat matter , the frequency that
we have come to expect at that time
of year. Wi th very few exceptions the
lette rs received and contacts made
indicate th is to be a general trend all
over the country , not just a local
problem WA1 EXN and WA10J B (Art
and Bob) in an extended but some
times marginal co ntac t a few evenings
ago made about the same comments
about condi tio ns fro m their Mai ne
locat io n. There was mention o f a good
open ing December 14 th but throu!jl
most of the month and into early
Ja nua ry conditio ns were nothing to
brag about.

I ran across Joe WB40SN on 15
Meters one afternoo n last week and
naturally the conversation revolved
around our favorite band. Joe said

essent ially the same things repeated
above ... the big deal fo r the month
was hearing the TI 2NA beacon one
time. Joe has been ta lking up 6 Meters
on 10 Meters of late and has gotten
some interest started in several Sou th
American countries. In particular,
HC8 Gl is beginn ing to ex press the
desire. The push is on to use 29.530 as
a 10 Meter meeting place.

One last bit of news . . . Joe says
Bob '4 PKW has applied for a VP7 call
(p refix soon to be c ha nged ) in hopes
of lining up a trip to the Bahamas
somet ime in the Sp ring . .. hopefu lly
during Ju ne contest week . T his will be
some th ing new for the many who
have gotten o n the band since the
days o f Scotty VP7D D.

.. ,WAt'ABI
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Since the Spanish hams are very
active both on HF and on V HF, it
would be nice i f you took as gifts t he
usual hard to f ind (over there) com
ponents such as rf power transistors

Grade 3. VH F on ly for those with less
than 12 wpm Morse.
Grade 2. 160, 80, 6 and up, fo r t hose

with 12 wpm Morse but no ev idence
of operating exper ience.
Grade 1. Full privileges on all bands,
for those with 12 wpm Morse and
proven experience.

Now to Europe. The focus this
month is Spain. The Spanish radio
club is called La Union de Radio
afeicionados Espanoles, and they
publish a monthly magazine called
U.R.E.

The magazine contains a number of
advertisements for locally made VHF
equ ipment as well as the ubiquitous
Kenwood and Sommerkamp ones. I f
you plan to visit Spain you might f ind
th is l ist handy . I t is a list of local
representat ives of the URE , so wi th
th is l ist and a call book you migh t
make a useful contact.

Joe Kasser G3ZCZ
1701 East West High way, Apt. 205
Silver Spring MD 20910

Delays in h rocessing license applica
t ions are not unique to the USA. A
notice pu blished in the Journal of the
Wireless I nstitute of Aust ralia , AU!J.15t
1974 reads ...

" Licensing Delay in VK3.

If you have passed the exernina
t lons and have made application in
Vic toria for a l icense (or i f you wan t a
change in call sign or wish to rese rve a
call sign) you must expect to face a
normal delay of about th ree weeks
before getting your license." Three
weeks - tha t's ju st due to the post
off ice in this country .

The New Zeal and A ssociat ion of
Radio Transmitters Inc. 1974 Call
book contains an item that advises
overseas radio amateurs that holders
of certi ficates issued by Australia,
Canada, the Uni ted Kingdom, Eire
and the Cook and Nive Islands can be
granted recip rocal l icenses on pav
ment of the ub iqu itous fee. The class
of license is as foll ows:

Madrid
Baleares
Granada
Sev il la
Valencia
Barcelona
Cadiz
Las Palmas
Tener ife

EA4J F
EA6 BC
EA 71E
EA 7NJ

EA5GD
EA3BD
EA7AR

EA8CI
EA8AH

for the home brewers, mint (com
memora tive) U.S. postage stamps for
the DXers to get OSLs direct from
stateside asL managers, and in te
grated ci rcui ts of any k ind. If you are
not going for some time, it would be a
good idea to write ahead and let them
know that you will be visiting, that
you wou ld l ike to meet some of the
locals. Give some details of you r
proposed it inerary and ask if there is
anything you could bring along that
th ey might find useful. Suggest one or
two things so that they have some
idea of the type of things you mean.
The language in Spain is slightly
different f rom the language of South
and central Americ a, even though
they are both called Spanish. There
are pronunciat ion differences and
the use of id ioms is different. It is
somewhat like the d ifference between
English as it is spoken in England and
English as it is spoken in the USA. In
fact after four years of marriage to my
American wife I stil l find that we are
ta lk ing different languages.

T o finish off , on a recent trip out
of town I forgot my charging cord for
the TR·22. On heari ng of my plight
someone, and I can't remember who,
suggested that a TV cheater cord
would make a good substitute. Do
you know that he was right? I t works
fi ne - just remember to take the rig
to the sto re wi th y ou to ensure a
perfect fit.

. •.G3ZCZ

Waller Scott K8DIZ
7318 Hollywood Drive
West Chester OH 45069

A new digital voltmeter IC has
appeared on t he scene. It is the
Analogic Corporation MN2301 one
chip DVM. Unlike other voltmeter
ICs, the 230 1 contains both d igital
and analog portions of the circuit on
the same chip t hus reducing intercon
nectio ns and the need for as many
outboard components.

This IC has been under develop
ment for th ree years and it was not an
easy task to obtai n the integrat ion of
both dig ital and analog ci rcu its on the
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same chip while striv ing for the
required accuracy, power require
ments, and other featu res. The chip
design was f irst implemented for
Analogic by a European company and
then transferred to the U.S. for pro
duction by another semiconductor
manufacturer.

The 2301 is a 3% digit DVM of the
dual slope in tegrating type. With the
additio n of dc reference voltages,
power, a clock osc illa tor, a display
strobing IC and a few resistors and
capaci tors it becomes a fully opera
t ional DVM capable of driving a LED
display.

Specifications for the IC are an
accuracy of 0.1 %, temperatu re co
efficient of 100 ppmr C, an inpu t
impedance of 1000 megohms, and
inpu t current of 0 .' nanoamps.

The circui try included on the 125
mil square chip includes an input
amplif ier. integrator, comparator. con
trol logic, digita l display outputs, zero
level hysteresis cont rol, polari ty indi
cat ion, under and ove r range indica-

non, and an automatic zeroing circuit.
The device is fabrica ted using P
channel MOS techniques. The 2301
can also take a t riggered reading.

Analogic claims t hat by lowering
the number of parts required t o make
a DVM, tower overall prices will result
in more widespread use of DVM's and
create new applications. They plan to
use the MN2301 in a digital panel
meter called the 2538, which will
contain 20 to 30 addi t ional parts and
a % in . LED displ ay. This panel meter
measures de volts only . but coul d be
the basic part of a complete DMM
wi th added range and function control
circuitry . The 2538 DPM requires
only 1.5 W of power and costs
$89.00. The MN230 1 IC is $39.00 in
single quanti t ies (A nalogic Corpora
t ion, Audubon Road, Wakefield , Mass
achusetts) .

Dual ga te FETs have been around
for a spell but new devices appear
occasionally that should be of partic
u lar interest to hams. Two of these are

Continued on page 18
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t ransisto r a consisten t and highly con
trolled Q . This contro lle d Q means
that these devices are easier to matc h
into the surrou nding circuit networks
and offe r better consistency of other
high frequency paramete rs than the
standard rf power devices. At 450
MH z this can mean an increase from
the previously avail able gain of 4 dB
to 6 dB. For an input of 10 Watts, this
can make the difference between on ly
25 Watts of output and 40 Watts.

With the new contro lled Q devices,
locat ion of some of the imped ance
matching elements inside the packa ge
brings the network closer to the active
transisto r d ie. Not only does th is
e liminate some of the required
exte rna l components, but it also
means that a sma ll amo unt of capaci 
tance can minimize the imaginary part
of the input impedance for max imum
bandwidth . This keeps the input impe
dance virtually constant over the
420·4 50 MH z band in the MR F62 1.
In addit ion, the interna l construc tion
techniques help establish a better
signal ground by removing most para
sitic reactance. Fig. 1 shows a sche
matic of the eleme nts actually con
ta ined wit hin th e t ransisto r case.

Con tr oll ed Q transisto rs use both
monolithic and hybrid assembly tech
niques in their construction. The t ran
sistor d ie is fabricated using mono
li thic IC methods. A small MOS chip
capacito r is wire bonded to the tran
sistor die usi ng hybrid technology.
You can t hink of the resulting
assembly as an active transmiss ion line
eleme nt for UHF amplifie r design.
The photo shows a closeup of the die
and capacit or used in the MRF621.

Because of th e high power hand ling
requ irements of this type of tran
sistor, it is specia lly constructed with
each of its many emitter sites having
its own series ballast resistor. These
resistors are made of nichrome and
have different resistances in order to

Continued on page 20

frequency compared to microwave,
that is! The fie ld of VHF and UHF
power transistors has seen some tre
mendous accompl ishme nts in t he last
few years. The latest addit ions to the
UHF fie ld of high power transisto rs
are the Motorola MRF621 and RCA
40971 45 Watt devices. These tra n
sistors are designed specifically for
12.5 V de ope rat ion.

The MRF62 1 is the latest in the
sta te-of- the-art series 450 MHz "CON
TROLLED Q" power devices from
Motoro la. This device is soec'd at a
minimu m power gain of 4.8 dB at
12.5 V de and a freque ncy of 470
MHz. The mi nimu m collector
effic ie ncy is 55%. When operated in
the 420-450 MHz band typica l gai ns
of 6.5 dB can be ob tained. All units
are tested to withstand a load mls
match at all phase angles of 20: 1
VSWR and at rated input power. An
internal MOS capacitor ch ip is utilized
to form a "T" type matching network
inside the t ransisto r. This techniq ue of
internal matching networks Moto rola
calls "CONTROLLED Q."

At high freq uencies, the t ransfer of
rf from a signal source into the base of
a transistor has presented one of the
mo st difficult problems in the
efficie nt design of solid sta te power
ampl ifiers. Ideas have been bo rrowed
from IC fab ricat ion technology to
help solve the problem. The insertion
of a matching network into an rf
power tra nsistor package gives the
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the 3N209 and 3N210. These dual
gate tr ansistors are designed and
characterized for UHF communica
tions appli cati ons. Both are rated at a
common sou rce power gain of 10 dB
min. (13 dB typical) at 500 MHz.
Features include zener diode pro
tected gates, silic on nit ride passiva
tion for excell ent long term stability,
and excellent Intermod distortion per
for mance. Maximum drain-source
voltage is 25 V and optimum dra in
currents are 5-10 mAo A typica l noise
f igure of 4.5 d B can be obtained at
500 MHz wi th eve n better pe rfor 
mance in the next two lower ham
bands.

The 3N209 comes in a hermeticall y
seal ed TO-72 metal ca n and the
3N210 in a "MICRO-H" plastic
package that looks like a very minia
ture IC with 4 leads (2 on eac h side).
The 3N2 10 wi ll solder ni cely directly
to st rip line circuits. Reve rse feedback
capacitance is an ex tremely low 0.023
pF!

These devices are curren tly avail
able fro m Moto rola but will likely be
sold by oth ers in the near future.
Prices: 3N209 @ 5 1.35, 3N21 0 
$1.10.

432 MHz has attracted DXers for
many years, but recent interest in the
rest of t he 420-450 MHz for FM and
re peater operations promises to
increase the population of this, our
widest "low frequency" band - low

Inside a CO Transistor.
Fig. I .
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"THl UlHMAH IN SSTV lOUIPMlNT"
ALL AMERICAN MADE - HAND CRAFTED CHASSIS & PC BOARDS

• CI..,

THE SEEC HCV-3KB SLOW SCAN TV KEYBOARO

Annou ncing a nother first fr o m the company and the designer of the world famous HCV·18
SSTV Camera and t he HCV·2A SSTV Monitor, now the HCV·3KB Slow Scan TV Keyboard . This
is the f irst commercially made SSTV Keyboard and it is bu ilt with the same quality as all
SEEclTHOMAS equi p ment. We will not attempt to list a ll the featu res of the HCV·3KB here and
we suggest that you write for full specifications. For those that are not familiar with SSTV
Keyboards. the HCV-3KB eliminates the need for a menu board or othe r number/letter set-up
arra n geme nts which is very t ime consuming to set-up a meaningful text by arranging letters one at
a time, by hand on a board or other surface. It also " f rees up" the SSTY ca mera for other uses,
such as live shots of the operator or other subject matter. Simply type out the message you wish to
send.#oO.Q33469 on file in U.S. Patent Office.

BASIC SPECIFICATIONS

"30 ehllraet.rs per SSTV fra ..... Si~ eN•• eters horizontally and 5 eharact.", verti;;ally . Special 35
d larat;1e rs p.r f r.me ....ilabl• .
- Me. ts aliitandard .er;ept.d SSTV specificat ions.
"Posit ive-Nega tive co lOI' lvideol rev.rsa l.

"14 and % fra me rates. D
"4 shad. gray scal. g.nefll,tor.
" Dual Fast a nd Slow Sca n rf and video outp uts b peeial·op tionall .
°Plu tti n pri nt.d circuit board...,old flashed edge ccrmectce. ..... ;;;;;;;;::;:..__
- ICt. op a mps. transi5lorl in plug-i n lockets.
-Bui lt";n 11 5/ 230 V 60 Hz po_ supply .
-Special 16 %" • a%" II 3%" a luminum ClIbinet - bl30ck a nd whi te or optior81 2 tOM Vay
- specify. 8&W Standard.
-Speciel introd uctory ush with order pr ic . : $455.00. R. gular price $495.00. Fi... _ .... 10
p!.II'c'-e: c.h. C .O.D. (20" dlpollitl , Mastercharge. BankA..-icard. SEEC Fir8 nei "9 p lat\ (up to
36 months I. Note: All credit Clrds Ply re"" lar price of $495.00. All pl"K:es F .O.B. Hend...onville
TN. Standa.d 1 y_ warranty.

HCV-I B SSTV Camera $452.00. (Reg. $475.00) with lens & power supply.
HCV·IB SSTV Camera with ALC $492.00 (Reg. $515.00) with le ns & power supply .
HCV-2A SSTV Monitor with 2 CRT filters $398.00 (reg $425.00).
HCV-2B SSTV Monitor with built-in Fast Scan viewfinder $493.00 (reg. $520.00).
HCV·70FSVFK Fast SCan viewfinder modification kit for 70 and 70A. Monitors $69.95 . Factory
installation $37.50 additional.
Sony TCll OA Cassette Recorder $134.95.
Heavy Duty Camera tripod $34.95.
A complete line of camera and monitor accessories are available - please write for current prices
and delivery. Five ways to purcbase : Cash With Order, C .O.D. (20% deposit), Mastercharge ,
BankAmericard. SEEC Financing Plan (up to 36 months) . Note : All credit cards pay regular price
shown. All prices are F.O.B. Hendersonville TN. Call or write us for complete specifications on any
of our equipment or to be put on our mailing list. We have a 24 hour telephone answering service
to better serve you. plus on the air technical assistance from the designer. WB4HCV (Jim) . Two
locations to better serve you . Our main plant at 138·8 Nauta-Line Drive. and our lab at 218 Tyne
Bay Drive, Hendersonville. Complete 80-2 meter operation from either location. Drop in to see us
if you are ever near Nashville, Tennessee.

SU1l11lE:r EIE:clrollics
E.c Ella!. Co. ine.
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P.O. BOX 572
HENDER50NVILLE, TENN ESSEE 37075
TELEPHONE , 615·B24·3235
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com pens ate fo r the thermal
differences at various po rt ions of the
t ransisto r chip . Th is prevents over
loading of some of the emitters due to
tempe ratu re d iffe ren ces. T his tech 
nique of em itter ball ast ing assu res
balanced cu rrent d istri but ion through
out the tra nsistor for more consistent
ope rat ion at var ious power levels.
Man y rf powe r transisto rs available
today make use of this ty pe o f emitter
ba llasting co nstruction. Carefu l exam
inat io n of the photo will show the
ma ny em itter contact "fingers"

Ime tatlzatlonl. T he nichrome resistors
are attached to each of these
"fingers." CO transistors have bonding
wires extending from the base regions
to the capac ito r chip and then on to
the package base lead. These bondi ng
wires and the MOS capacitor fo rm t he
ma tching netwo rk shown in Fig. 1. So
much for the intr icacies of rf power
t ransis tors. T he MRF62 1 is available
from Motorola for $39.00 in quan
t ities of from 1-24 . At less than a
dollar per Watt, the MRF62 1 is a
pretty good deal!

T he RCA 4097 1 is almost identical

in all specifications to the M RF621
and is mounted in the same type
package, which is designed specially
for eff ic ient heat sinki ng of power
devices. The package consists of a
flange base requ iring 2 bolts fo r
mou nting to a heat sink . The flange is
electrically iso lated. Four wide leads
protrude from the encapsu lated tran
sistor d ie mounting area, 2 emitter
leads, co llector , and base. The 40971
is not qui te as good a dea l at S60.00
1 1 ~991.

Why not start bu ild ing your UHF
mobil e rig r ight now? 73!

. . .KBD! Z

T he most well k no wn U.S. SSTVers
in Europe are W4MS, W0LMD and
W6MXV . Their circui ts are po pular
overseas a lthough transistors rep lace
some of the IC fu nctio ns. This situa
tion makes sense when you consider
the ir integrated circuits are expensive
but t ransistors are ex tremely p lent ifu I.

Australian SSTV act ivity is being
promoted by the Eastern and Moun
tain District Radio Clu b, P.O. Box 87,
Mitcham, Victoria . Their members are
pro duci ng PC Boards fo r a SSTV
monitor (Model X51j an d came ra
(X52) which can be built for a very
reasonable outlay of fu nds. One of the
club's outstan ding achievemen ts is t he
develop me nt of an E·26 phosp hor.
This E-26 phosphor can be sprayed
into a regular T V picture tube during
the rebuilding process. The result is a

Newsy Notes

G3AI D appears to be leadi ng the
Euro pean OX Pact with 73 Countries
worked on SSTV. Richard G3WW is
right beh ind him with 63 SSTV Coun
tries. Richard is also the first British
station to work SSTV mobile.
G30XY and G3WW report seeing
15SBF's good quality SSTV pictures
through Oscar. Any sta teside viewers
of European SSTV via satellite? The
Unite d Kingdom SSTV Net is
reported meeting on 3735 kHz Su n
days around 1000 GMT. Any of you
"ea rly birds" catching t his one?
G3WW relates that t he English Secre
tary of State for Ho me Affairs (fo r
merly the Ministry of Posta l and
Telecommu nicatio ns) reports issuing
at least 125 "permi ts to transm it
SSTV."

ulated SSTV waveform display. The
80 B Camera now featu res ALC
(Automatic Light Co ntrol) and two
axis sweep reversal controls. Owners
of "A" model gear may obtai n mod ifi
cat io n kits for these features d irectl y
from Robot.

DXCC on SSTV

Our long ti me DX leader , Gene
W8 YEK, finall y hit the 100 country
ma rk du ring November. * A Slow Scan
f irst! As Gene is retired , his t rump
ca rd was t he ava ilabil ity of time neces
sary for such an endeavo r. No doubt
W4MS, W6KZ L and some others are
c lose on his hee ls. T he world of SSTV
is look ing brighter!

New Robot Gear

Robot Research is on the move
again. T his ti me the resu lt is a model
70 B Monito r and 80 B Camera. T heir
new mo nito r boasts a built -in view
fin der funct io n p lus a buil t-i n demod

"Ou r apologies to Gene W8Y EK (an d bread
a nd water to our proofreaders) for misp rint
ing his call o n our February cover. An
update fro m Gene: " I wo rked KZ 5L G,
2XSSTV, a nd EI7D - total co un tries
worked is 102. I have % confirmed as I
receive d a card from 1'1-'2FB , He l BV and
EI7D." - Ed.

sea n converter while newcomers
woul d prefer a regu la r P-7 mon itor.

Save the P-7 Monitor

SSTV SCENE

Du ring the last few months I've
been talk ing quite a bit about Slow to
Fast Scan conversion. However, I
don't want to give you t he imp ressio n
tha t regular P-7 type SSTV monitors
are becoming exti nc t . Indeed. they
st ill have several outstanding advan
tages. Su re, th is era of poor p ropaga
tion is a f ine ti me to bu il d gear and
the advan tages of scan conversion are
obv ious - bright pictu res that can be
viewed indef initely on your regular
(Fast Scan) television. But memory
chip cost, coupled with our present
eco no mic status, sti ll place the P-7
mo nitor as the easiest and most
economica l approach to SSTV. It will
be a fair time yet before commercial
manufactu rers can build Slow to Fast
Scan converters that everyone can
afford. Seve ral of the Fellows with
scan converters say that ordinary P-7
SSTV pictures appear more na tural
and life-l ike than scan converted pic
tu res. Possibly this is due to the
extremely high defin ition capabilit ies
and the minute instab il ity in most
sca n converters. I thi nk the situation
could best be summed in saying that
old time SSTVers woul d enjoy the

Spooky Subject

Several of the fe llows have asked
how mu lti path propaga tion creates
"ghosts" on received pictures, so
here' s a brief exp lanation . Let' s say
there is a station in Germany trans
mitting to the United States. While
the signal travels direc tly across the
Atla nt ic Ocea n, another wave of t h is
signal also travels long path and across
the Paci fic to the United States. The

Dave Ingram K4TWJ long pa th signal travels much further
Rte 11, Box 499 Eastwood ViI. &J4 N. than the direct signal. Thus, when
Birmingham AL 35210 received, there is an initial signal

foll owed in one or two milliseconds
by the long path "echo ." Now, a
SSTV Monitor sweeps each scanning
line in 66 milliseconds, so the one or
two milliseconds delayed picture pro
duces a shadow or ghost to the right
of the init ial image. T he brightness of
t his ghost depends o n strength of the
lo ng path signal. Sawy?
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reddish-orange picture minus the
bright initial trace which is common
with P-7 tubes. Typ ical high voltage
utilized is 15kV and it is reported the
pictures can be viewed in relatively
bright lighting condit ions. The SSTV
Club now has a TV picture tube
r e b uild e r manufacturing re 
phospho red and re-gunned SSTV
tubes. Approximate off-the-shelf cost
of an eleven inch SSTV tube is
twenty-seven dollars.

Gervie W7FEN has bee n quite busy
lately with several SSTV projects. His
la test development is an external Inde
pendent Sideband adapter for t he
Drake T R-4C Tra nsce iver. The out
standing feature of this unit lies in the
fact it can be unplugged from a jack
mounted on the TR -4 when norma l
operation, like mobile or portable, is
desi red. This converter could be a
t remendous boost for ISB. I will have
more information on this as it 's avai l
ab le. There's also talk "in the wind"
that Swan Electronics is working on
an ISB Adapter for one of their
t ransceivers. Gosh - the West Coast is
hot on Independent Sideband!

There is a fair amount of Slow Scan

The first item on the agenda th is
month is crystals. Quaker Electronics,
P.O. Box 215, Hunlock Creek, PA
1862 1 is the supplier of all the follo w
ing at the most reasonable price of
$1. 10 each postpaid. For the 6 Meter
AM buff there are HC-6/U types at
50.3 .4 .5, .7 and .9. For the clock• • •

buil der there are 360 kHz and 3.6
MHz fo r simple time -bases usinq-onlv
a 7400 gate fo r the osci llator and fou r
or five 7490's fo r dividers . For the HF
nut there is a 2.5 MHz crystal which
would make an excellent cal ibrator
with outputs at 500, 250, 50, 25, 5
and 2.5 kHz and req uiring only the
7400 and three 7490s. For the 2
Meter FM fan a 3 MHz crystal is
available which will when divided by
100) produce markers every 30 kHz,
which pinpoints every repeater and
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activity beginni ng to appear on 3845
kHz each Wednesday night around
8:00 pm Central Standard Time. A
wide array of SSTV subjects are dis
cussed and the format is relatively
info rma l. Possibly this switch to 75
Meters is due to the poor propagation
on 20 Meters .

Overseas Broadcasts are crunching
our 40 Meter SSTV frequencies of
7171 and 7220 kHz. If any of you are
operati ng on 40 Meters, how about
dropping me a card describing your
success.

W80ZA is now producing PC
boards of the W9 LUO MK II SSTV
Monitor I ment ioned a few mo nths
ago. This straightforward, inexpensive
monitor is an ideal way for t he
neophyte to get started in SSTV.

Words or Pictu res

I am still concerned about the large
amount of printed material being ex
changed over the air. One can verba lly
tell a contact anything that can be
written o n a monitor screen, but
pictures actually show that rig or
specia l project. Slow Scan differs from
RTTY in that it is a visual means and

Bill Turner WA0AB I
Associate 73

simplex chan nel. In th is case it would
be best to use a 74H or 74S gate as an
output buffer in order to increase the
harmonic output. Last but not least,
there is a 5.000000 HC-6/U manufac
tured by McCoy which wou ld be
excell ent for a cou nter time-base . .r n
the counter which comes to mind , the
K20AW published in 73 during 1972,
the crystal speci fied was 10 MHz.
Modifications required to use this
crysta l are minimal. It is on ly
necessary to jumper out a divide by
two section of a 7490 somewhere in
the time-base divider chain .

For the FMer or t he owner of one
of the new low power SSB rigs, Olson
Elect ro nics lists a 6 Volt, 6 Amp/Hr
wet cell (dry charged ... supply your
own acid] for $2.88. You wou ld of
course requ ire two for most rigs. Also

it doesn't make sense to use this
means exclusively for facsi mile type
communication. Many (if not alll)
SSTVers have some very interesti ng
items around thei r shack , but instead
of te levising these, they transmit
sketches o r ID's. A certain amount of
p rinted material is fine (and I'm not
buck ing that) but don't neglect using
SSTV as a comm unications window
also . Severa l fe llows have enjoyed
seeing my antique transmitters a nd
receivers, my home brew linear in a
T R-4 ca binet, t he way my station is
arra nged and my "trick" 2 foot inte
grated circui t. The poi nt I am maki ng
is th is - Use the SSTV Camera as a
communications aid and strive fo r
mo re mean ingfu l QSOs. Try to give
you r contact the imp ression of an
actual visit. The results will be
imme nsely gratifying.

In futu re columns, I will go into
detail o n camera operatio ns - pictu re
make-up, light ing and tap ing. Mean
while, why not try you r hand at
transmi tti ng so me live pictures off the
camera. Until then, 73.

.. .K4TWJ

of interest is a UHF TV tuner marked
down to $ 1.99 through the 24th of
February. This is the same item men
tioned several columns back as a
possible converter for 420 MHz. For
the FM receiver builder Olson has a
10.7 MHz FM i-f strip for $1.59
(#XM·355 X) or a similiar unit with a
multiplex detecto r (#XM·354Xl tor
$ 1.79. With the ad dition of a co n
ver ter and an audio IC this should
make a reasonably good monitor
receiver for the ham bands or publ ic
serv ice frequenc ies. One final
item .. . a 12 Volt charger for t he
previously mentioned batteries, rated
at 2.3A fo r only $2.49, For the
repeater crowd there is a TV remote
control chassis including a stepper
relay, power relay, switching relays,
transistors, etc., etc., for $7.98. Olson
is located at 260 S. Forge, Akron,
Ohio 44327 and has a handling charge
of 50i fo r orders under $5.

CPO Surplus, P.O. Box 18 9,
Braintree MA 02 184, has a number of
sma ller items of the types so often
needed by the builder. Plastic an d
mica fil led , 3 and 4 pin t ransist or
sockets - assorted - 20/$1.00 or
100/$2.50. Disc ceramics; 2.2, 2.7,
8.0, 15, 100 and 500 pF, your choice
20/$1.00. 470 or 500 p F button
mica's, your cho ice 10i each, 500
Ohm or 500k PC mount 1/ 4 Watt

Continued on page 22
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SURPLUS {rom page 21

pots, you r choice (may be mixed)
20151.00, l N34 equiv Germanium
diodes, leads formed for PC mou nt
i ng . . . 100/51 .00. Augat Nylon
(H C -6 /U) crystal
sockets . . . 10/5 1.00, and mica/
ceramic padder capacitors, PC mount,
3-60 pF also 10/51.00. There is 50£
handling charge for orders under
$3 .00.

Throu~ Febru ary 28th Burstein
Applebee, 3199 Mercier St., Kansas
City MO 64111 , is featuring the
Midland model 13-902 weather radio
at $9 .95, reduced from the re gular
$15.95. This model is easi ly converted
to re peater or public service monitor
duty by merely padding the osc illator.
For linear builders B-A has 1
Amp/4000 piv diodes at 2/52.95.
These are 3/4 x 3/4 x 3 inches (18 x
18 x 75 rnm! with 2 1/ 2 inch mount
ing centers (62mm) and solder ter
minal connections. For the low
vo I tage/ h igh current applications
around the shack there are 12
Amp/l 00 piv diodes (Motorola MR

11 21) at 3/$1.00. B-A charges $1.00
handling on orders under $10.00_

Another good source of disc
ceramic capacitors is Brigar Elec
tronics .• . if you like to buy in
quantity or split a batch among
several people. Brigar currently lists
8.2, 11, 15, 100, 220, 390, 620 and
820 pF discs at $3.00 per hundred or
$15.00 per t housand. All are 500 Volt
rated and are of various tolerances and
characteris tics. In silver mica Brigar
has Cornell Dubilier DM19 types in
270, 300 and 430 pF, 5%, 500 Vo lt at
7, 7 and 91l! each. They also have the
DM15 in 300 pF, 5% at 7ri. In 1/4
Watt resistors the 5% type manufac
tured by Spear are 3t each in
100,2700 and 51k values. For the
ham who has everything- new,
boxed, Eastern Microwave model
10-1 259 high power dummy load, dc
to 4 GHz, 50 Ohms, 1 KW and
requiring point 218 gal/min water
flow for each 100 Watts dissipated.
The price is a mere 529.95. Minimum
order is 55.00, the address is 10 Alice
Stree t, Bin~amton, New York
13904.

B & F Enterprises, 119 Foster sr.,
Peabody, MA 01960. has some
excellent fi lter capac itors for the
linear builder. These are 25 OU F at
330 Volts and priced at 5 1.25 each or
12 for $ 12. Your $1 2 buys (in round
numbers) 2 OUF at 4 KV or twice the

capacitance at hal f t he vol tage. Not a
bad deal at all . ..For t he mil itary
su rp lus nut/MARS member wi th a
mad desire to run a selsvn or similar
piece of 400 Hz gear, B & F has the
answer if the requirement is for 70
Watts or less. For $3.00 plus shipping
they will send you an inverter trans
former and schematic to make such a
supp ly. Not much else is need ed - a
pair of transistors, a couple of
resistors and capacitors - and you are
in business running the equipment as
it was intended.

You r comments are solic ited as to
what kinds of surp lus you would li ke
mentioned. If you need someth ing in
particular . . . d rop me a note (SASE
appreciated) and I will t ry to come up
with the item you need .. .

• . .WA0ABI
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3/75

3/75
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MARS 3/15
Radio Station

K2UPD

WB4JFI

K3ZPH

Kragh

WB2HYW

K8COT
K2UPD

K2LSX

W1FX

Broulette2 mtr transc SBE·144
No. 620615, 2 mtr cry. &
148.29155.655159.21
Standard SR-C 826M
No.l1 0082
1 FT101 160 mtrs
No. 82L129340/CWF
Yaesu FT 401B No. 316104,
Yaesu FV 401, No. 679927,
Collins 75A4, No. 5564
Regency HR-212 No. 2400829
Yaesu FT401 A serial =316104
Yaesu FV401 se rial =679927
Collins 75A4 serial =5564
Johnson Valient 2916
Std. Handie Talkie Model 146A
No. 310377 w/mini -mike
Varitronics HT-2, 146.97 MHz
receive crystal; TR22 sIn 640256
Regency HR2B 49-01726.
(Engraved C FH·6 & W2EKB)
Yaesu FT401 A No. 316104
Yaesu FV401 No. 679927
Collins 75A4 No. 5564
Johnson Valient 2916
TR-22 12 channels - channel 6
wired together plus GLB 
homemade synthesizer
5 Collins Model KWM·2A
transceivers, Nos. 11359, 10731,
10095,11218, & 16066
2 Collins Model 30Ll ampn,
Nos. 10620 & 11012
3 Collins Model 3128-5 Control
radio, Nos. 10016, 10394 & 59502
1 Collins 516F2 power sup. No. 18607
3 power sup. Nos. 12046, 12045 12015
2 Radio Rec. Nos. 2918 & 1168
1 Multimeter No. 11065

7/14

7/74
11 /74
11 /74
11 /74
11 /14
11/74
11/74
11/14

11 /74

11/74

11/14

Issue

K4KVF /5

Owner

WA311D

WA1ECF
W9VHD
W9VHD
W9VHD
K3NCL
K3NCL
WA9VNW
Contact 73

K3ZPH

VE7AZG

The Hamburglar

STRIKES AGAIN!
Mfr., Model, Ser. No.

SBE Model SB-144
No. 46316 $25 reward
$25 for information for arrest
and conviction of thief.

Clegg 27B No. 27103-2891
Clegg 27B No. 27104·3498
Drake TR3 No. 12746A
Collins 30L1 No. 29625
Drake TR22 No. 620272
VHF Eng. 1501 amp
Std. 826M No. 203085
Motorola Motran VHF Trans

Serial No_DG153W
SBE SB·144 2m FM Trans

Serial No. 720087
Varitronics HT·2, 146.97MHz

Serial No. 640256
Unimetrics Ultracom-25

Serial No. 090561
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Will you please let the ham
fratern ity know that the real K90MA
is alive and well , and does not t ravel
about the USA repairing CB sets at
t ruck stops fro m south Ohio to
Kansas . As a matter of fact, I haven't
left the State of Indiana in the past six
months.

It seems that there is an ind ividual
using my ca ll very freely about the
country. I have notified the Chicago
field office, the Kansas City field

Continued on page 24

AUVE AAll weu.

discussion, but it is my feeling tha t
reader Cnun's 72.6 volt transformer is
marginal for charging a 5 volt battery.
For example, if the battery voltage
drops by 2 %, from 5 volts to 4.9 volts,
the charging current wi11 go up by
about 7.2%. If line voltage goes up
10%, charging current will go up by
76%. This is not exactly a good
approximation to a constant current,
and I believe that a larger transformer
voltage would be safer. The 24 volt
transformer referred to in the article
would definitely be a more conserve
tive value.

The suggestion of using a doorbell
transformer is a good one, though I
would be careful when using it any
where near its rated current. These
transformers are designed for an occa
sional burst of current, not for contin
uous loads. I suspect that they would
badly overheat if you kept your finger
on your be11 button for an hour or
two.

FinaJJy, charging Nicads with a
combination of dc and ac current is a
technique I have heard of, but never
acwa11y tried, so I cannot report on
its usefulness. The idea is that the
battery be charged in spurts, separated
by short, heavy discharge currents.
Honeywe11 used this idea in one of
their electronic flashes a number of
years ago but, to the best of my
knowledge, gave it up shortly there·
after. It was written up in a Popular
Science article about three or four
years ago in connection with a storage
ba ttery charger. Another reader
(Lloyd W. Root, K7ASJ brought to
my attention an article in the March
7970 issue of 73 Magazine which
described a similar idea, but mentions
that he has not noticed much
difference between this technique and
straight dc charging. I would spore
ciate hearing from anyone who has
had experience with the Honeywe11
flash circuit.

fu ll -wave br idge. Under this new
arra ngement, the average voltage of
our full -wave-rectified 12.6 V [rrns]
si ne wave is twice the half-wave value,
or 12 volts. Since this is more than
twice t he Nicad voltage, we can con
clude that the 12.6 V transformer is
okay, after all.

The apparent contradiction stems
from the fact that the battery charger
peak voltage, not the average voltage,
must be at least twice the Nicad
vol tage in order to obtai n the desired
constant-current Nicad charger charac
teristic. Natu rally, with a peak voltage
of 12.6t imes root two , or 17.8 V, o ur
12.6 V (rmsl t ransformer easi ly satis
fies t h is requiremen t. To obtain an
average charging current of 120 mA
through the 5 V battery, use the 12.6
V transformer an d a to ta l series resis
tance of about 28 Ohms with the
half-wave recti fier, o r about 56 Ohms
wit h the full-wave. Incidenta lly,
another good transformer bet is the
safe, e! cheapo. doorbell t ransfo rme r.
Used in huge quantities, it rarely costs
more than a couple bucks or so, and it
comes with built-in series resistance.

Finally, a question fo r author
Stark: I've heard that Nicads can be
reconditioned au tomatical ly du ring
chargi ng by using a current made up
of dc superimposed on ac. Is th is true,
and if so, what are the recommended
charging characteristics?

Again, t hanks for the great article,
and I hope to hear from you.

. . . Ping S. Chu n
WA2SGF (K H6ALN/2J

AUTHOR K20AW REPLIES

Although WA2SGF is theoretically
quite correct, practica11y he is cutting
things too close for comfort.

What is clearly needed is a constant
current charger. In the interests of
simplicity, most charging circuits
approximate this constant-current
condition by using a relatively large
power supply voltage and then drop
ping a large portion of it in a relatively
large series resistor. But if a11 of these
circuits only approxima te the ideal
condition, how good an approxima
tion do we need? This point is open to

don' t ever oroo f r, .

......"" ,)

n
J

ins I s t tha t you pr i !l t BV

SICA[) nnu» VIOR

I was gratified to read, in your
December issue, Peter Stark's informa
t ion-packed and excellently-written
art icle on Nicad ca re, undoubtedly the
most complete presentation I've seen
in an amateu r journal on this most
time ly top ic.

I would, however, like to take issue
wit h one th ing author Stark says
regarding the use of filament transfor
mers fo r chargers. I believe we're
missing a chance to save a few bucks if
we overlook all t he 12.6 V ac fi lament
transformers now ly ing unused in junk
boxes.

. Although Stark is correct in noting
that the average voltage of a half
wave-rectified 12.6 V (rms) sine wave
is only 6 volts, h is argument against
using a 12 .6 V transformer in his 5 V
Nicad charger does not apply if we
replace his hal f-wave rectifier with a

JIORF: STARK CO.I1JIENTS

Re: K20AW article on Nicads:
Under no circumstances should "alka
line-rechargeable" cells be discharged
in excess of about 25% of capacity,
since they have an irreversible chem
ical situation which makes them only
about 25% of capacity truly recharge
able.

His statement of never "com
plete ly" discharge is much too opti
mistic. Any discharge in excess of 25%
may be very hard to recover. This is
not a widely publ ished fact I real ize,
matter of fact it is kept quite quiet.

I would qualify his "don't solder to
a cell" , to exclude "tab" cells, which
sure had best be soldered.

On the matter of "salvaging"
Nicads, J have found connecting a
reversed ce ll to a very weft f iltered dc
source will quite often get a Nicad
going the right way which refuses to
charge on a no rma l charger.

A nice article, the kind I like.

. .. J ack Bayha WaBPY17

MARCH 1975 23



. .. James Pliett K90MA

LETTERS from page 23

off ice, and the Washington, DC office.
They don' t care. A fe llow ham in
Salina, Kansas has sent me a tape of
my boot leg friend using my ca ll,
name , QTH and even my peculiar
phonetics. The bootlegger has even
had the gal l to use my cal l in
Ind tanapolis about 100 miles from my
OTH.

TN}' T1/,l T. FCC!

I'd like to add a comment or two to
you r lit tle article in Vox poop o n p.
138 in Nov . 1974 concerning re
cip rocal licenses in the UK. I had not
written ahead to anyone here when I
arrived. I contacted the RSGB and
was introduced to a Mr. Bostock, a
G3???, who furnished me with a sheet
showing me what was needed. This
was a Monday. Later t hat day I went
to the home office at Waterloo house
with my WA2T LQ license, a photo
stat of same, and my passport. A lady
there helped me fill out a 3 page
application . Note: Important on the
application is a frequency standard of
some kind - you must have one - a
xtal cali bration is o k. The app licatio n
comple ted, she disappeared upstairs,
the n returned 20 minutes later to te ll
me the application was approved! Try
that, FCC! Two days later I received
G5BI U in the mail. I was impressed .
T he license was 3 pounds - abou t
seven bucks - for six months. It 's
renewable so the re you go . I am also
permitted to operate as GM5, GA5
GC5 or GD5 and as portable with a / p
appended to my call or from approved
alte rnate premises with / A added .
Bands are 160M , 3500 ·3800,
700 0 -7 100. 1 4 0 0 0 - 1 4 3 5 0 .
21000·2 1450, 28-29 .7, 4 meters,
144·1 46, and some up. Been hav ing a
great time with an HW-7 and a GP.

. . . David Earl-Clark WA2TLO/G5B IU

IiILl./SCS. ilENE I com;

After reading you r magaz ine for
qui te some t ime, I fina lly thought I
should write to give my two cents.

I read with ever increasing fear the
add ress from Commissioner Lee. T hen
your article abou t Japan and the state
of Ame ric an "Harndo m." After
comi ng ho me from a six year hitch in
the Navy, I was greeted with a sad
state of affai rs. I live in an area with a
popu lation total of about 15 ,000 . Out
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of that I know of on ly a dozen hams.
T here are no regular meet ings and two
meters is a d isaster. I had pu rchased
an ICOM IC·230 for use in the San
Diego area where I was statio ned. I
got p lenty of use ou t of it down th ere
but am about ready to trade it off up
here.

One local ama teu r (ex -California)
had a 4 50 remote base and headed up
the local repeater (1 6·76) both sited
o n a five thousa nd foot mounta in
with a o ne hu ndred and fifty mile
radius of range. During the testing
period of the repeater we found the
local hams would ra ther use simplex
because they could not u nderstand
repeater usage. So now that our
license is on the way, the machi ne sits
in the local two-way shop due to lack
of interest .

One day whil e ta lking to o ne of the
few act ive locals (ano ther ex 
-Californ ia) in the area, whi le pa rked
in a store pa rking lo t , I had someo ne
knock o n my window. When I rolled
it down I was greeted with "What
channel are you on, I wo rk 19." After
talking for a while, I fo und out the
gentlema n was a ham who "let his
license just expire" due to knowing
t here was no o ne to talk to on two.
He had sold all h is ham gear an d
bou ght a CB outfit, co-p hased whips
and a " black bo x" fo r getti ng over the
bootleggers. I tried t o te ll him t hat we
nee ded mo re people o n two and to get
his license back and get active. But he
said "Why shou ld I, all t he guys I used
to ta lk to have gone CB also."

Due to the fact that I have an
Antenna Spec ialists 3 dB gain antenna
o n my car, everyone th inks I've got a
CB set. Out of self d efense I am going
to pay the ex t ra mo ney this year fo r
call letter plates! I can see t hat if t he
hams don' t use it, we' ll lose it!

I am a Tech crass and really do not
ever wish to change. I feel code is
out-dated and use less. While in the
Navy I was an elect ronics techn ician.
Due to close work wit h t he rad io men
I fou nd out that code is used as a last
resort only , and of the thirty that I
know, only two could send and
receive ove r f ive words per minute.

Once, whi le in Sa n Francisco, I
we nt to the local Navy ham club .
Although nice, I was to ld tha t I cou ld
not even use the two meter base
because I was a Tech not a General.
Since we take the same theory test the
o nly d ifference is the code. Needless
to say I never went back . What kind
of esprit de corps is that? The few
people who have bec ome interested in
the ham radio t ha t I know lose

interest quickly when tol d they have
to learn code . T he usual reply is
"What for, I want to talk to people."

I soon will be working for Mon tana
Power Co., and will be located in
Billings, Montana. It's the b iggest city
in the state so there sho uld be ma ny
ac tive hams. Hopefu lly my enth usiasm
for ham radio wil l not be drowne d in
a sea of apathy. Keep up the good
work with you r magazine.

. . . Ric Helvey WA7QZT
Colu mb ia Falls, Monta na

11.4 ,\1 '.'1 lJ U \1I' lJEU' /W

Just a few words about your Ham
He lp column. I sent my name for t he
column back in early 1974. You ran
my name in the column at t hat ti me. I
rece ived two cal ls from local hams,
WB9DVY and WN9JMJ, so we got
together to stu dy theo ry a nd code. At
this t ime all three of us have our
Advanced tic kets. Thought you wou Id
like to kno w. Thanks again. 73.

P.S. I can tru ly say your Ham Help
column he lped me over the hump.

. .. Don Cook WB9LOV
Centerv ille IN 47330

THOUGHTFUL enCO\Wf:NTS

I have just completed read ing the
December issue of 73 Magazine. I have
been licensed in the c lass D, citize ns
rad io service for slightly more than a
year. My station affords co mmu nlca
tlons between three mob ile units and
the base.

Since coming into the ranks o f the
CB population, I have p robably saved
seve ral thousand miles worth of wear
and tear on the mob iles, as they now
do not have to co me back to the base
fo r new ass ignme nts. Of course, at
various t imes the 27 MH z band dis
pl ay s p ropagat ion characterist ics
which are detr imental to good two
-way rad io commu nicat io ns. However,
this problem stems fro m the co n
tinued use of rf ampli f iers far above
the allowa ble fou r watt CB ou tp ut. I
do not know t he answer to stopping
this, I believe the FCC is d oing what it
can. A recent article in a mon th ly
magazine devoted to CB related items,
showed the licensed CB populatio n to
be approaching the one million mark ;
o f the unlicensed populat ion who
knows how many exist. Fines and
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cou rt o rders eviden tly do no t have
their desired effect. Perhaps on the
spot dismantli ng of the o ffend ing
eq uipmen t would more likely ge t the
po in t a c r o ss . Much like the
" revenuers" would dismantle a still
producing corn liquor, with an axe.

The area in which I live is located
only a scan t ten miles or less from a
mai n FCC off ice , in Norfolk, Va.
There are constantly rumors f loating
tha t the FCC is in to wn and liste ning,
but th e chi t c hat, though subdued,

st ill goes on. Most of the handle
tal ke rs hang somewhere around
27. 195 MHz. For the most part th ey
keep their chatting to a min imum,
though some can be a li ttle long
winded. Whil e using a handle and
talking o n a channel set aside fo r
mo bile/base com mu nications is p re
sently a violation of Part 95, so long
as they keep their OSO short and their
power in the OR P range, they do not
interfere with anyone. It is the CBer
who must fly with all the ORO he can
get, who dominates not only the
channel he is on but for 60 k Hz ei ther
side, that brings down the wrath of
the FCC on everyone's head .

I recent ly read an artic le stating
that the Can adian DOC, our equlva 
lent to t he FCC, was considering
throwing in the towe l, that in so many
words, they were unable to control
t he situation . Perhaps that is a so lu
tion in itself. Maybe by the time the
log jams o f O RM become so deafening
people will start to wise up , Perhaps
FM equipme nt wo ul d put a halt to it.
Fro m what I understand propagation
of LD in FM is very rare . Of course
this would tend to make many
milli ons of dollars wo rth o f AM equip
ment o bsole te. But then again why
not an FM converter much like th e
converters that can be attac hed to
regular car AM radios?

I understa nd that proposed modi fi
cations to Part 95 would make it
illegal to ma nu facture o r sell an rf
amplifier capable of operation in the
25 to 30 MHz area. Also that upon
inspect ion of a CB radio station that if
such an ampli fier is even found on the
premises it will be assumed that it is in
use.

The proposed class E is be ing met
with stiff opposition from amateurs.
Fro m what I have read, the 220 MHz
band was in li ttle use until this pro
posal was pu t for th; now activi ty by
amate urs is ga ining. The adage of
either use it or lose it seems to have
st ruck home. However, one fac t
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remains; the amateur population is
dwind ling (I believe your figures in
Dec. 74 issue of 73 Magazine states at
the rate of 350 per mo nth) wh ile the
CB popula tion is gain ing at near 4000
per month. The presen t licensed CB
popula t ion being nearly 875,000.
Whi le the decision to ' allocate this
portio n of the amateur band may be
poli t ical in nature, the shee r fact of
weight of numbers will also make
itself fe lt.

Let the ho bbyist CBer go to this
class E proposal, le t him just have h is
head. However, if after the class E is
alloca ted, should the ho bbyist ORO
CBer persist on 11 meters, bu rn him
goo d, fine him, conf iscate the eq uip
ment, and let hi m wear the gray
uniform of the fede ral penal system
for a while.

Well, in CB ja rgo n, I' ve shot my
nickel's wo rth. Let me say in closing
that these are opinions, not of some
one expe rienced in electronics, or
anythi ng li ke that , but just someone
who would li ke his equipment to do
the job fo r which it was intended . I've
talked with the handle talkers and
with the ca ll lette r operators, for t he
most part I am unable to separate
them into good and bad guy cate
gories. In closing I would like to t hank
you fo r taking the time to read th is.

.. . James Johnson
Light Hauling Ltd.

KGK2528

TIIA.\'KS ( vocu« III-:/,COJIE)

Just a short note to say thank you
for your study courses and cassette
tapes. Without them, my passing of
the general exam last September
(received license early in November)
woul d have been much more difficult.

. . . Robert W. Gardner WA20VT

I just received my January issue of
73 Magazine abou t an hour ago, and
after browsing through it lightly, I do
my heavy reading after supper, two
thi ngs prompted me to drop you this
note.

The first one was regarding the
letter from the priest who was unable
to understand all the solid state items
in the wind-direction indicator. Then
your edi torial when you mentioned
Virginia had been talking to an old
timer who had commented about not
reading any of the articles on tube
type circuits anymore .

I happen to be one of those old
timers too, received my license in
Ju ne of 1938, but my worst downfall
was only getti ng a ninth grade educa
t io n.

I rea lize that the majority of the
new hams are at least high school
graduates and many college grad uates
so they have had the necessary ma th
educatio n to work with the modern
day solid state articles that all the ham
magazi nes are pu tting in their maga 
zines these days.

Many of the old tin-e hams here in
this city have let their subscriptions
expire fo r this very reason. I and a lot
of the o ld time rs he re have been tired
of all the 2 meter FM that has been
pu t in your magazine recently. I, for
one don't give a damn fo r 2 meter
FM. It gripes me to see all the guys
setting on one or two frequencies in
the mid dle of a big band like 2 meters
with very little activity o n each end
from CW, AM and SSB. Remem ber,
we lost the 11 meter band years ago
the same way because we didn't use it,
we hams only have ou rselves to b lame
when we lose ou r frequencies. I do
work 2 meter AM right now, had a 2
meter SSB, CW rig some years ago but
sold it when I heard no o ne on CW or
SSB here in the city .

I work all bands from 2 meters up
to 160 at the presen t time, and work
alt th ree modes, CW, AM and SSB. I
have always obse rved the so-celled
gentlemen's agreement and wo rked
the proper mode in that portion of
the band.

I have, in my library, my prize
collect ion of magazines that yo u pub
lished when you were with CO, many
yea rs ago. I would not part with t hem
at any price.

I only wish that you wou ld pu blish
your present magazi ne with t he
variety of articles like you did then .
Let's have an occasional tube art icle,
more antenna articles, someth ing o n
160 more often an d an occasional
RTTY as I am gett ing set up on RTTY
rather than 2 meter FM.

I stil l think you have the best
magazi ne of the 4 and I get them all,
so keep up the good work and
remember us old timers with an article
at t imes and include a solid state
directory fo r the benefit of myself
and the priest who don't know the
d ifference between a TT L and a DT L
or a CMOS.

I'll be retiring in a few months, so
will have more time to experiment
and build, providing I know what I am
doing. I have fai th in the futu re of

Continued on page 26
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LETTERS from page 25

your magazine, as you will note with
the enclosed mai ling labe l. I th ink my
subscr iption is pa id t ill J anuary 1978
if I can f igure you r code right. In
closing, my best regards to you and
your family and staff at 73 fo r the
co mmg year.

. . . William H. To ben W7J GL

All righr. Ler 's have some articles of
the tvpe Bill suggesrs and we 'll cry ro
publish one or rwo a montn. . .Wayne

UEFOI{\J ( IN IJlf;!

--
Today I received the December

issue of 73 and, as usual , dropped
everything else to read it . Totally
irresponsible but absolutely pleasur
able! I am one of those readers who
tends to read the magazine from the
back to the front and therefore read
Comm issioner Robert E. Lee's
remarks last. Were it never true
before , I can honest ly say that this
was one t ime when I read the best of
p last.

""W t'l il e i n college at Purdue
University t got interested for the
hundredth time in Amateur Radio
(Commissio ner Lee is right: Capital ize
it as a measu re of resoectll a nd
through the Purd ue club got my Tech
nic ian's ticket (WB 9 EUV). To cele
bra te this accomp lishme nt I su b
scribed forthwith to a life time sub
scription of 73 (boy, t hat's got to be
the absolu te best f inancial investment
I've ever made - if I could apply that
kind of wisdom to t he stock market,
I'd rule Wall Streett }. However, since
graduation in Janua ry , 19 72 I set
aside Amateur Radio to pursue my
career. Several times I've started to
renew my love aff air but the thought
of the Morse Code requ irement for
the Genera l t icket repu lsed me. Thus
the text o f Commissioner Lee's speech
hit a ne rve. Your own comme nts on
page 124 also drove r ight to the quick .

The Amateur Radio Service in the
United Sta tes, whi le serving without
equal , is slowly dying. For years the
established cl ique of AR RL, FCC, et
al has prevented re mova l of a code
requireme nt or a st ipulation of a 5
wpm requirement for the General
Class. Comes now the " new breed" in
the personage o f you rse lf, Com
miss ioner Lee, and o thers who wish to
reju venate the ranks. In the pages of
you r magazine we find suc h radical
ta lk as needing to recognize CBers,
e tc. God . has th is been a lo ng t ime in
coming!
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T here are those amongst us who
will , with brazen stupidity, unmiti
gated gall, and unthinking se lfishness,
condemn these fine proposa ls, insist
ing instead upon the " purity of the
past." T hese advocates stand a very
strong chance of being the pall bearers
of the Amateur Radio Service if their
protests go without counter and
defeat. This is 1974 and if Amateur
Radio is to succeed it must streamline
itself and red irect its path. Yes , take a
lesson from t he Japanese. Innovate,
create , perpetuate! If, fail ing th is, our
leadership continues alo ng the channel
of antiquity, then surely t he wings o f
the U.S. Amateu r Rad io Service will
beat no more l If we must remove or
mo dify the code requ irement to
attract new members to the ra nks, do
it ! If we must join hands with CBers
in the interests of the common good,
do it! If re-allocation of f requencies is
necessary, do itl Do these things and
thousands of others. Let the readers
of 73, CO, aST, etc. join together and
DEMAND that their editors aggres·
sive ly act to bring these changes. Let
the readers DEMAND that said ed itors
JOIN TOGET HER (Go d, wou ld that
be ref resh ing instead of the incessant
bitching) with men such as Com
missioner Lee and those principals in
t he Citizen's Band commun ity to
enact immediate changes! Give our
ran ks 500,000 youth and t hen damn
the to rpedoes - fu ll speed ahea d .

Let us be as adamant about this,
our grea test problem, as we are about
the IRS, gaso line prices, and the cost
of decent housing. We are a
MINORITY. Take a lesson from other
minority groups. Find strength and
action through unity . F ind despair
and hopelessness through the plaintive
cries for reform o f the solitary and t he
fooli sh regressions of the "leaders"
who have assisted us in reaching the
point at which we find ourselves now.
Change the rules, change the face of
Amateur Radio , do whatever is neces
sary, bu t do NOT let this lo vely
mist ress d ie ! For she wears the face
now o f the great ships of t he Cunard
line who, like u s, have no more places
to go. Tru e tragedy'

Can we, in closi ng, say " good
luck"? Hell, no. Let instead t he
scream " Reform or d ie !" echo
through the hallowed halls. Stop the
inf ighting. Write your b loody Con
gressman and insist upon reform. If
you don't think that 50,000 letters to
the men in the Sam Rayburn build ing,
etc . won't get some action, the n there
is no hope. Don't bu y that new rig
until you've spent 10i on a postage

stamp and sent your feelings to Wash
ingto n. Ama teu r Radio cou ld change
completely in 6 months. Or never.
R.I.P.

...Richard M. Bash
Thanks for rhe nic r lerrer Dick.

There 's no doubr thet the ham maga
zines could help amateur radio enor
mously if rhey could cooperare.
Someday, I suppose, rhe inside story
of the schisms within tne ham pub
lishing indusrry can be wrirren - but
for tne present it would be an under
sraremenr to say rhar rhey seem insur
mounrable. 73 Magazine is ready, ar
any rime, to cooperare to rhe fullesr
wirh the other publishers for the
berrerment of amareur radio.

... Wayne

.L\1) FLR11IER\lONE ...

In reference to my article on the
R-392 in the August, 1974 issue, here
are some correctio ns:
R2 is 4700 Ohms one Watt.
C2 is ac ross Z01.
a1 is mou nted on the chassis with a
mica washer.
02 is mounted on the HEP 500 heat
sink with a mica washer.

I apologize if I have caused your
readers any inconvenience.

.. .W7UGV

UJICA tJ.'jfH :'

I am in need of some cri tical info . I
am the owner of a "Utica" model
" 650A" 6 mtr am xcvr. This is now a
defunct co mp any. I need a schematic
for this rig and I cannot find one
locally . Could you , or one of your
readers furnish me a copy of th is item.
If absolutely necessary, I will pay
postage for the mailed drawing. Thank
you from a loyal subscriber.

.. . John T, Carrigan, Jr.
WB4PES

1If:'M-CLIO TO ueu:

The novi ce course seems quite good
(the parts I've had a chance to listen
to) and the approach of explaining the
ideas behind the questions instead o f
just dwel ling on the q uest io ns them
selves is very constructive.

Thank you for making these useful
things available at a very fair price. I
am positive that many people will be
able to get into amateur radio that
wou ld not be able to do it the
misdirected ways ava ilable in the past.
I remember how hard it was for me to
get even basic information o n what to
do when I d id it 15 yea rs ago .

. . .Ron Gu nn WA6K Ll
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MEET THE STATE OF THE ART
ON 2 METERS..•

THE ITC MULTI-2000
CW/SSB/FM TRANSCEIVER

Whether your interest is sim
plex, repeater, DX or OSCAR the
new ITC MULTI-2000 lets you get
into all the action on all of the

band. Fully solid-state and em
ploying modular construction,
the MULTI-2000 enjoys features
found in no other 2m transceiver.

FEATURES
• PLL synthesizer covers 144-148 MHz in 10 kHz steps
• Separate VXO and RIT for full between-channel tuning
• Simplex or -+- 600 kHz offset for repeater operation
• Three selectable priority channels
• Multi-mode operation (CW/SSB/NBFM /WBFM)
• Built-in AC and DC power supplies, noise-blanker

squelch and rf gain control
• Selectable 1W or 10W output
• Separate S- /power and frequency deviation meters
• Built-in test (call) tone and touch-tone provision
• Excellent sensitivity (.3.1JV for 12 dB SI NAD)
• Superior immunity to crossmodulation and

intermodulation
• Introductory price: $695.

THE ITC MULTI-2000 TRANSCEIVER...
PERFORMANCE THAT CHALLENGES YOUR IMAGINATION

INTERNATIONAL TELECOMMUNICATIONS CORP.
P.O. BOX 4235 , TORRANCE , CALIF. 90510 • (213) 375-9879
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SAYREVI L LE NJ
MAR 2

First annual elect ronic flea market
o f the Raritan Bay Rad io Amateurs
will be Sunday, March 2, 11 am at the
Sayrevi l le Community Center (Old
VFW Hall) Dolan Street, behind
Sayrevil le Municipal Bldg . 50t at the
gate, $5 per table. For information
contact WA2SAJ (Ric k ) or WB20VI
(Alan). Talk -in on 146.52, .76, .94.

ON-THE·AIR

MAR 8·9

We hams like to th ink of ourselves
as communicators , but just what is it
that we communicate? If w e' re
honest, we'll admit that al l too often
it's triv ia. During the weekend of
March 8·9 there will be some com
municat ions of substance. These are
messages which concern the fu tu re of
our p lanet from some wel l known
pe o p le into economics, ecology,
energy and other f ields; and some
li ttle known people invo lved wi th
home brew approaches to designi ng a
better future . Ron Wilbur K6ZEZ
came up wi th this idea of a " Fu tures
Hamfest " where we cou ld listen to
and talk wi th these folks via ham
radio from our own shacks. Most of
the action w ill take place on 7 175
mornings, 14234 afternoons, and
3849 kHz both evenings. Generals w ill
be able to call in on frequenc ies
exactly 100 k Hz higher, w ith com
ments and/or questions. Illustrations,
when used, will be t ransm itted via
SSTV. Come join us.

Cop Mecdonald W00RX

ROCK FA LLS, IL L MAR 9

Ste rli nq-Rock Fall s Hamfest w ill be
held March 9th. For info write Donald
Van Sent. 1001 9th Ave., Rock Fall s,
I ll ino is 6 1071.

PARMA, OH IO
MAR 14

Spring ham gear auction sponsored
by the Radio Club of Parma. Inspec
tion 7:30 to 8:00 pm. auction 8:00
until at least 11:PM. Located in the
basement of the Cardinal Savings and
Loan Bldg. , 5839 Ridge Rd., Parma,
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Ohio. Bring gear to sell, find some
goodies you need. 10% commission
charged on i tems over 52.50 , 25t flat
rate on anything under.

BERRIEN SPRINGS, MI

MAR15

Blossomland ARA Hamfest w ill be
held at the Berrien Co. Youth Fair
grounds. Advance registration 5 1.50,
52.00 at the gate. Indoor tab les S1.00.
For info w ri te BAR A Hamfest, P.O.
Box 175, St. Joseph, M I 49085.

H A NCOCK MI

MAR 15
The Cop per Country Radio Ama

teur Association will be having their
annua l Ham Radio Auction on Satur
day , March 15, 1975 in Hancock MI.
Everyone is welcomed. Talk-in on
3.922 MHz and 146.94 MHz. 2-meter
repeater will be 146.28 M Hz-IN;
146.88·0UT.

STUART. FLORIDA
MAR15

The Martin County Amateur Radio
Assn. will sponsor a hamfest Mar.
15th f rom 9 am to 5 pm at the
T rt -Countv Rehabilitat ion Center,
4461 S. Federal Hwy, Stuart. Fla.
Pr izes every hour, ref reshments,
exhibits, swap shop, etc . Talk-in
3.950, 146.94/94 . For info w rite E.
K. Sh inn, 2089 N W Pinetree Way ,
Stuart , F l or ida 33494 or call
28 3-521 0 or 334·4455.

WHITEWATER, WIS. MAR 16

The Tri -Countv ARC Midwin ter
Swapfest is March 16 th, 9 AM to 5
PM at the Nat ional Guard Armory,
Whitewater. 51 .50 advance, $2 at the
door (add itiona l $1 .50 reserves one
displa tabte }. Advance tickets eligible
for special prize . Talk-in on 94.
Refreshments, free park ing, every 
thing indoors. For t ickets and detai ls,
Dan Servais, WA9AJW, Rt 4 Box
309AA, Elkhorn , Wis 53 121. Tel
414·723·2227.

SI LVER $PR ING MD
MAR 16

Sunday, 9-4 indoor electronic swap
fest , r ain / sn ow/shine, Whiteoak
Armory , East Randolph Rd. 1/4 mile
East of US29 , Silver Spring MD. Door
prizes , refreshments, For in fo and
adv. t able reser. contact Mike Cox
K3GE G. 1301) 262-9640. Talk-m
16/76 - 94 - 52 and channel l O.

MIDLAND TX
MAR 23

St. Patrick 's Day Swaofest begin
ning at 8 :00 am in the Midland

County Exhibit bui lding 2 mi les East
of Mi dland on highway U.S. 90. Bring
all you r goodies, i t will be b igger and
better than ever.

CHARLOTTE NC
MAR 23

Metrolina Hamfest, Carolina Trade
Mart, Corner of Stonewall and College
Streets, 8 am t il abou t 6 pm. Prizes
and flea market. Sponsored by Meck
lenburg A RS, I nc.

PATERSON NJ
MAR23

The Kn ight Ra iders VHF Club w ill
hold th eir auction and fle a market
Su nday, March 23, 19 75 at the
YWCA, of Paterson, 185 Carol Street,
Paterson, New Jersey . Free admission,
free parki ng, refreshments avail able.
Talk ·i n frequency 146.94 MHz. Flea
marke t tables: 55 for full table, 53 for
'h table . Reserve you r tables in
advance by writing to : Knight Raiders
VHF Club. lnc. . K2D EL, P.O. Box
1054, Passaic , New Jersey 07055.

MALOEN, MASS
MARCH 29

The Malden Repeater Associati on
wi ll hold its auction on Satu rday
March 29 at 1 PM. It wi ll be held in
the rear room of A & W Elect ronics,
491 Riverside Ave. , Medford, Mass.
Talk ·in on 19-79 & 52.

BROOK LYN NY
MAR 29-APR IL 6

The Radio Society of Greater
Brooklyn w ill hold i ts fi rst annual
Worked All States Week Contest
March 29 0001G to 2359G Apri l 6.
Winner will be the one to work all
states in the shortest period o f time.
Anyone who works all states withi n
the period will receive a certifica te.
Special cer tificate to the Novice who
works the most states and operator
worki ng most states under most
unusual conditions. Number o f states
only counts, not number of aso s.
Logs must include descr iption of your
station and the t ime, date, call and
sta te o f all stat ions worked. Any legal
band, mode or power. Send logs to F.
Grossman WB2BXO, 9519 Ave . M,
Brookly n, NY 11236.

TOWSON MO
APR I L 6,1975

The Greater Baltimore Hamboree
will be held at Calvert Hall College,
Putty Hil l and Goucher Boulevard,
Towson, Maryland (one mile south of
Exit 28 of Bettwav.tnterstate 695) , on
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Sunday, April 6, 1975 at 9 am. Food
Serv ice, Flea Market , Contests, Prizes.
Registrat ion: 52.00. Comp lete table
set-ups indoors. INFO: Joe Lochte,
5400 Roland Avenue, Ba lt imore MD
21210 or Brother Gera ld Malseed,
8102 La Salle Road, Towson MD
21204. 1301 1825-4266.

JOHNSON CITY NY
APRI L 19, 1975

The Sixteenth Annual Hamfest,
sponsored by the Southe rn Tier Ama
teur Radio Clubs, is scheduled for 10
am, April 19, 1975, at St. John's
Uk rainian Hall. Johnson City, New
York . Admission to lectu re s and flea
market only, $ 1.00 for adults. Total
ad mission, including awards and
excellent dinner, 56.50. For tickets or
further information, w ri te to:
STARC, P.O. Box 11 , Endicott NY
13760.

COLUM8US GEORG IA
A PRIL 19-20

The Columbus Georgia Hamfest
sponsored by the Columbus Amateur
Radio Club will be held April 19·20,
1975.

Activ ities will begin with the flea
market at 1 pm Eastern time. on
Saturday and f inishing with the main
prize drawing at 2 pm Sunday .

For information and reservations
con tact Gary L. Ki ndred, 293 Night
i ngale Drive, Columbus, Georgia
31906. Phone 404 689-4494.

RALEIG H NC
APRIL 20, 1975

Third Annual Raleigh Amateur
Rad io Society Hamfest wi ll take place
all day Sunday, April 20, 1975, at
Crabtree Valley Mal" Hwy 70-W, ju st
west of the ci ty. A covered f lea
market, bigger than ever; many great
prizes; group meetings will be fea
tured. General admission $2.50 ea.
Food at reasonable cost. For flea
market reservation and o ther info
wri te: George Richards WA4EKJ,
Chairman, RAAS Hamfest, P.O. Box
17124, Rale igh NC 27609.

GRANO RAPIOS MI
APRIL 24-26

Grand Rapids Annual Communica
tion Show and Swap ' n Shop. On the
Mall exhib its April 24 ·26, 1975. Ham
and Electron ic Swap 'n Shop April 26,
1975. At Eastbrook Mall on East 28th
Street (N .E. corner of M 11 and M44).
Con tact Bob WN8PTM, P.O. Box
2402, Grand Rapids, Michigan.

AMBOY IL
APR IL 27, 1975

Rock River Radio Club Hamfest,
Sunday, April 27 , 1975. Same loca
t ion as in past year's at the Lee
County 4-H Club Center, Amboy,
Ill inois. 1 mile East of Junction Rt52
& Rt 30, South of Dixon, Illinois.
Advanced T ickets $1.50. Gate $2_00.
Spec ial to April 1, 19754 tickets for
$5.00. Rain or shine, indoor facilities,
etc. Camping area. Limit 1 table f ree
per party. Addi t ional tables $5 each
or bring your own. Talk-in frequency
will be 146.94 me.

DU RHAM NC
MAY 17·18, 1975

Durham F.M. Association prou dly
presents its annual Hamfest, f lea
market and F.M. Convention, Satur
day and Sunday, May 17-18, 1975.
Downtown Ramada Inn, Durham NC.
Advanced registration 52.00 - $3.00
at door. Chi ldren free. Saturday night
banquet - res. $11 .00. For info write:
Durham F.M. Associat ion, Inc., P.O.
Box 8651, Durham NC 27707.

CONNECT ICUT
OSOPART Y

MAY3to MAY5

Contest period 2100 GMT May 3 to
0200 GMT May 5. Certi f icates to
highest scorer in each ARRL section
or Province and each Connecticut
county. Special - Worked All Connec
ticut Counties ce rti fic ate. Trophy to
highest scoring cl ub entry . For info
wri te Candlewood Amateur Radio
Assn., c/o Donald Crosby W1 EJM, 10
Royal Rd., Danbury, Conn. 06810.

KNOXVI LLE TENN
MAY 24-25

The Radio Amateur Club of
Knoxvi lle is pleased to announce that
its annual Greater Knoxville Hamfest
wil l be held again on May 24th and
25th, 1975. As always, the activities
will be located in the Jacobs Building
at Ch ilhowee Park , Knoxville. All
activit ies, including the large ftee
market, wi ll be held indoors, so incle
ment weather will be no problem. In
addition to t he fleamarket and various
exhibits, we have an excellent zoo,
amusement park , and overn ight camp
hookups right in the Park. No hamfest
admission or registra tion charge. Table
renta l for fleamarket. Ticket dona
tions for prize drawing on Sunday.
Picnic Saturday afternoon. Talk-in on
34/94 and 3980. More info from
WA4BTK, John Gwin, 1316 Kirby
Road, Knoxville, Tennessee 37919.

FM
FM
F

Mini· Repeater
Vaesu Sigmasizer
Tunable FM Heceiver Strips
Kit Repeater -

Another View
HW·202 AC Power
The Perfect SSTV Picture!
IC·230 Versatility
Hefty 12V Supply
2m Linear Amplifier
Can Ether Cause Gravity?

Plus:
TELEPHONE CIRCUITS
Frighteningly

Comprehensire
BOOK SUPPLEMENT!

UP
COMING



A PRI L 5·6
Sp·DX CDNT EST

Fro m 15002 April 5 to 2400Z
April 6. 80 thru 10 meters CWoWork
as many Polish stations (SP. SQ. 32)
as possible. once per band. Call "CO
SP." Send RST and serial GSO or.
(E .g. 599001 , etc.I SP/SQI3Z stations
will send RST and POWI AT abbrevia
tion (e.g. 559AB, 379ZG, 549KC,
etc.l. Score 3 pts per SP OSO per
band and mul tiply by each PQWIAT
denoted by two-letter abbreviatio n,
but only once independently of band .
Categories are single-ap multi-band,

CONTESTS
Tom DiBiase WBBKZD
108 6th Avenue
Steubenville OH 43952

mutti-op mu lti-band, single-ap single
band (separately each band) , and
sinqle-op listeners (SWL). Logs must
show dates/times GMT. complete
exchanges. summary sheet with all
scoring info. category of competition.
name and address. multiplier check
list and usual declaration. Appropriate
awards. Postmark deadline is April 30.
Send to: SP·DX Contest Committee,
P.O. Box 320, 00·950 WARSZAWA,
PDLAND.

RESUL TS

1974 WASHINGTON

STAT E aso PART Y

Top five Wash. WA7SLO,
WA7UOG, K7RSB, W7YTN , K7KGP.

Top f ive non-Wash. - WB4YPT.
W7RI R. K4ZGB, W4UPJ, K6WT.

Sponsor Boeing Employees'
ARS.

REMINDER : Send all info on con
tests to the above Steubenville address
3 months prio r to the date of the
contest. Thanks.

, . ,WB8KZD

QSL CONTEST: GEORGIA PEACHES
These two beauties got moved to the middle of our March

wa llpaper at the same t ime, so it looks li ke we' re stuck with
sending out two free su bsc rip tions t his month. Larry Young's
eye-catcher goes the PR route - one that should be traveled
more by us all - while Alan Pike's pen-and-ink of Stone
Mountain really stands out on the shack wall . Congrats and a
well done to both W4HNW and K4COR, and a reminder to
all inside and outside the great State of Georgia that entries
should be mailed to 73, QS L Contest, Peterborough NH
03458.
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AM
ELP

Helpe rs: Times are tough all over.
but remember when you were just
starting out? Brighten one of the
following's ham day by getting in
touch and lending a hand. Preserve the
race!

Helpees: Don't be bashful. Drop a
postcard to 73, Ham Help, Peter
borough. NH 03458.

Sid Blumner
9425 Ramona Avenue
Montclair CA 91763
714·626·6447

Candace M. Vorpahl
150B S 92nd St. Apt 16
West Allis WI 53214
414-476·B755

J" E. Stewart Jr. WN2UTF
Mileses NY 12761

Kevin derKinderen
38 Great Republic Avenue
South Weymouth MA 02 190
617·335·5259

Ed Wilkening
900 E. Manitoba
Ellensburg WN 98926
Tel No. 15091 925-2407

Bill Fletcher
1230 Hiawat ha Drive
Beaver Dam, Wisconsin 539 16

LeRoy Davis Jr.
1117 Clagett Drive
Rockville, Maryland 20851
301 -762·3425

Preston E. Koelling
P.O. Box 428
Webb City MO 64870
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Price - $2 pe r 25 WO'd5 for non"omme rc lal
ad5, $10 per 25 word. lor bu.",e.5 vefllu re • . No
di5plav ads 0 ' a9"ncy d i.count. Indude yOu'
check with o , de,.

Deadline lor ads 15 the ht 01 th e m o n th two
month5 PflOr to publication , Fa . example :
Jan uary hI i$ the deadline lor the March i..... e
which w ill be ma iled On the 10 t h 01 Fe b ru a ry,

Type co p y , Ph'a'" a nd p u nc tua te exact ly as
you wIsh it to appear. No all ·cap,lal ads.

We WIll be the jud9l! o f su ita b ili t y 01 ads. O ur
•e$pon"bility lor errOrs extends only to pr int ·
ing a COffect ad in a latu issue .

For $1 extra we ca n mai ntain a re ply box 10'
you .

We ca n not c hec k into each adllerti..,r , so Callea t
Emptor ..

SALE: Heathk it HW 202 FM trans
ceiver with tone burst and ac supply.
Factory serviced. 5185. Alton Dw ight
Su nday 708 Langrick St., Stu rgis MI
49091.
COL LECTO R is interested in books,
autographs and other informat ion on
early radiotelephone pioneers. Ronald
Phi ll ips, 1925 Baltimore, Kansas City,
Missouri 64108, (8 16) 842-9009.

COLOR ADO HA M d irectory. Over
4,000 listings by call, name and zip.
Also lists Colorado repeaters and nets.
$2.50 ppd. from the Colorado Council
of Amateur Radio Clubs, Box 242-A,
Longmont, CO 80501.

CMOS INTE GRATED Circuits. While
they last . Guaranteed, tested. 1103
$2.89, 4011 39<, 4049 89<, 4 116 99(
Dual NPN li ke 2N 4880 4U , many
more types. Postage free with $5
order. Electronic Product Associates,
Inc., Box 8034 1, San Diego CA
92 138.
TRAD E HAN OI-TA L KIE Regency
HRT-2, new, never opened, for any
interest ing sol id sta te gear. W£lKG I
(303) 4 4 7 -8 6 9 2 (Colora do).

AMSAT/ OSCAR 6-7 sli des - set of 5,
$1.25 lift-off and equipment. Pro
ceeds AMSAT. K6PGX, P.O. Box 463,
Pasadena CA 91 102.

TA LLY SYSTEM 1020A Digi tal mag.
tape deck. Perfect f or min i-micro
comp uter systems. 2 manuals - full
spare parts included 140,000 8 bit or
5 bit wo rd capability complete with
control panel and power supply, fully
operational - new condition. First
$350.00 takes it. R. McCulla K7HBG,
20333-15 NE # 28, Sea ttle WA 98 155.

FM RECEI VE R, preamp, scanner,
UHF converte r ki ts. Hamtronlcs, Inc.,
182 Bel mont, Rochester, NY 1461 2.
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R-390AlU RR - l ike new, recent over
haul, with books and connectors.
$550, pick-up only. WA1TEJ, 31
Kern Dr ive, Nashua NH 03060.

AN /U RA-88 - li ke new, comp lete
dual -diversity RTTY audio -type TU
set (2 each CV-89A/URA-8A con
ver ters , CM -22A/ URA·8A com
parator, MT-719/ URA-8A cabinet,
connectors and book). $350, pick-up
only. WA 1TEJ, 31 Kern Drive,
Nashua NH 03060.

TT-63A/ FGC Excellent RTTY
regenerative repeater with book. $25,
pick-up only. WA1 TEJ, 31 Kern
Drive, Nashua NH 03060.

AN / FGC -20 Kl einschmidt
TT-l00/FG teleprinter, like new, with
table, copywinder, 60, 67, 75 and 100
gears, book. $150, pick -up only . 31
Kern Drive, Nashua NH 03060.
WA lTEJ.

A N/ FGC-25 - Kleinschmidt ASR ,
like new, comp lete with table, printer
and printing reperf, 3 books. $200,
pick -up only . WA 1TEJ, 31 Kern
Drive, Nashua NH 03060.

COMP LETE RTTY receiv ing set-up as
listed individually above, plus 170 HZ
A FSK board, 19" relay rack, RTTY
manuals, cables, etc. $1,000, pick-up
only. WA 1TEJ, 31 Kern Drive,
Nashua NH 03060.

AN /APX·6 and late AN /APX·6B 1296
transceivers, unmodified, one less
tubes, with mobile omnidirect ional
antenna. $50, pick-up only. WA 1TEJ,
31 Kern Drive, Nashua NH 03060.

0 10 DES, Mallory 2'hA, 1OOOV.
10 / $ 2 .00, 50/$8.00, 100/S15.00,
10001$120.00 BECO, lnc.. Box 686H,
Salem, VA. 24153.

SEL L: Motorola 60W desk top 3
channel on 2M . GE pocketmate on 94
manual. Best offers. Vernon Fitz
patrick, WA801 K Mc Lain Park, M 203
Hancock MI 49930.

COMPLETE 5-Band SSB Station.
Central 20A XMTR wIVFO; Heath
H R - l OB RCV R; Antenna Tu ner
w /SWR , M ic, Key, Phones;
$150/offer; Carey Witkov 9 110
LaCrosse Skok ie, Il l. 60076.

PC Boards, from magazine page;
original ; magic m ark er ; art ,
1/ 2:1 -1: 1-2: 1 Scale size. $3.30 up.
SECO, l nc., Box 686H, Salem, VA.
24 153.

AUTOMOTIVE Vol tage Regulator
Kit, lC Construction, (PE April 1971 )
RFI Free, 516.95 - $19.95. BE CO,
Inc., Box 686H , Salem, VA. 24153.

•

FOR SALE : R-390 receiver $100.00;
30 watt 6 meter Motorola transceiver
$25.00. WA 1OKO, 18 Clearvlew Ave.,
Lynn MA 01904.

WANTE D: Hallicrafters T-54, ea rly
7-inch TV receiver in metal cabinet
with push-button tu ning. Any condi
tion, including parts only. Also manu
factu rer's service manual (not Photo
fact) . Please write t he descript ion to:
C. H. Sarver, 6011 N. River Rd,
Waterville, Ohio 43566.

V ERMONT HAM Paradise fo r rent
May-October. New six bedroom chalet
S. Lo ndonderry, vt, Windham
Cou nty, complete with Drake kilo
watt station 80-10, Tower and
Tribander, near lakes, t heater, shop
ping, antique auctions, tennis, eleva
t ion 1200 feet avai lable by week,
mo nth or season. Peter Sherry
K2AUO. (2 12) 532·5047 or Box 194
S. Londonderry VT 05 155.

MOULTR IC AMATEUR Radio Klub
14th annual hamfest , April 27,
Wyman Park, Sull ivan. Indoor, ou t
door market . Tickets $1. Advanced
$1.50 at gate. Wri te Mark, P.O. Box
327, Mattoon IL61938.

HEATHKIT HD- 15 phone patch,
mint, $30; Westinghouse 3" reel tape
recorder & 4 tapes, needs some work,
$20. Richard Morofsky, Box 11 ,
Nemacolin, Pennsylvania 15351 .

DECORATE YOUR SHACK. 2X3 ft.
Vinyl backed washable polvster mat
with "AMATEUR RADIO" and you r
call. In red, green, gold , or blue with
black letters. Enclose $15.95 plus $2
shipping and handling. Georgia resi
dents add 3% tax. BankAmer icard or
Master Charge accep ted. Ringo Sales
ce.. Box 577A, Ringgold, GA 30736.

CL EGG, SWAN, CushCraft at prices I
dare not publ ish. Call or write
W0NGS, Bob Smith Elect ronics, 1226
9th Ave., North, Fort Dodge, Iowa
50501. (515) 576·3886.

VACATION LAND H A MF EST
Sunday May 18, 1975; Erie County
Fairgrou nds near Cedar Point. Huge
flea market area. Fi rst prize
Regency H R·2B. Tickets $1.00
advance, $1.50 at gate. Informat ion:
Hamfest, P.O. Box 2037, Sandusky,
Ohio 44870.

DRA KE TR-4, MS·4, AC-4, DCA
Mint condition. $450.00 or best offer.
Knud E. M. Keller, RT 12 A, Surry,
NH03431.

Continued on page 32
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CAVEAT EMPTOR (rom page 31

ATTENTION DXers! Ham sentences
written in 54 languages get OX OSLs.
Use K3CHP 's OX OSL GUIDE. 53.95.
Joe Mikuckis, 6913 Furman Pkwev.,
Riverdale, MD 20840.

FREE: 12 extra crystals of you r
choice with the purchase of a new
Regency HR·2 B at $229. Send
cashie r's check or money order for
same-dey shipment. For equally good
deals on Drake, Collins, Ten-Tee,
Kenwood, Swan, At las, Standard.
Tempo, Clegg , lc om, Genave,
Midland, Alpha. Hv-Gam. Mosley.
CushCraft. and Hustler, wri te to
Hoosier Elect ronics. your ham head
quarters in the heart of t he Midwest.
Become one of our many happy and
sa t isf ied customers. Write or call
today for our low quote and try our
individual, personal service. Hoosier
Electronics, R.R. ; 25, Box 403, Terre
Haute , Ind i an a 47802 . {8 l 2}
8942397.

MID LAND 30 Watt 13-505 w/.94.
.34• .76•.88•.85, .82, .52 and 5/8
wave ant - 5250. HWI ZA, new
HP138. Hustler Ant & chain mount,
good mike - $165 - W9DSV, 21
Britton Or.• Hudson FL 33568. (813)
868·3991.

CL EAN ING OUT shack for fun and
profit ! All types of equipment for sale
at hamfest prices including CW, ssa,
ATV, SSTV, RTTY, FM, HFN HF/
U HF and even radar as well as station
accessories, antennas, and test equjp
ment. A huge assortment of tubes,
vacuum variables. meters, capaci tors,
transformers, blowers, resistors. reo
lays, high power compo nents, and
other rare goodies too numerous to
mention. Send large S.A. S.E. for list
to: WA80NO, 311 N. Marshall Road.
Middletown. Ohio 45042.

WANT SIGNAL ONE CX·7 working
or not. will trade my new TS·520 up
or down. Need 3-4002 or 3·500z.
Poho ren ce , 2334 Rega l Court,
Lawrenceville GA 30245.

FOR SALE : Swan 250, 117XC.
Excellent 5300.00. HT -37, P.T.T.
VOX like new, manual 5165.00. HA
2, P26, manual $ 175.00. Want LSB,
CW, f ilter for TR -6. Call or wri te Jim
W1 VYB 16 171 9n3850.

TECH MANUALS - 56.50 each:
R220/UR R, U RM·25D, USM·'59,
USM·16. PR C·lO. Thousands mo re
available . Send 5Cle (coin) for large
list. W3IHD. 7218 Roanne Dr ive,
Washington DC 20021.

AUCTION

Cant on Amateur Radio Club.
Friday , March 14, 1974 at 6:00 urn,
check-in on 52 or 19 79. Imperial
House at 1-77 and Easton St., Canton.
Ohio.

TWO·MET ER FM ANTENNAS, 1/4;
5/8 W "Cartop": and Fixed Station.
Unique desi gns. Send for l ite rature.
Marsh Dev ices, P.O. Box 154, Old
Greenwich, Con nect icut 06870.

SE LL J&R SSTV, Yaesu 400 S.D.
rcvr . 400 xmtr, F.T.V. 650. Other
priced to sel l. (304) 478·2270 even
ings. SASE - List. Box 326, Parsons
WV 26287,

RADIO EXPO 75 : September 6& 7,
Fairgrounds, Grays Lake I II. Seminars,
tteamarket . manufactu rers' exh ibits.
campi ng. Information : Write EXPO,
Box 1014, Arl ingto n Hts.. II 60006.

COL LECTOR is interested in books,
au tographs and other information on
early radiotelephone pioneers. Ronald
Phillips. 1925 Baltimore, Kansas City.
Missouri 64108. f8 16l 842·9009.

WA NTED old radios and radio items.
Also old toy trains of all kinds. Want
vik ing KW Desk Amplifier - min t.
W2GH F, 45 Allen Dr. , Woodstock NY
12498.

NOW YOU CAN BUILD UP

YOUR HAM LIBRARY

FOR NEXT TO NOTHING!

.§PEeIAl
BAeK
I.§.§UE
OTTERIIVC.§

PA CK A GE B

A co mp le;.e set of 12 issues f or
a partic\)(i)/ ~ar for o nly
$3.9 5. A t oh~ O' ,a.!:' issue.
you're st ill savi n g '-;{ I bund le ,
Ch oos6("An~ v ear ts} f rom
1 971 -1 9~U~p.we run out
of a particular 'ff,fJif: you will
receive a SOt c red it .

- - -
] Total Enclosed S

- -

Name _ Ca ll

Address _

32

PACKA GE B 1$3.95/yead

o vear ts) City

•

State l ip
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J. Malone W0PJG
Department of Chemistry
University of California, San Diego
La Jolla CA 92037

Can A 7 foot 40m Antenna Work?

the Small L•••

I n attempting to operate an amateur radio
station while living in an apartment on

the to p floo r of a three sto ry frame hou se, it
was des irable to use the smallest ante nna
possible. Since in the interests of social
harmony it was virtually mandatory that the
antenna be concealed from the landlady who
lived o ne floor below, the antenna had to be
restric ted indoors to the co nfines of the
apartment. In the course of try in g to match
a nu mber of different shapes of wire to a
coax ial transmission line it was noticed that
when the loop forming the gamma match in
the center of an '5' shaped antenna was
made large enough, a close ma tch to the
tran smission line could be ob ta ine d. While
the first su rprise was that the loop fo rming
the gamma match was as large as it was, the
second was that the match to the line was
Iittle affected when the arms of the '5' were
shorte ned and eve n removed. That the lo op
that remaine d was of a usefu l size for an
antenna was evident since at 7.15 MHz the
length of wire in the loop was about 6.7
meters (22 feet) and the total height when
erected vertically was about 2.1 meters (7
feet). An antenna th is size was easily
man ageable while there was si mply no t
enough room to put up a half waveleng th
ante nna 20 meters long.

At first it seemed to be a bit strange that
a loop antenna this small would have as high
a rad iation resistance as it did. In a number
of books the radiat ion resistance of a loop

MARCH 1975

antenna with a uniform current distribution
is calculated (as in ref. 1) and a loo p with a
c ircumfe rence of abou t .7 wavele ngth is
needed to obta in a ra dia tion resistan ce of 50
ohms. Since this wou ld mean the calcu lated
loop circumference wou ld be some 4.5 times
the actually measured size a qualitative
check was mad e of t he cu rrent distribution
in the lo op . As can be seen in Fig. 1, the
current distributio n was cer tainly not unl
form. Indeed it was not even sy mme tr ic
about the two points where the antenna was
fed; a much greater current flowed in the
side connected to the capacitor. This held
true with th e connections to the coax braid
and ce nter conductor switc hed. Once it is
established the cu rrent is no t uniform it is to
be expected that the rad iation resistance w ill
be higher than the uniform current model
would predict. Thus it appears that a mo re
accurate phys ical model would have to be
used to ex plai n why th e cu rrent flow
assu mes the fo rm it does. (These measu re
ments are not precise but are probab ly
accurate enough to ascertain the antenna
current. They were made with a loop of wire
a couple inches in diameter held several
inches from th e antenna. This test loop and
a fo ur germanium diode bridge were
mou nted on the end of a four foot p iece of
plastic pipe and the dc output was fed
through a coax line to a galvanometer.)

It needs to be said that the above
men tioned and a ll the fo llowing measure-
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Fig. 2. The radiation resistance of the loop an tenna
versus the length of the circumference measured in
fractio ns of a wavelength . The bottom scale gives
the circumference in feet for a signal frequency of
7.1SMHz .

contrasted with the short linear d ipole which
looks capacitive and whose reactance goes to
and crosses through zero as its len gth is
increased. The radiation resistance of the
loop as a function of its length is given in
Fig. 2. Comparing the points on the graphs
where the radiation resistance equals 51
o hms it ca n be seen that the reactance is
almost eight times as large as the res is tance
whic h indicates tha t the sett ing o f th e
capaci tor in series with the antenna will in
practice be cr it ical. Addi ng to th is prob le m
is the very rap id change in resistance as the
length increases, which indicates that the
length of the antenna will also be a c rit ical
factor. Experience confirms that only small
variations in the length and in the capaci
tance can be tolerated if a close ma tch to a
transmission line is sought. These readings
were taken at low power with a calib rated
100 o hm ca rbon potentiometer in serted in
series between the coax inn er conductorand
the var iab le capacitor.

The swr of the loop ante nna across the
ent ire 40 meter band is shown in Fig. 4.
Here the length of the antenna and the
setting of the capacitor were chosen to give
the best match at 7.15 MHz. As ca n be seen
the swr is less than 1.6 to 1 even at the band
edges. In Fig. 5 the length of the antenna
was not changed but the capac ito r was
adj usted to give the lowest swr a t each
freq uency . One can see th at fo r a fi xed
length the a nte nna can be tuned to keep the
swr below about 1.2 to 1 even at the band

•

DcB

•

Fig. 1. A plot of th e approximate current flo wing
in the antenna. Current is p lo tted o n the vertical
axis in arbitrary uni ts. The slanted arro w indica tes
the general radiation polarization of th e an tenna
positioned as shown .

• •

•
•

me nts were made with the antenna indoors
on the ground floor of a two story frame
apartment building in San Diego, California.
The concrete floor, which is essentially at
grou nd level, was covered with at least two
layers of regu lar al um inu m fo il. This gave a
so lid gro und pla ne rou ghl y 6.7 by 4 me ters
a nd .0032 cm thick (which is abou t th e skin
dep th of a 7 MHz rf current in aluminu m).
The a nte nna was made of 19 strands of
alu minu m wire in a loose bu ndle. Each
strand was slightly less than 1/1 6 inch in
diameter. The antenna was erected in a
vert ical plane and fed with RG- 58/U at its
lowest point which was 20 cm (8 inches)
above the grou nd plane. The ground plane
was not direct ly connected to the antenna,
fee d line or signal source. A Galaxy V
transceiver was used as the rf so urce and the
swr readings were taken on the swr meter in
a Galaxv Deluxe Accessory Conso le whic h
gave a 1.0 to 1.0 reading for a 5 1 ohm load .
The antenna was about 3.5 meters from the
transceiver.

The small loop antenna, as might be
ex pected, is inductive and from Fig. 3 it can
be see n t hat the inductive reactance
increases as the length increases. This ca n be
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What t his means in practice is that th e length
of the anten na an d the value of the tu ning
reactance will have to be adjusted in each
situation to make sure a reaso nable match is
being o btai ned. Thus it is essential that an
swr meter, antenna bridge or other accurate
device be used to determine that the an tenna
does indeed prov ide a close match to the
feedline bei ng used.

In connection with tu ning the an ten na
there is another detai l to consider. Since the
loop ante nna has much inductive reactance,
the capac itor used to tune it will also have a
high reactance whic h means that th e voltage
appearing across the capac itor will be large.
For th e loop antenna under co nsideration
here it mean s that 100W of rf fed into a 50
o hm loop will p roduce abou t 800V peak
across th e capacitor, which ind icates that
eve n at th is power leve l there are few
capacitors othe r than air or vacu um dielec
tr ic o nes wh ich can be used th at will not arc
through or burn out, For an rf power level
o f 2 kw PE P into the loop it means that
so mething like 3600V appears across the
pla tes, which ind icates that the capac itor
will have to be chose n with some care.

2. Minimizing no nradiat ive energy losses.
In principle th e ability of an an tenna to

radiate does not cha nge as the antenna is
made smaller since the cu rrent goes up as the
length is reduced. The proble m is that as the
current r ises the energy lost to heating the
antenna wire increases as the current sq uared
so that what may have been bu ilt to be a

...

Fig. 4. The s wr of the small loop an tenna across
the 40 meter ban d. The antenna was ma tched to a
5 1 ohm coaxial transmission line at the band
cen ter.
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Fig. 3. The induc tive reactance of the loop an tenna
versus the length of the circumference. The scale
on the right indicates the value of the series
capacitor needed to tune ou t the an tenna 's reac
tance for a signal frequency of 7.15 M Hz.

edges. In Fig. 6 swr plots are give n for
several different capacitor sett ings.

Wh il e a loop antenna that is .05 wave
len gth high can radiate as well as an y simp le
dip ole antenna, there are a number of very
imp ortan t p ractical conside ra tio ns tha t have
to be kep t in mind. Indeed , these considera
tions apply to any short ante nna whether it
is a d ipo le, lo op or whatever, eve n th ough
the discu ssion here will fo cus o n the loop.
The firs t conce rn is with tuning out the
reacta nce and obtaining the proper radiation
res istance while the second involves mini
mizing nonradiative energy losses.

1. Tuning out the reac tance and obtaining
the prope r radiation resistance .

Most short ante nnas will be reactive and
the lo op is especially' so. For maximum
operating efficie ncy in most si tuations, it is
desirab le to have the feed li ne sec a purely
resistive load. It is also usu all y desi rab le tha t
this resistive load be of a particular value.
Since in most short antennas a small change
in the length will have a profound effect on
both the resistance and the reactance, the
length has to be determined rather accur
a te ly. One difficulty here is that t he "right"
length is going to de pend o n such th ings as
th e proximity of conduc ting bodies,
antennas, feedlines, towers, etc., as well as
th e height above gro und and th e nature of
the grou nd itself. The reactance need ed to
tune the an tenna will be similarly affected.

Some Importa nt Practical Aspects of Small
Antennas
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Fig. S. This is the seme plot as Fig. 4. except that
the series capacitor was adjuste d to give the lowest
SWT at each frequ ency.
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gro und surface, the ground loss is horren
dous a nd o nly a small frac tion of the rf fed
to the a ntenna is radi ated. Ground losses
can, however, be greatly reduced and such
lo w an tennas can be highly efficient radia
tors if an adeq uate gro und system is used.
While the size of th e ground sys tem need ed
will depend on such factors as the ground
conductiv ity, the heigh t and size o f the
ante nna and the frequency , a minimal
system might consist of 100 wires each a
quarter wavelength long shallowly buried in
a radial pattern . An indicatio n of wh at can
be achieved whe n grou nd losses have been
reduced to a low level is given in ref. 2 .

The a lu minu m grou nd plane used here
with the 7 MHz loop antenna shou ld be
about as effic ie nt as an exte nsive wire
ground system of th e same di mensions (6. 7
by 4 meters ). Assu ming a lo cal ground
conduc ti vity of 15 millimhos per meter (ref.
3), a rou gh calcula t ion adapted from ref. 4
indicates th at, negl ecting wire losses, the
efficie ncy of th e ante nna sys tem is reduced
by gro und losses to about 35%. Thus about
two th ird s of the rf energy fed to the
antenna merely heats up th e ground near the
antenna and is wasted; 35%is radiated to the
atmosphere. Wire losses in the loop an tenna
itself may reduce this to nea r 30%. To

Fig. 6. These plo ts are the same as Fig. 4 . with the
exception that each one wasmade w ith a different
setting of the series capacitor. The an tenna length
remained fixed.

I,.,r .•, .e

sma ll antenna may in fac t be a bi g resistor
th at generates a lot of heat and rad iates little
rf. If the probably not unreasonable assump
tio n is made t ha t the loop antenna electri
cally loo ks like an ante nna that is .05
wavele ngth high with a nonun ifo rm current
distribution then the a ntenna has an intr insic
radiati on resistance of abou t Y, ohm. This
lo w value shou ld not be confused with the
much higher resistance presented to the
feedline. In order th at at least 90% of the
en ergy be radi ated this means the anten na
wire has to have a circ umference of about
4cm Of, for a si ngle conductor, a diameter of
about 13cm (W') at 7MHz. All th at is
importa nt is the effective 'su rface area' of
the conductor. The thickness can be quite
small since a fla t strip of alumi nu m fo il that
is fo ur layers thick and 2cm (W') wide is
sufficient If a small anten na is constructed
by join ing sectio ns of tubing or wire or
whatever together then care must be taken
to insure t hat the joints do not constr ict the
diameter enough to create points of high
resistance a nd accompanyi ng high heat loses.

The seco nd source of nonradiative energy
loss that affec ts every ante nna, regardl ess of
its size o r type and in almost all locat ions, is
the heating of the ground near t he antenna.
This subjec t is somewhat involved and will
be mentioned o nly briefly here eve n though
grou nd losses are probably the majo r
li mitin g fac tor on the lo wer ham bands in
most amateur radio stations. T he less the
height of an antenna the greater the ground
losses arc. Indeed, for antennas close to the
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compound the losses a bit furt her, if the
fin al amplifier in the transceiver used here is
assumed to be about two th irds efficie nt,
then a de input power of 200W to the final
a mplifie r finall y resul ts in all of about 40W
of rf bein g radi ated to th e a tmosp he re - this
is an overall effic iency of about 20%. With
out the ground plane the losses would be
ex pec ted to be muc h greater than they
already are.

Some Results
That the loop antenna works even with a

not overly efficient grou nd plane can brie fly
be indicated with the operating resu lts
o bta ined o n the 40 meter CW ba nd th e f irst
couple of nights the antenna was used in San
Diego. In addit ion to a numbe r of closer
contacts, QSOs were readil y started wi th
east coast, midwest; Canadian and Hawaii an
sta tio ns. That QSOs resulted from a healthy
proportion of the CQs that I responded to
was personall y sa tisfying considering that
200W of inpu t to th e fina l was fee ding an
antenna seven feet high whose base was
virtually sitti ng o n the floor of my living
room. In add ition, the buildi ng is located in
a sha llow canyon whic h raises the lowest
possi ble rad iation angle a number of degrees
above tru e horizontal.

Some Possible Uses of a Short Antenna

As discu sseJ above, th e sma ll loop has
two disadvantages relat ive to a conventional
fu ll size dipole. First it has to be constructed
of a much larger wire size to minim ize
resistive wire losses. Second it has to be
tuned fairl y acc urate ly - bo th th e leng th
and the series capaci tance have to be within
narro w tolerance limits. I n addit ion, the
capac itor has to have a hefty voltage ra ting
which for many hams means using a sui ta ble
air or vacu um capacitor or a section of coax
trimmed to the proper length. In practice,
once they have been recognized, the dis
advantages can be readily overcome, giv ing
the user a sma ll antenna th at ca n be
ex pected to wo rk much the same as a regular
dipole with the same orientation at the same
height.

Since the 7 MHz lo op is about 7 fee t in
diameter it is possib le to construct it of a
se lf su pporti ng conductor suc h as copper or
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alu mi num tubing or fairly sti ff %" diameter
coax a nd to suspend it fro m a single support.
It could, for example , be moun ted instead of
a center supported horizon tal dipole or
inverted V . The loop has the advantages th at
no end supports are needed and th at it will
usu ally be possibl e to orient it as desired
instead of orie nti ng it to fi t space limi ta
t ions. The loop also possesses the unique
advantage that in suc h an installation it can
be orienta te d to radiate verticall y; it should
work much as wo uld a vertica l d ipole whose
center was as high as the cen ter of the loop.

Table I

Amateur Loop Series Conductor
Band Circumference Capacitance Diameter

160 meters 88 fee t 200pf 1.0 inches -
80 44 100 .7
40 22 50 .5
20 11 25 ,4

15 7.3 12 .4
10 5.5 6 .3

A pproximate loop circumferences, tuning
capacita nces and minimum conductor diameters (if
a single round conductor is used) for the lower
ham bands.

In choosi ng a particul ar or ienta tion it should
be noted th at in Fig. 1, wi th the antenna fed
at th e bottom, the orientation o f the
radiated rf will be mo stly vert ical with a
sizeable horizon tal componen t; it looks like
a tilted vertical. For tru e vertica l radiation it
will be necessary to rota te th e lo op,
capacitor and fee d li ne counterclockwise. A
su itable clockwise rotation will ma ke it
radi ate like a horizon tal dipole. It will also
rad iate horizontall y if the plane of the loop
is para ll el to the grou nd. In many installa
tions it will be possib le to erect two or even
three loops so the o perator has a choice of
polar izati on.

n add itio n to being usable where space
limita tio ns ru le out a full size dip ole, the
small loop a nte nna lends itse lf to emergency
and porta ble o perations. If erec ted clo se to
the gro und with out an ex tens ive ground
system, it ca n be expected to work as badly
as any ot..er antenna at the same height,
al though th ere are many situa tions in which
such performance is adequate. The loop is a
lot sma lle r than a fu ll size dip ole and it ca n
be oriented to radiate vertically or horizon-
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ta lly. As indicated in Fig. 4, it can be
co nstructed to cover a fa irly wide range of
frequ encies and still ma in ta in an acceptable
swr, It migh t be noted that while the effect
depends on the conductivity of the grou nd,
the radiation resistance of an antenna th at is
not above a n ex tensive ground system will
be affec te d by the heigh t above ground . As a
ro ugh figure, the effec t can become impor
tant below a quarter wavelength and d rastic
below an eighth wave length .

Tabl e 1 gives rough length, capaci ta nce
a nd minimu m single conductor diameter (for
alu mi num) for the lower ham bands. Wi th
alu minum conductors, either solid or h ollo w
of the diameters given, the wire losses should
be less than 10%. Losses in a copper wire of
a given size should be abou t .8 times the
aluminum losses. To obtai n a su itable con
ductor it is possible to use two conductors
with half the d iameter, four conductors with
a quarte r the diameter , twen ty conducto rs
with a twentie th the dia meter, etc ., provi ded
the wi res are well separated fro m each o ther
and not tightly bundled together. These
numbers were obtained by scal ing the 7 MHz

results . If f is the frequency , the length and
the capacita nce arc proportional to 1If ,
w l:ft le the conductor "surface area pe r unit
length" is proport ional to 17f\'\. The exact
length and capacitance values required may
well vary with differe nt installations and it is
urged th at, as with beams, quads, and ma ny
o ther antennas, th e len gth of th e loop and
the se ries capac itance be adj usted for an
op timum match to the fee dline with the
antenna at the intended height and o rienta
tion .
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The Secret of

Peter A. Stark K20 A W
196 Forest Drive
Mt. Kisco NY 10549

Antenna, Gain

shhh - it's capture area!
A side from the mystery of wo rds like

capture area, gain) and iso tropic
radiator, the ante nna t heo ry they deal wi th
is both interesting and useful to the amateur.
This article describes some of the more
usefu l aspects and shows how they apply to
HF and VHF transmission of rad io signals,

As a starter, let us assume that you have
an antenna connected to a transmitter
through a short length of 52 Ohm coax
transmissio n li ne, Let us also assu me that the
ante nna is perfect ly matc hed to t he tra ns
mission line, and the transmitter is also
perfectly matched. Although we say that the
coax cable has a "52 Ohm impedance", in
the perfectly matched case it is actually a
"resist ive impedan ce ", meaning that it acts
like a resistance - the current and voltage at
any point in the line are in phase with each
other. This then means that the anten na
loo ks like a res ist ive lo ad to t he coax - all
the power leaving the transmitter arrives at
the antenna (lince we have assumed that the
coaxial line is short so t hat it has no loss
itse lf),

So what happe ns to a ll t he power once it
enters the antenna? Part of that power is
radiated into space, while the rest is lost in
the antenna as heat. In an efficie nt an ten na,
such as a half-wave dipo le, most of t he
power can be radiated with relatively little
power lost in heat. On the other hand, a
shortened i nd u c t ive ly-loaded vertical
ante nna suc h as a 20 me te r mobile an tenna
is fa irly ineffi cient , and so a large portion of
the transmitter power is used to heat the

M AR CH 19 75

load ing coil , and therefore less power is left
over to be radiated.
The Isotropi c Radiator

The isotropic rad iator is an imaginary
antenna which satisfies two impossible con
dit ions:
1) It is perfectly efficie nt - all t he Rower
enter ing it fro m the fee d line is radia ted, with
none lost in the antenna itself.
2) All the power radiated is sent out into
space equally in all directions,

T he first condit io n can be approxi ma ted
fai r ly close ly in real li fe by using good
conductors and an antenna design, such as a
half-wave d ipole, wh ich does not have or,
need a ny exte rnal components such 'as load-
ing co ils or fancy cou pling networks. But of
course we cannot build an antenna which
has no losses whatsoever.

It 's the second condition, however, wh ich
ma kes the isotrop ic radiator impossi ble - all
practical anten nas have at least o ne direction
in which there is no radiation whatsoever.
This is caused by radio waves radiated fro m
different parts of the ante nna ca nce ll ing
themselves out. In t he case of the d ipole,
there is no signal (at least theoretically)
coming off the ends of the dipole . And so
there is no suc h t hing as an a nte nna which
rad iates equally well in all d irect io ns; you
si mp ly canno t bui ld a n isotropic radi ato r.

Nevertheless, the isotropic radiator is a
useful theoretical tool, since it provi de's a
yardstick wit h whic h we ca n measure the
performa nce of o ther antennas . To see how
this is done, let us take a specific example
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and juggle the numbers to see what we get.
Suppose we could get an isotropic

ante nna, co nnect it to a transmi tter, and
feed 100 watts of power into it. Call the
transmitted power Pt, so that

Pt = 100 watts.

In our example, the power density is

_ 100 watts
p - 12,566,360 m2

.000007958 watts/ meter'

which is measured in watts per square meter,
which can be abbrev iated as watts/meter ' .

Since an isotropic radiator is supposedly
100% efficie nt, all of this power is assumed
to be radiated out into space. Assuming th at
the air around the antenna is clean and dry,
so that no power is absorbed by moisture
around the antenna, we could then build a
large ball around the antenna, in th e shape
of a large sphere, and collect t he transmi tted
power to get the whole 100 watts back.
Practicall y, of course, th is is silly, but
theoreticall y it is usefu l.

As an example , suppose the ball has a
rad iu s of 1000 meters (to make the results
come out in common units of measu rement,
it is necessary to use meters in these calcula
tions). Si nce the equatio n for the area of a
sphere is

Area = 4 11 r'

where r is the radius and 11 the (the Greek
letter pi) is 3.1 4159, we can calcu late the
area of our 1OOO-meter-rad ius sphere as

Area = 4x3 .14159 x (1000)'
Area = 12,566,360 square meters

(where "square meters" is ofte n abbreviated
as meters ' or just plain m' ).

Si nce the iso tro pic radia tor is assumed to
rad iate equally well in all directions, this
means that each part of this sphere is getti ng
the same port ion of the total transmi tted
power. In other words, the 100 watts of
transmitted power is spread out over the
surface of the entire sphere, with each
square meter of the sphere getting its share.
We can calculate that share simply by
divid ing the total transmitted power by the
total area of the sphere; this result is then
called the "power densi ty" whic h we shall
indicate with the letter£ . Therefore

_ Pt
p - "A-':cre"'a'--

_ Pt
"4'::'11~r2~

which is equivale nt to 7.958 mi crowatts per
square meter. You can clearly see that, by
the t ime the sig nal is spread out over even a
fair ly sma ll sphere like this one, it represents
a sma ll power density indeed.

Antenna Gain
Since an isotropic antenna is al ready

100%efficie nt, radiat ing all t he power it gets
from the transmitter, we cannot improve on
the total power radiated si mply by changing
to a different antenna. In other words, we
cannot increase the power density in the
above example uniforml y over the entire
sphere just by changing the antenna. How
ever, we can use a directional antenna which
concentrates the power in some preferred
direction, always at the expe nse of the
power going in some other direct io n. In
other words, a directional antenna diverts
some of t he power wh ich would normally go
off in some undesi red direction, and conce n
tra tes it in some other di rect io n. From the
standpoint of a receiver sta nd ing in the right
direction, wh ic h is now gett ing more signal
than it would have with an isotropic
antenna, this looks like the antenna hasgain
over an isotropic antenna.

For example , a half-wave dipole has little
or no radiat ion off its ends. Instead, it takes
the power wh ich would normall y be radiated
off the ends, and sends it out broadside to

the dipole . Doing some high-powered calcu
lations tells us that a haif-wase dipole
(assuming that it does not lose power in
heat) sends out 1.64 as mu ch power in a
direction broadside to the dipole as an
isotropic radiator would have. A power gain
of 1.64 translates into a gain of 2.14 dB, and
so we would say that a hal f-wave dipole has
a gain of 2.14 dB over an iso trop ic antenna.

Obv iously, t hen, an antenna with high
gain has to be very direct io nal, si nce all this
appare nt gain is achieved merely by aiming
the radiated power in some preferred direc
tion. (The opposite of this statement is not
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necessaril y true, though , si nce an ante nna
migh t be d irectio nal and lossy. Such an
ineffic ien t ante nna might the n lose a large
portion o f the power before it is radi ated ,
result ing in a very directio nal but weak
signal.)

To co nt inue with o ur examp le, suppose
our 100 watt signal were rad ia ted with an
ante nna having a gain of 3 dB over a dipo le.
This basically means that there is so me
directio n in whic h t he part icular antenna
transmi ts 3 dB mo re power than a dipo le
wou ld. Since a nte nna gain is usually
measured by the ma nufac turer in the mo st
favo rab le direct ion, called the major lobe,
such an ante nna would have to be aimed
reasonably well to get the full benefit of t his
3 d B gain over the dipole .

We might then ask - what would be t he
power densi ty 1000 meters away in t he
direction of the majo r lobe ? In order to do
the cal cu lation, we have to convert the gain,
spec if ied as 3 dB over a dipole, into a gain
over an isotropic radiator. Since the d ipole
itself has a gain of 2.14 dB over t he isotro pic
antenna, the total gain of our given ante nna
is 5.1 4 dB over the isotropic antenna. Using
the standard formula for converti ng power
gain into dB, we work it backward s to ge t a
power gain of about 3.27; in other words,
the power density in the desired direction
(major lo be) of the antenna will be 3.27
times that produced by an isotropic rad iator.
In ou r example, the power den sit y would
then be

3.27 x 7.958 micro watts/ meter'
= 26.02 microwatts/meter' .

Signal Strength

The above calculat ion shows us what the
power density a certain distance fro m the
transmitting antenna is. However, signal
strength is usually given in units such as volts
per meter, and it would be useful to be able
to convert fro m one to the other.

In ordi nary circuits we can relate the
voltage and power in a circu it by t he relat io n

Power = E' /R

Given the power and res istance, for example,
we could solve for the voltage. Interestingly,
free space (vacuum, but air is very similar in
its propagati on characte rist ics to a vacuum)
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also has some thing called a "characteristic
wave impeda nce" wh ic h for all inte nts and
purposes is like the resistance R in the a bo ve
equat io n. Using the same equa tio n, and
using the characteris t ic wave impedance of
free space, which is 377 Ohms, a llo ws us to
relate th e power den sity a nd the fi eld
intensity (s ignal strength) in free space (or
a ir, wh ich is for all intents and purposes the
same) . In th is case,

Power density = (fie ld strength)'
377 Ohms

Eve n the units of th is work out nicely; si nce
the fie ld stre ngth is measu red in vo lts per
meter, the ri ght hand side of the eq uat ion is

(volts/ me ter)' - volts' /meter' -
Ohms Ohms

(vo lts' )/ me ter' = watts/ mete r'
Ohms

whic h is the pe rfect un it for a power
density.

To go from a power density to fi eld
st rengt h, we have to juggle the equat ion a
bit :

Power density X 377 Ohms = (field strength)'

Field stre ngth =

~ power density X 377 Ohms

Goi ng back to our examp le above, we fo und
that the power density 1000 mete" away
fro m the transmitting gain antenna was
26.02 microwat ts per meter' . To use the
above equation properly , we have to convert
that back into watts/meter', and then we
get t he fiel d stre ngth as

Field strengt h =

~ .00002602 watts/m' X 377 Ohms

- ~ 0 .0098 vo lts/ mete r

- '-.l 0.0990 volts/meter

This type of ca lcu lat ion ca n be useful if you
eve r get your hand s o n a calib rated fi eld
stre ngth meter, but in most applicat ions we
do not have to ca lcu late the fi eld st rength to
arrive at our nex t result.
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Capture Area

Let's therefore return to the power
density in free space. As you remember, t he
po wer density is used to descri be t he
amount of po wer which may be received
over an area of one squ are meter located on
a sphere surrounding the transmitti ng
antenna. In the case of a gain antenna, such
as the one in our previou s example which
had 3 dB gain over an isotropic antenna, we
have to measure this power den sity in a
direction where the transmitted power is a
maximum - the major lobe. In the previous
example, this po wer de nsity was 26.02
micro watts/meter' .

Suppose we now put a receiv ing anten na
into this field . This rece iving ante nna will
now absorb some of t his power fro m t he
transmitted signal, and co nve rt this power
into a voltage (and curre n t) along a trans
mission line leading to t he receiver. The
bigger and mo re effective this ante nna, the
more power it will capture out of the a ir a nd
deliver to the receiver. Suppose that the
ante nna, when placed into the fi eld at a
place where the po wer densi t y is 26.02
microwatts/ meter' just happe ns to deliver
26.02 microwatts of power to the receiver.
Then we say that it captu res the power
hitting o ne square meter of our imaginary
sphere's area - in ot her words, we say that
th is ante nna has a capture area of o ne squa re
meter. Put into an equation, we can write
the relation between power den sity p, the
capture area Acap ture . and the power
actually received and sent to the tra ns
mission line Prec this way:

Prec = p X Acapture

In plain wo rds, th is simply means that the
power actua lly intercep ted by the a nte nna is
equal to the power density (in watts per
square meter) times the capture area (i n
square meters). The greater the capture area
of a rece iving ante nna, the greater the
amount of power it picks up out of the air
and sends to a receiver.

As you might sus pect, there shou ld be
some connection between the ca pture area
of an an tenna and its actual physical size.
For certain antennas, such as parabolic
dishes of high gain (which, by the way, are
also very directive) the capture area is almost
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eq ual to the area of the dish as seen by the
arriving signal. In such a case it becomes
quite easy to esti mate the capture area of a
dish and, fro m the area, calcu late the gain.

With most othe r ante nnas, however, the
capture area is larger than the actual physical
area of the antenna as seen by the arr iving
signal. Certa inly t he cross-sect ional area of a
wire ante nna as see n by t he arr iv ing signal is
very small , whereas the amount of signal
picked up by a wire antenn a can be sub
sta ntial. In suc h a case the capture area of
such a n antenna ca n be quite a bit larger
than the actua l cross-sectio nal area of the
antenna. It's almost as if the ante nna can
reach out into the space around it to
"capture" the signal.

As wi th ma ny ot her ante nna concepts,
the idea of a captu re area is pu rely
theoretical. For instance , if it really did what
it sounds li ke it does, namely capture all the
power exis ting in a certai n area of space,
then a seco nd antenna placed behind the
fi rst antenna would pick up no signal at all,
and we know th at is not true. Similarl y,
pu tt ing a reflector behind a dipole would do
noth ing because there would be no signal
t here to re flec t, whereas we know th at
refle ctors are commonly used in beam
ante nnas. St ill, the idea of a capture area is
useful because it allows us to calculate o ther
ante nna parameters. Specifically, it lets us
kno w how much rf signal a given antenna
will pick up and deliver to the receiver.

Just a fe w paragraphs ago we mentioned
that the capture area of a high gain dish is
easy to estimate ; for most amateur antennas
this is not the case, and so we have to go
backwards. Instead of estimating captu re
area and using it to calculate the gain, we
measure the gai n and use it to calculate the
capture area.

The gain of an a ntenna is reasonably easy
to measure by co mparing it with that of a
half-wave dipole. Once we have that, we
calculate the capture area fro m t he fo llowing
equation:

Acapture = Gain X (wavelengt h)'
47T

The wavelength in the equ ation is simply the
wavelength of the signal which the antenna
is trying to pick up .
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Tempo's VHF transceivers oller
commercial performance at amateur prices.
Compare these t ransceivers with any other
available. Compare thei r performance, their
quality of construct ion , thei r ease of
maintenance, and then compare prices. Your
choice will have to be Tempo.
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bui lt- in chargi ng term inals for ni-cad
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2W 7PW 70002 $ 270
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JOW 70W 7 0030 $ 210
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2W lOW 10 0 0 2 $ 125
FCC Tvpe a ccepted model, " Iso available. Plea"" write.
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You may wonder what this eq uation
means. It 's easy to see why the Gain term is
in it - if you double the gain of an antenna,
that means it picks up twice the signal. But
that means that it has twice the capture area.

Now, why the (wave le ngthl? term? Let 's
take an example for this explanation.
Suppose you have an antenna which is 3 by
10 feet in size, and which has a gain of 3 dB
at some particu lar freque ncy. If we now
want to build an identi cal type of ante nna
but for a frequency half as large (twice the
wavelength), we will have to make a new

9 dB
Antenna gai n
(over isotrop ic)

Prec =.2 X Acapture
= .2 X Gain X (wavelength)2

4n
Finally, knowing the received power, we can
use the equation Power = E2/ R to calc ulate
the voltage in the transmission li ne if we
know its impedance .
Practi cal Exa mple

Fig. 1 shows a typical proble m. In an
auxiliary li nk on a repeater, we have a 0.1
watt transmitter on 449 MHz, fee di ng a 9 dB
gain beam through a coax which has 4 dB
loss. At the receiving site, which is Y, mi le

9 dB
Antenna gain
(overisotropic)

52 Ohm
coax loss

2 dB

52 Ohm
coax loss
4 dB

Transmitter
449 MHz
1/10 Watt

< %mile
path >

\
\

\ \

"\\ \
\ \
\ \
\ \
\ I
I I
I I
I I

I

Receiver
449 MHz

Fig. 1. Practical example of a 449 MHz repeater link.

ante nna twice as large, so our new antenna
will be 6 by 20 feet. Since the area of the
antenna is four times as large now, we would
now expect that the capture area would also
be four times as large (though the capture
area is not the same as the physical area of
an antenna, it makes sense to expect the
capture area to go up at the same time as the
physical area goes up if the type of anten na
- and its gain - stay constant).

Since the capture area is only a stepping
stone to calculating how much power a given
receiving antenna picks up, let's comb ine the
two previous equa tions. We substitute the
equation fo r the capture area into the
equation which tells the received power:
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away, a similar antenna feeds a receiver
through a 52 Ohm coax having a loss of 2
dB. Under these conditions, how much
signal will the receiver get? Moreover, what
transmitte r power do we need to ge t a signal
of 100 microvolts at the receiver?

Our calculations go like this:
1) Transmitter power is 100 mi lliwatts in to
the coax.
2) 9 dB antenna gain, less 4 dB coax loss,
gives a total power gain of 5 dB in the
desired direction. A 5 dB power gain is a
power ratio of 3.16, so the power actually
rad iated toward the receiver is the sa me as
an isotropic antenna would radiate if it was
fed with
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6) We use P = E2/R to calcu late the actual
voltage at the 52 Ohm receiver input:

- 0.011 microwatts.

5) Anothe r 2 dB is lost in the receive coax
line, so the power actually at the receiver is
on ly

0.011 microwatts
1 - 0.0069 microwatts.59

3.16x 100milliwatts= 316milliwatts.

3) A half mile is 1609/2 meters, or 805
meters. T he power de nsity at the receive
antenna is therefore

p _ JJ. 316 mill iwatts
- - 41[r2 - 4X3.14159X(805)2

= 0.0388 microwatts per meter!

4) 9 dB ante nna gain on t he receiver is
actually a power ratio of 8, since each 3 dB
power gain doubles the power. The wave
length at 449 MHz is 300(449 = 0.668
me ter, a nd so the received power at the
receive antenna is found from

E2 = PX R
•

E = P X R
= 600 microvolts

7) If we see that we only need 100 rnlcro
volts at the receiver for perfect copy, then
the above signal has 6 times the voltage.
Since Power = E2( R, we see that the power
is proportional to the voltage-squared: in
o ther wo rds, we have 62 or 36 times
the power we need . He nce we could drop
the transmitter power by a factor of 36
down to 2.77 milliwatts, and still get 100
microvolts of signal at the rece iver.

This example shows the theoretical
features of th is approach, but it has a
nu mbe r of practical disadvantages. It
assumes the perfect case - perfect line of
sigh t, no absorpt ion of the signal in the air
or in any othe r objects, no reflections from
nearby objects which might cancel out part
of the signal, and perfectly good coax,

fittings, antenna, and all other parts. It also
assumes that the manufacturer of your
ante nna is tell ing the truth when he specifies
9 dB gain over an isotropic an te nna. In a ny
practical case, it might be a good idea to
include a safe ty facto r of 1000% - or more
- to compensate for aging, wear a nd tear.
Still, an analysis such as this does give you a
rough idea of the minimum reaso nable
power t hat might do the job.

Path Loss

In the above example, we star ted with a
transmitter output of 100 milliwatts and
wound up with only 0 .0069 microwatts at
the receiver. This is a total loss of

10 log 100 milliwatts
0.0069 microwatts

= 10 log (1.45 .X 107
)

= 71.6 dB

Part of this signal [ass was loss in t he actual
transmission, wh ile part was due to t he
antennas and coax Ii nes. I n the above
examp le, the ante nnas actually co ntr ibuted
an 18 dB gain (9 dB for each antenna), wh ile
the cable loss added up to 6 dB (4 dB at the
transm itter, 2 dB at the receiver) . This ad ds
up to a total gain of 18 - 6 = 12 d B. In
o ther words, we had an effective gain of 12
dB and still lost 71.6 dB in t he trans
mission; this means t hat t he loss in t he
V,-mile path was actually 71.6 + 12 = 83.6
dB. Th is is called the path loss .

The path loss is actually depe ndent on ly
on the distance and the frequency. It is
calcu lated by assuming that isotropic
antennas are used at both ends and no coax
cab le losses exist, and then using the fore
going equations; alternatively, we can com
bine a ll of t hem in to one big eq uatio n which
gives the path loss directly in dB:

Path loss (in dB) = 10 10 157.91 X (dist)2
g (wavelength)2

where both the distance between transmitter
and receiver and the wavele ngth must be
given in meters.

The path loss is useful not only in cases
where we want to get a signal from one place
to a no ther, but a lso in cases where we don' t.
For example, suppose a two-meter repeater
is located at two sites 1/5 mile (322 meters)

= .E X Gain X (wave length)2

(0.0388 microw/ m2) X (8) X (0.668)2
4 X 3.14159

Prec
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apart; how mu ch interference will the trans
mitter cause the receiver? The path toss is a
gu ide to how much the transmitted signal
will be atte nuated in the l iS-mile path:

100 ..... l

All p rescaleu ....e sh ipped in,) 4 " by 4 " bV 1'1. ' cab ine t. All "rewlfed
and cali brated.

r.==============:::::::=

Model PO 301 is a 300 MHz prescaler d~lgned to e~tend the range of
your counter len umes. Th,s p rescale•• has a bUlI I -;n preamp wIth a
sensIti vity 0 ' 50 mV at 150 MHl, 100 mV at 260 MHz, 175 mV at 300
MHz. The 95H90 sca ler is rated a t 320 MHl. To insure enough drIVe to,
all eounle~. a p(K\ ..,."p. WilS IX.III1-In , The pre""'P has oil sell conta ined
pmw. supply 'egJ l.t1ed al 5 .2V + .08'l1.. lI n pu l 50 Ohms, Output HI Z )

i<-ENTERPRISES
1401 NORTH TUCKER
SHAWNEE, OK 74801
405-273-1598

PRESCALER MODEL PD-301
$55.50 plus $1.50 postage

=66.1 dB10 log
(157.9 1) X (322)2

(2 meters)'

In an actual case, this path loss would have
to be mod ified by the two antenn a gains and
coax losses, and might easily be only on the
order of 55 or 60 dB once these are taken
into account.

As further references, in addit io n to the
many amateur radio books on anten nas, you
may be interested in two tex tbooks on
ante nnas used in schoo ls. The "Bible" of
ante nna design engineers is Antennas by J. D.
Kraus (McGraw-Hi li, New York, 1950). A
more readable and shorter book for tec h
nicians is A ntennas by L. V. Bl ake (j ohn
Wi ley & Sons, New York, 1966). An
interesting article about measuring antenna
gain is " Antenna Performance Measure
ments," by Dick Turri n W21MU (QS T, Nov.
1974, p. 35). . . . K20AW
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Fig. 1. Two elemen t phased arrey. If S WR is
unacceptable, in terch ange lead A with B or A ' with
B'. With the relay in th is position directivity is to
the left.

forming the impedance to I50n. This is fed
through a 4' to I balun to bring the final
impedance down to 3Sn. When fed with
50n coax (RG-8, RG-5 8) it will present an
excellent standing wave ratio (S WR) across
the entire band . This broadness is due to the
inherent wide bandwidth of the fo lded
dipole itself, plus the use of the 4 to I balu n,
which, besides bringing down the im
pedance, also reduces the change in im
pedan ce as the frequency is varied .

Construction

The elements. feedlin es, and phasing line
are all made of 300n twinlead. It is best to
weatherproof the relay by mounting it in a
plastic refrigera tor box and then mounting

T he ideal answer to many a ham 's
antenna problems would be directive,

rotatable, have some fro nt to back ratio , and
probably mo st important, would be inexpen
sive .

The phased array to be described in this
art icle is both simple and effective . The use
of commonly available materials and "elec
tric ro tation" bea ts the high cost of rotors
and the unavailability of some antenna
components. While the antenna used by me
was designed for use on forty and fifteen
meters, there is no reason why this general
design cannot be used on any of the other
bands.

Theory

The array consists of a pair o f folded
dipoles fed 90° out of phase to provide
end-fire d irectivity . This phase-shift is caused
by an electrical quarter wavelength of 300n
twinlead . By using a DPDT relay to swi tch
the phasing line, bi-directional operatio n can
be obtained. Each folded dipole has a
characteristic impedance of 300n. Ideally,
the two elements are fed at the center with
elec trica l half-wavelength lines of twinlead.
This brings the 300n resistive load present
to the switching relay without inducing any
reactive components. Of course .if the length
specified is too long for your particular
installation. don't be afraid to try whatever
length is needed as long as both feed lines are
of equal length . If a longer length is needed,
use any integral multiple of the lengths
given . At the re lay the two 300n im
pedan ces are presented in paralle l, trans-
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Frequency Element Spacing Phasing E lee. Y1
1kHz) Length Line Wavelength
80 Meter Band Ft In. Ft In. Ft In. Ft In.

3550 131. 9 .97 69. 0 .17 56. 9 .87 113 . 7.74
3650 128 . 2.63 67. 1.48 55. 3.19 110. 6 .38
3650 121 . 6.70 63. 7 .64 52. 4 .74 104. 9.47
3950 118. 5.77 62. 0 .30 51 . 0 .82 102. 1.64
40 Meter Band ,
7100 65. 10.99 34. 6 .08 28. 4.94 56. 9 .87
7250 64. 6.62 33. 9 .52 27. 9.88 55. 7.76
20 Meter Band

28. 7.3514100 33. 2.30 17. 4 .51 14. 3.68
14275 32. 9.41 17. 1.95 14. 1.57 3. 14
15 Meter Band

6 .72 19. 1.4421100 22. 2.16 11. 7.34 9.
21350 21 . 11.0 11 5.70 9. 5.38 18. 10.76
10 Meter Band

2.3 0 14. 4 .5918050 16. 8 .2 1 8. 8 .81 7.
18600 16. 4.36 8. 6.80 7. 0.64 14. 1.28

Table I
A Simple Directive Phased Array

Cha rt

Fig. 2. This is a schema tic of a control conso le that
sho uld be used where the m ost used direction is to
the west. To use a lower voltage relay just pu t a
transformer on the 117V ac outpu t. Fl - 2 am p
fuse ; II , 12 -117V aclight ;PI - standardpower
plug; 5 1 - 5P5 T switch ( turns unit on or o ff) ;
52 - 5 PDT switch (selects direction).

the box on a tree or build ing. From the
relay , zipcord can be run to a control
console in the shack . It will be best to wire
the relay so that in its unenergiz ed position
the d irectivity will be in the most oft en used
direction. This will cut down wear and tear
o n the relay . If the SWR of the fin ish ed
array is un acceptable, possible remedies in
clude transposing the A and B leads (see Fig.
I ) of the feedline, or changing the length of
the line from the relay to the balu n. The fact
that changing the line length varies the SWR
sho ws that the lin e is not "flat ," but this is
really inconse quen tial as the loss from high
SWR in the twin lead is less than tha t of an
eq ual length o f perfectly matched RG-58.

The an tenna can be supported by towers,
buildings or four conveniently placed trees
can be pressed into se rvice .

;;::
~ ~"
';;"' '=

ra,
"

"'\"
TO 1I7 VAC
RELAY COIL

Performance

This type of antenna cannot be expected
to beat out a full size mono-band beam in
terms o f gain , but it can be very e ffec tive,
especially o n the lower bands where yagis
are prohibit ively large for mo st installations.
On 40 meters Euro peans could be worked
nightly when using a popular 180W trans
ceiver . This is wit h the antenna 37 ft in the
air and broadside east and west. On the third
harmonic , 15 meters, the antenna was equal
ly e ffective, with some change in directivity
apparent when switc hing the phasing line.
The change in direction was not the same as
that o n 40 meters. The ante nna was cut for
7. 1 MHz and the SWR remained below 1.5
over the en tire band. Similar results were
found on 15 meters. On 40 the front-to-back
ratio is suffic ient to cut down broadcast
interferen ce on phone and stateside QRM
while working CW into Europe . It varies
from about 20 dB on 7. 1 MHz to about 7 dB
on 7.3 MHz. The gain appears to be 3 to 5
dB with respec t to a dipole. By cutting the
antenna fo r any particular frequency, perfor
man ce will be optimized for that frequency .

From the performance o f the 40 meter
array, similar results can be expecte d o n the
o ther bands. All in all, this is a very effect ive
antenna system, in both performance and
cost.

. . . WB2NQT
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The Incredible

18" AII-band

Antenna

I 'd li ke to tell you a bout a new type of
ante nna wh ich was t he sub ject of a paper

at a recent Internat ional Co mmu nicatio ns
Conference. It was designed to work o n very
lo w freque ncies, but si nce the t ime of the
conference, I have never heard ano ther wo rd
abo ut it'

It see med to me that th is was an ante nna
which could be adapted to other frequenc ies
with slight modificat ion and cou ld fill in my
need for a very small , all-ba nd antenna to
wor k wit h my 3 to 30 MHz receiver. Thu s I
went to work o n a design and came up with
a rather remarkable device.

A simplistic explanat ion of the antenna is
that it is not an antenna in the common
meani ng a t a ll. Rather it might be th ought of
as a capacitor cou pled to all the rest of the
universe. In this universe are quite a few
other antennas connected to transm itters
- transmitters I 'd li ke to receive, also a few
I'd rather not hear (i.e . power line noise,
etc.).

The siz e of t his capac ita nce mu st be very,
very small as its ele ments are very far apart.
Any capacitance existi ng must represe nt an
ex tr emely high impeda nce . Thus it is neces
sary to bu ild a transformer whic h will

MAR CH 1975

Robert C. Wilson W0KGI
40 7 Fine Brook H ills
Boulder CO 80302

co nvert t his high impeda nce dow n to some
thin g ma nageable, like 52 Ohms.

Today we ca n ma nage th is e nte rprise with
rea l co mpone nts by the use of a FET source
fo llower, as shown in the di agram. An input
capacitor is used to preven t inad vertent de
coupling to the FET gate a nd its su bsequent
des truc t ion. At the inpu t of the FET is also
the o nly special component, a high quality
lo w no ise metal or carbon fil m resisto r of
about o ne megohm resistance.

T his is required to reduce resistor noise at
the input whic h will soo n develo p if carbon
composit ion resisto rs are used. Of course, a
choke would solve all the prob lems if o nly
o ne could find o ne with a high enough
impeda nce a nd no stra nge character is t ics like
reso nances at undesired freq uencies or low Q
figures to eat up t he signa l.

The " ante nna" port io n of the uni t a lso
was a bit critical in that the capaci ta nce to
the rest of the world often needed to be
adjusted to fi t a particular loca tion in the
real wo rld. For example , a nearby broadcast
sta t io n or a bad fl uorescent light would
cause cross modula tio n. Thus the "antenna"
used was a replace me nt receiver wh ip w hich
could ex te nd fro m about 8 inches to about 4
feet.
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NPN transistor, i. e. , 2N918, 2N6008,

... WIlKGI

But 18 inches see ms best for most loca
tions. Remember again this is a capacit ive
device, and any stray capacitance to ground
from the ante nna or circuitry lead ing to the
gate o f the FET causes the signa l to be
divided into an u nwanted capacitive branch.
So use a big insulator at the base of the whip
and a short lead to the FET base. The units I
have buil t are "free fo rm" elec tro nics with
all components soldered together in space
and the grou nds soldered to a piece of brass
.0lD shim stoc k or printe d circuit board.
Looks funny but it works !

All of the circuit following the source
fo llower is sim ply a 30 dB gain broad-band
ampl ifier. The roll-o ff is about at 3 MHz o n
th e lo w end a nd at about 35 MHz at th e high
end. By using this amplifier, the result is a
lo t mo re gain at the receiver input (and

CATALOG
GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975
FREE UPON REQUEST! Wril. lor

Copy 0/ Colo log WS-75 Now!
Address: Attention Dept. 73

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA. OHIO· 45802

possibly some cross modulation if the
antenna is extended too far) . The extra ga in
makes the receiver think it has a quarter
wave whip connected to it at any freq uency
fro m 3 to 35 MHz.

I should note tha t th is particular broad
band amplifier has been designed to be fa irly
foolproof. Ju st do n' t bri ng the input and
output close toge ther, and do apply any
where from 9 V to 18 V. Hard core cases of
local cross modulation may requ ire a filter
betwee n the FET source fo llower and ampl i
fie r to remove the offe nd ing sta t ion. Or it
has been suggested that a FET broad-band
amplifier be used to handle the large signal
leve ls of a local stat io n witho ut cross modu
lat ion. So far the capac itor-FET ante nna has
worked so well that ne ither has been neces
sary .

In use the capac itive ante nna has been
remarkable. It draws o nly about 6 mA fro m
a 9V battery. 1 can tune to any freque ncy in
the working range and receive good stro ng
signa ls, th e ki nd th at ofte n have my PRO
310 " 5 " meter needle o n th e peg. It doesn't
seem to be frequency selec tive at any place
wit hi n its range and o nce the whip has been
adjusted fo r th e loca tio n, you can tu ne 10
meters, WWV, all majo r shor twave bands ,
etc., with nothing but a small box sitting on
top of the receiver and a twist of the d ial.

Try it, you'l l lik e it!
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Why You Should Choose AFunction Generator
As ALow-Frequency Signal Source For Your Bench
If you are more than an " appl iance operator" , li ke to get
involved in ci rcui try, and occasionally " roll your own",
then you find yourself choosing test equipment. In the
past when it came to low frequency sources, the choice
wa s rather simple . . . you bought an audio generato r.
Later the choice expanded to incl ude sine-square gen
era tors. Now there is a t hird way to go . . . function gen
era to rs. Here are some reasons why th e hams at Heath
beli eve a function generator belongs on your bench.

1. Wider frequency coverage. In addition to cover ing the
audio spectrum Whe re, besides the obvious, it 's handy
for ch ecking tone encoders and repeat ers, a funct ion
gene ra tor gets you down into the sub-Her tz area so you
ca n test electro-mechanical devices such as relays and
servos and it 's great for slowing down a circuit for ea sy
obse rva tion and measurement. It also get s you up into
the megs-Hertz region so you can work with operational
empuue. s, do IF ali gnment and t rap tun ing. And a 100:1
dial range gives you an easy way to check bandwidth and
fi lte r roll -off characteri stics.

2. Three waveforms. A f unct ion generator gives you a
sine wave for audio work, a square wave for use with to
day' s complex IC logic famil ies, and a tri angle wave t o
checking ampl ifier cli pping, distort ion, and l inearity.

3. High output voltage, low output impedance. A function
generato r wil l give you 10 volts peak-to-peak at its 50
ohm out put which wi ll drive a va riety of circuits regard
less of sensitivi ty. And being able to drive a 50 ohm test
cable without loa ding the generator and Without cau sing
" ringing" (high VSWR) is a marked advantage over con
ve ntional generators.

4 . More fo r your money. If you are li ke most hams, you
spend you r test equipment dolla rs carefully, comparing
you r needs with what's avai lable, narrowing the choice
to a few, and f inally select ing the one or more pieces of
test gear that give you the most of what you need for
the dollars invested . We believe that 's what you get in
a funct ion generator . . . more frequency coverage, more
waveform s, more usable out put . more versa ti li t y, more
for your money ••• all in one single inst rument.

That old sine-square or audio generator you 've been using has
served you well over the years. But it j ust doesn 't have the
versatility you need for IOOaY'5 high-speed circui try. Now,•Heath has the generator you need at a price every ham will
apprec iate. The Heathkit IG-1271 is a compac t, easy.to-oper
ate function genera tor that wi ll be the most-used piece of
test gear on your bench. Outpu t is 10 volts pop into a 50-ohm
load. The calibra ted attenuator provides 0 to 50 dB attenua
t ion in 10 dB steps with up to 20 dB additiona l var iab le
attenua tion for each step, for a total of 70 dB. Triangle wave
form non-linearity is 5% max .•with waveform symmetry within
10% . Sine wave harmonic distorti on is 3% max. from 5 Hz to
100 kHz. Square wave rise & fall t imes are 100 ns max. Dia l
range is 100:1.

Price of the kit-form IG-1271 is only $99.95* -a triggered
scope is art that's needed for alignment. For $140.00*. you
can have the fac tory assembled & ca librated SG-127 1. Either
way. it's probably the best genera tor buy on the market. Just
com pare it to be lieve it.

Heathkit IC-1271- a high
performance function generator
for every ham Shack...only 599.95-
This versatile generator
provides sine, square &
triangle waveforms from
0.1 Hz to 1 MHz, 1O-volt output,
and up to 70 dB attenuation
... at a price you can afford.

Address

Name

City State Zip
·N ~ ' L O"OEA . "'C ES; ~ . O ••• ~~CTOAT.

.",cu " SHC'~'C~1l0NS lu S. EC I TO C ,u NC E . " NOu T NOT,cE . TE-322L ~

Send for your free
Heath catalogs

Our latest catalogs contain
complete descr iption & specs
for the 1271 and many other
high-performance, tow -cost
inst rumen t valu es f rom
Heat h. Send f or you r free
copies and see how you ca n
get more value for your in
strument dollar.

•

-------------------------"r--------------------------- 1
Heath Company. Dept. 11 -03 ~
Benton Harbor, Michigan 49022~

o Please send the 1975 Heat hkit Catalog.
o Plea se send the latest Assembled

Instruments Catalog.
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A s a confirmed 80 mete r type I have
always resisted the urge to put up a

truly superio r antenna sys tem fo r that band.
Finally , last su mme r I decided to respond to
the crea tive urge by construc ting a system
which wo uld o ffer advantages over a simple
dip ole an d which would also include suf
ficient flexibility to permit direct experi
mental compariso n of a number o f an tenna
configura tion s which are of in terest. T his
art icle reviews the approach, the result s and
the cu rren t sta tus o f those e xperime nts.

Approach

Considera tion of space limita tions (2{3
acre) and o ther practical constraints, led to
the choice of two parallel dipoles as the
basic ele me n ts o f the array. Since it was
desired to switch to a u nidirectional patte rn
and also to con trol the angle of ma ximum
radiation , direct feed , rather than a parasitic
array , was chosen.

Reference to the radiati on patterns in the
han dbooks shows tha t a uni-d irect ional ca r
dioid (heart-shaped) pattern can be obtained
in an end-fi re array o f two parallel elements,

with a spacing of A/4 and fed with a 90°
phase d ifference. The rad ia t ion pa tte rn in
this case is a reversib le cardioida l pattern
with maximum gain in th e direction of the
lagging dipole eleme nt. This cardio idat ar
rangernen t was chosen as the basic ho rizon-

52

tal d irect ional array with other re lated op
tions availab le by switching.

It is o f in teres t to p rovide, in addition to
the reversib le card io id, a 4 5

0
lag (higher

radiation angle), a 0° lag (highest radiation
angle - 90°), and 180

0
lag (8 JK configura

tio n - low angle, bi-directional) and, fo r
compariso n purp oses, each o f the two di
poles separate ly. This is a tota l of' eight
different pa ttern options!

Still in the ex perime n ta l stage is an
attempt to ach ieve the same opt io ns using
qu arter wave vertica l radiators . Thus far,
with t he ground system ava ilable, the perfor
mance of the vertical system is uniformly
inferior by about ten decibels.

Circuitry

T he entire circui try for the ho rizontal
and vert ica l phased arrays is shown in the
schematic diagram, Fig. I . Instantaneous
switch ing from o ne pattern to another is
achieved by only th ree switches: a main
selecto r switch S; the reversing switch X,
which permi ts 180

0
phase reversal ; and the

4PDT switch for changing between the
horizontal and the vertical a rrays.

For purposes of descrip t ion, the system
will be treated under the following headings:
The Horizontal Dipoles ; the Vert ical s ; Im
ped an ce Matching; and the Swit ching Mani
fold .
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Horizontal Dipoles
The original installa tion utilized two di

poles as described previously in my article
"Construction of a Balanced Dipole Antenna"
in 73 Magazine. The centers were 46 fee t
above the ground with a horizontal spacing
of 6 1 feet . The RG-8/U feedlines, o ne
wavelength long, were inside the masts with
the balun action and lightning pro tection as
previo usly described. This original arrange
ment gave very good operation.

Ho wever, since it was desirable to have
the lo west possible angle of radiatio n the
cen ters o f the two dipoles we re raised to 6 1
feet CN4). This was accomplished by length
ening each steel mast by the addition of a
thirty foot length of th ree inch diameter
aluminum irrigation pipe at the bottom end
of the ma st. The steel mast is inside this p ipe
and the overlapping portion is bolted se
curely by use of 1/4 inch plated bolts
through the pipe and mast in perpendicu lar
pairs. (No.8 self-tapping scre ws in t he steel
mast served to space the ma st within the
pipe radiall y befo re the bolts were put in
place.)

No data could be taken for co mparison of
these two heights but it is assumed that the
6 1 foo t height y ields a some what lo wer
angle of radiation for each pattern option.

Verticals

The six ty-o ne foot masts are fed as
to p-loaded verticals. T he horizontal di poles
are connected to the top of each mast and
the two halves of each dipole are connected
together by short ing the o pposi te end of the
I A fee dline.

Referring to the d iagram, all of these
connections are switched by means of the 4
PDT switch. This permits the selection of all
of the verti cal phasing options by the selec
tor sw itch S just as for the horizontal
system.

The resonating and impedance match ing
of th e verticals is accomplish ed by the
capaci tors C and the inductors L. A noise
bridge was used to insure adjustment to 52st
resistive input at 3 .955 MHz .

The 220 pF fix ed mylar capacito r con
nected across the fee dli nes o f the verticals,
during use of the horizontals, serve to tune
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out re sidual reactances for optimum swr to
the horizontals.

When fu ll lightning pro tection is de sired
the bottoms of the masts are connected
directly to ground by means of copper
jumper cables. With this connection the
horizontal array can be used with de paths
to ground from both sides o f each dipole,
giving full protection against build-up of
static charge .

Impedance Matching

The fee d line in pu t impeda nces are 5211
resistive at the resonant frequency (3 .955
MH z). It is necessary to switch-in phase lag
by inserting a length of 5211 line in either of
these fee d lines, as desired, and to feed equal
cu rren ts to both dipoles while maintaining a
5211 match a t the transmitte r out pu t.

This is accomplished by use of two
qua rte r wave transformer sections of
RG-I I / V (7511) coax. These serve to t rans
form the 52st antenna input impedance up
to 10811 by the relati on :

Zinput = Z2 Line/Zoutput
When these two I OSst inputs are connected
in para lle l the resulting 5411 value is well
matched to the transmitter output.

Switching Manifold

T he heart of the switching manifold is the
5-sec tion 12-position switch, S. The current
rating of this switch is sufficient to handle
the fu ll power as long as the transmitter
power is remo ved before the switch posi t ion
is changed . As the d iagram shows. the
system can be switched from the west
antenna alone, at the 9 o'cloc k position,
through the various angles of radiation to
the east antenna alone, at the 3 o'clock
positio n.

The reversing switch permits instan
taneous switching o f patterns, for example,
from east to west, without having to tum
the selector through the intermediate posi
tions.

Only four of the twelve switch posit ions
are no t used: 4 , 5 , 7 and S o'clock. The six
o'clock position is used for a dummy load

The switches are mounted in the 3 x 4 x
7 inch aluminum chassis box with the
six tee n coax sockets as shown. The box is
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0 : Dummy road1180°1 :Transp osed coax 6" long

[8] : Reverse switch 4 POT Cutler Hammer 7664K5 9: West an tenna
10: Direc tive west 0\14 wave lag)

0 " 02 : ' Scope 11 : Directive west 01/8 wave lagl
0,0: Chassis coax 12: Out of phase (8JKI /lnphase
X: Transmi tter output 1: Directive east 01.18 wave lag)
L: Master mobile 40m coil , tapped 2: Directive east OJ4 wave lag)
C: Rece iving variable 200 p F 3: East antenna

Fig. 1. Schematic diagram - 80 meter phased array.

mounted under a projecting top of the Performance
operati ng desk. The four lengths of coax The performance o f the array has been all
used for matching and delay lines are wound that was hoped for. bo th for tran smission
on a wooden reel and placed inconsplcu- and for reception.
ously behind the desk. The swr is consistently low (under

The connec tors 0 I and 02 provide inputs I»: I) fo r all configurat ions. The array
to the vertic al and horizontal plates of an sho ws a broadband behavior typical of
oscilloscope for a Lissajous display o f the coupled resonant circuits . The swr re-
inp uts to the two antennas. (The in tegral mains low throughout a bandwidth of some
scope in the CE 100V transmitter is used at 400 kH z - only the phasing varies.
W20ZH). Thus, the phasi ng and the ampli- The measured front-to-back ratio is of the
tude of the rf voltages can be continuously order of 15 dB and the gain is about 4 dB,
monit ored , allo wing any change in either for both transmission and reception. The
antenna to be immed iate ly noticed . improved opera tion for low angles of rad la-

The scope shows a circle fo r the cardioi- tion is someti mes spectacular - a net of
dal pattern s, diagonal lines for in-phase or Califo rnia stations on 3952 kHz could be
out-of-phase, and a flattened ell ipse for repeatedly heard and worked during the
either antenna alone. (This pattern is ellip t i- winter at 9:30 pm EST!
cal rather than a straight line due to the rf One o f the most pronounced charac-
energy picked up by the non-energized terist ics noted has been the grea t reduction
ante nna .) of QRM for reception. The combination of
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the high front-to-back ratio and the low
angle of radiation serves to reduce the level
of some signal strengths while increasing the
level of others. Thus, there is often at
night-time a sort of single-signal perfo r
man ce whic h is very grat ifying. ( It should be
gratifying to the sta tions off the back of the
pattern too!) This single-signal selec tivity of
the antenna system is particularly impressive
when the station being worked also has a
low-angle directive anten na system. In this
case the directivities complement each other
with specta cularly strong signals at either
end .

For the type of operation prevalent at
W20ZH the two cardioid patterns are used
more than 90% of the time. Frequently the
out-of-phase (W8J K) bi-d irec tional configu
ration is used for calling CQ and the proper
cardio id pattern is used for the ensuing
contact. Under normal condit io ns there is
little need for a linear amplifier, once co n
tact has been established . The principal
directivities are in the east and west direc
tion s so stations to the north or south are
seldom worked. The 0° or 45° phase shifts

and the single dipole patterns seldom show
consistent superiority over the cardio ids. It
is interesting to listen to two stations on the
same frequency which have about equal
signal strengths , when one is to the east and
the other to the west. Either signa l can be
selected at will by switching the cardioid
patterns and the unwanted signal is barely
audible in the background'

Such an array would be a great boon to
stat ions located on the coasts as the 3 dB of
power wasted out over the water could be
largely utilized .

The only disappointment th us fa r has
been the consistent weakness of signals from
the vertical antennas. The separate vert ical
antennas are typ ically down about 10 dB
compared with the horizontals and this
inferiority carries over to the vert ical array,
regardless of direction or distance. The poor
performa nce of the verticals is attributed to
ground losses, with attendant high radiation
angles, in spite of the fact that a parallel grid
of about 3500 feet of ground wire is used .
Perhaps this explains why so many writers
describe their eighty meter vertical construc
tional features at grea t length wi th hardly
any space devoted to results. Maybe the
results were unprin table !

Weather and motivation permitt ing, I
plan to experiment fu rther with improved
radial grounding and I hope to get some
meaningfu l quanti tative comparisons. Mean
while I will be skeptical when I hear of a
"superior" 80 meter vertical with only a
modest ground system.
Conclusions

A two-e lement horizontal phased array
for 80 meters has been constructed with a
total of eight pattern options available by
direct switching. Operating results have con
firmed the expected gains and front-to-back
ratios. The performance of the uni
directional card ioidal patterns has been par
ticularly effective, especially when the sta
tion being worked also has a directive
antenna system.

Preliminary results using a vertical array
with similar pa ttern options have not been
encouraging, apparently due to high ground
losses. Further ex perimentatio n on this
system is planned.

COMMUNICATIONS, Inc.
211 5 Avenue X
Brookl yn, N Y 11235
Phone (212) 646-6300

ef! l 'f)

. .. W20ZH
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P.O . Box 2000 I Peoria . III. 61601

ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD
OVER TOWER ... designed for the amateur. •
When you need to "get at" your antenna just tur'J/
the handle and there it is. Like other ROHN big
communication towers, they're hot dip galvanized
after fabrication to provide a maintenance free ,
long lived and attractive installation. ROH N towers
are known and used throughout the world . . . for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today?

\
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Chu ck Spurgeon W5GDQ
1115 Caravan Trail
Duncanville TX 75116

An Honest

• • on

• • • the stacked collinear

T hiS antenna can be called a stacked
collinear, but whatever it is called, it

does a beautiful job in the 450 MH z band.
Inspired by a similar design in another
magazine for 2 meters, and in dire need of a
good antenna for 450, I recalculated the
dimensions and built it. There are 3 of us on
449.1 in the Dallas area; myself (W 5GDQ) ,
WA 5QFO and W5GQE.

I had been trying my 6 Watt RCA
Carfone base station on my 2 meter an
tennas, which work pretty well , but I am
tired of wearing my rotator out on VHF and
wanted a little mo re gain. I took this
antenna, hung it fro m the light bulb in the
garage and noted co nsiderable gain over the
43 foot 4 element 2 meter beam with
W5GQE some 20 miles away. (His antenna
was about 50 ft. high. ) With this antenna
about 51 ft. above the ground, I am now
hearing a Ft. Worth 3 Watt transmitter a bout
261lA at this limiter.

Construction

Sta rt by cu tting 5 pieces of RG-8 10
inches long. These will be the 1/2 wave
sectio ns. Strip the braid back until the braid
is 8-11/1 6 inches long. The braid should be
centered in each section leaving about 3/8"
gap between the sections as in the drawing.
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cut another sectio n of RG-8 about one foot
long; strip the rubber insulatio n back about
6". Th i s w iIl b e the bottom
section. Strip some of the braid back and
overlap center-conductor to braid as before
placing this section below the already as
sembled 5 sections. Solder this piece on. On
this bottom section, fro m the top edge of
the braid , measure down 4-5/16 inches.
Mark this spot. Tin it with solder and mark
it again. This is where the 4 radials will leave
the braid for their drooping 30 degree 5 inch
run. Needless to say, start your radials with
about 6Yz" lengths then bend them, measure
5" and cut them off. Then solder securely,
binding them with copper wire first. I found
it much easier to put one radial on, bind it,
solder it , cut off the rest of the unused
copper wire for binding, then go to the next
radial. For the radial material, brazing rod is
ideal. It bends with no difficulty but won't
accidentally bend and solders very well . Put
your coax connector on the bottom of this
section.

For the top section, cut a 12 inch length
of RG-8. Prepare one end as before. Remove
the rubber insulation . From the upper end,
pull the braid back to where you can see the
point 4-5/1 6" from the bo ttom edge of the
braid. Mark this point. About 1/4" further
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towards the top, cut the insulator and center
conductor off. At the point where you made
the mark 4-5/16" from the bott om edge of
the braid, carefuUy cut the polyethylene o ff
leaving the ex posed center conduc tor and
the still pulled back braid . Cut the center
conducto r off leaving about 1/1 6" ex posed.
Fan each strand out to the edge as sho wn in
the figure. Pull the loose braid up over the
cut off center conductor a nd pull down tight
as sho wn. Solder t he brai d to the fa nned o ut
edges o f the ce nter conducto r, the n solder
the braid making it solid up for a bout
another SYZ ." Measure up from the fanned
out center conductor and cut the braid off
at 5 in ches. This 5 inches will not compute
with your for mu las bu t for some reason
works best.

This completes the construction of the
antenna itself. I recommend you buy a 10
foot length of PV C rigid plasti c pipe 3/4 " •
diameter. You will find it measures about 1
inch but that's OK. Lay you r newborn
antenna down on the floor. Place the PVC
pipe beside it with the bottom edge of the
pipe at the top of the radials. Cut the pipe
off about 4 inches longer than the antenna
fro m the radials up. At the top sectio n of
the antenna where you have the top two
sections soldered together, drill a small hole
through the pipe. Place the antenna inside
the pipe and thread a piece of nylon fishing
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line through the pipe, th rough the gap in the
antenna and out the o ther side o f the pipe.
Tie securely. This will keep the antenna
straight and taut in the pipe. Seal the upper
end of the pip e with either the cap, plastic
wo od. fiberglass, epoxy, etc. I cu t ano ther 4
inch piece of pipe and put it up under the
radials and epoxie d that in soli d.

Take the remaining PVC pipe, cut off 12
inches, and take the rest and place below the
an tenna overlapping 12 inches. Take PVC
cement and ceme nt the two pipes togethe r.
After they are dry, take the remaining 12
inches of pipe, and rip it length wise into 4
pieces. Thro w 2 of them away. Take the
o ther two and place along the 12 inch
overlap in a concave fa shion . Cement them
onto the assemble d antenna. At your local
TV shop, for about $2.50 you can buy a
package of 2 (you need only I ) 6" wall
mounts. They may have an extra chimney
mount you can buy chea per. The only
difference is the chimney mount is at a 90
degree angle instead of 180 degrees. (You
can straighten it out .) In the provided hole
on the bracket, your antenna will fit. Take
the other end, drill holes for a "U" bolt then
cut off the excess. It is now ready to mount
below an existing beam and go up through it
with no ill effec ts.

Note: More 1/ 2 wavelength sec tions can
be added to this ante nna as long as the
num ber of sections is an odd number.
However, go ing from 5 sections to I J

sectio ns will only give you about 3 dB more
gain, but a lot of co nstruc tio n headaches. I
am using about 100 ft. of RG-21 3 ( RG-8).
This is about 5 dB loss but think wha t I
would have if I didn't have this 6 d B
a nte nna! . .. W5GDQ

INTERESTING MORSELS

What freq uency did Heinrich Hertz use
duri ng his experi ments of 1888-1889? HF?
VH F? UH F? The answe r is: Ap proxima te ly
500 MHz! (60 e m)

Who took o ut the first patent on a tuned
circuit for radio receivers or tran smitters? It
was Oliver Joseph Lodge, and th e date was
1898. It was several years before the use of
tu ned circuits became common, though .

. .. W5JJ
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I f you are a lit tle leary of pu tt ing up a
really identifiable ante nna like a dipole in

a neighborhood that has been plagued by
TV I from th ose wh o cal l themselves the
Purple Knight, Cotton Pic ker, o r whatever,
than an invis ible a nten na is for yo u.

We ll , not ac tually invis ible, but very
difficult to see from your neighbor's
property li ne . The secre t is to use very thin
wire. My present 80 meter inverted vee is
made fro m #30 magnet wire and eve n when
you are looking for it , it's very diffi cult to
see . The strength is not as grea t as with
thicker wire, but this 80 meter jo b held up
to every thing but a freak Texas ice storm.
Then again, a lot of the trees didn 't do so
well e ither.

The easies t configura tio n seems to be a n
inverted vee with the feedpoint at or near
your shac k. A long wire is also good, but
difficult to install and main tain. Other varia 
tions stick the feedline o ut in the air. Coax is
ve ry heavy, d ifficu lt to disguise, a nd it's best
to keep it sho rt anyway . Do no t use those
big ce rami c insulato rs. They weigh more
than the rest of the ante nna a nd are very
obvious. I f you must have insulators, use a
small chun k of transparent plastic. I've
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Mike Neru te WA8BHRI S
International Linguis tic Center
750 0 West Cam p Wisdom Road
Dallas TX 75211

Invisible Antennas

Why ask for

trouble?

fo und that fishing line is beautiful stuff. It 's
an insulator, is very strong, and doesn 't see m
to soa k up rain. At the fa r ends o f the
anten na, use o ne of those knob insulato rs
with the scre w in the ceramic, or just wrap
the fishing li ne arou nd a tree branch o r
wha tever you're using fo r support . If you are
afte r a li ttle heigh t, heave the insula to r over
a tree, haul down t he o ther side and tie it
off. Li ghtweight antennas work very well
this way. You should not use utility poles,
although they ma ke very nice supports a nd
tend to make your a ntenna appear to be just
ano the r power line.

Just as important as wh at to put up is
when to put it up . The idea of invisible
antennas is to prevent you fro m bein g the
target of every no isy ignition or static crash
that appears on junior's cartoons, mother's
soap operas, or father's footba ll. Therefore,
it makes sense not to put up your anten na
when everyone is stari ng at you. So choose a
ti me when people are occupied , like prime
time around 8 pm. But watch ou t for the
hal f hour com mercial breaks. Pick a day
when the weather is not good for being out
o f doors. (It has been proven that ante nnas
fu nction best whe n they are erected in t he
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worst weather.) But watc h that you don 't
leave suspic ious footprints in the mud or
snow.

There are several drawbac ks to invisible
ante nnas. The wire is d ifficu lt to see when
you are installing the antenna. Make sure
that you have all t he kinks out of the wire as
this weakens it. You must keep the wire at
least 8 feet high or people will run into it
and think it's a spider web, o r kids will t ry
to knock it down.

Watch o ut fo r dogs. I had a rough time in
a su burb of Detroit because o f o ne. I mean ,
hams are noted fo r being a little strange, but
I had a difficul t time ex plai ning to my
neigh bor what I was doing in a tree in his
yard in the dark ! A friend of min e had a
much rougher time in a heavil y forested
rural part of Mich igan. Bob had prepared
quite well. He scouted the area fi rst , and
waited for a co ld, dark night when everyo ne
was occupied wi t h their one eyed pacifier.
He wore an old fur coat beca use it was co ld
and he didn't want to tear h is clo t hes o n tree
branches. As Bob neared the top of the tree,
a huge German shepard not iced the unusual
sight a nd promp tly made his best atte mpt to
let the neighborh ood know about it. A
young boy came o ut to see what the dog was
barking about. Bo b re mained motion less in
the tree, hoping t hat he wouldn't be no ticed.
The boy returned to his house and Bob
breath ed a sigh and returned to faste ning t he
antenna. Suddenly, the boy and h is fath er
returned a nd Bob froze again. He overheard
the father saying, "You're right, Kenny.
That is a bear in that tree. I'd better get my
GUN." Before Bob could get down t hat tree ,
he was surro unded by the entire neighbor
hood, inc luding bark ing dogs, kids ye ll ing
"shoot, shoot," t rigge r happy fa thers, and
lo ts of arti llery . Bo b spent a long time t rying
to explain , but the people just shook their
heads and walked away .

Invisible ante nnas are not subsitu tes fo r
large arrays, bu t are for t he ham who wants
to put out a signal strong enough to ge t out
of his state and doesn't want to attract
atte ntion to himself. I've used t hese
antennas wit h peak powers up to 300 watts,
but I see no reaso n why you coul dn't run
more power if you are carefu l. Good luck
and have fun . . . .WA8BHR/5

62

From time to time Standard
in troduces new transceivers tor
Land Mobile-Business and Public
Safety users that are also of general
in terest to Amateurs. This is jus t
such an occasion. We are pleased
to introduce you to Standard 's new
15 or 35 walt, 1 to 12 channel VHF
Transceiver - the new model
809/859.

Although this is not an Amateur 2
meter radio, we though t you or
perhaps your business associates
would be interested in this new,
relatively low cost commercial
radio. The specifications are
outstanding - as you can see.

If you would like further details
and pricing information, please let
us know.

J im He rvey
V.P . Marketing

639 North Marine Avenue
Wilm ington, California 90744
Phone 213 /835-3134
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lilnxponp 1ltnxponp 1ltnxpoop
Here are some more reader com

ments and requests received recently ,
Wonderful magazine. Wish you would
run an article on digita l computers in
the future - Pemberton, Evansville
IN. (I'm sure many readers would be
interes ted in such an article; any
authors for this? - Wayne.) Cut some
of the endless babble about 2m,
FM ... glorified CB WNBKYO.
(Sorry to hear 2m is that bad in West
Virginia - it 's nothing like CB at all
here in the East - or have you ever
heard 2m? - Wayne.) I would like
more state of the art solid state
projects , UHF construction projects,
product repo rts on some of the newer
ham rigs such as the Ten Tee Triton
and Kenwood T5-520. Great maga
zine, keep it up - WN0MB Y. (Any
body use it Triton out there? We'll
have a 520 report before long - I
think - getting one is a real bear these
days - Wayne.) Enclose a readers
service card in the magazine wh ich
does not have to be cut off another
page - K4ACH. (Love to , but the
printer wants about three cents each
to do this , and that is a bundle.
Perhaps v.'e can find a printer to do it
for less as it should cost a fraction of
that - Wayne.) Since there are mo re
and more repeaters now in use, some
readers like myself may be in terested
in a construction article on a tre
q uency synthesizer for 2m
WA8AUD. (We beat you to it in Nov.
- Wayne.) Really enjoy your solid
state news - WA4RJD. I'd like
to see a few articles on phase lock,

TT L and op amp basics so readers like
me can know more about them 
Sanford, Nanuet NY. (A reader has
spoken, authors - Wayne.) I thought
the article on the I D timer was
terri f ic . I 'm half done on i ts const ruc
tion and can' t wai t unt il it's com
pleted - WA3V RR. Please expand
SSTV coverage - Schmidt (lifer).
(Glad to - Wayne.) When I first got
into the hobby, abou t 12 years ago, I
devou red every copy of 73. I have a
complete set up to 1972, but now buy
only occasionally since I feel the
magazine has become specialized. I
have nothing against FM or state of
the art lab equipmen t, bu t I really
miss those basic communica ti ons
art ic les and simply wri tten techn ical
art icles - WA lZTO. (So do I, John,
and VIIe'1I have 'em back - you wait
and see. Note that many readers are
asking for simple theory articles.
Authors, man your typewriters 
Wayne.) Solid State Column is a great
idea! - L inder, Rantou l I L. Hello
Wayne! Rem ember me from
Brook ly n, Mensa, etc? Perhaps not,
but now I' m back in hamming. l'H
prod your memo ry sometime
WA1TYH. (No, I don 't remember 
Wayne.) I always buy two copies of
73 and then keep one handy to give
away to a needy op who may not be
working or to a prospect ive op who
has never read 73 before. Let's have
more trc.el articles in the States and
foreig n like Jor da n

- K60PG. I RS strikes: A friend, a
rancher, was advised he owed S2000

and was given ten days to pay . He
called them and told them he had paid
and had cancelled check .. They said
they didn't make errors and gave him
two days to pay - K710Q. (Figures 
Wayne.) I dropped OST becau se it
turned into a 150 page gossip column
-- W0QZG. Just keep up the good jo b
- your magazine is great - WB 6PGN.
I'm always interested in articles on
theory - W1MK F. How about a SWL
column? Also like to see some articles
on available obsolete surplus gear 
and more 2m FM WB 4JUN.
(Cripes! An SWL column? Good grief!
- Wayne.) Mo re SSTV and A TV 
VE3FA H. How about less FM whic h
is nice, bu t not for Novices 
WN3WOM. I t hink comp le te circu i ts
of receivers and t ransmitters would be
helpful Zabriskie, Weston MA.
Schema tic o f t he Mo nth deepl y appre
cia ted, wonderful idea, please con
tinue. How abou t more articles fro m
J. K. Bach WB2PAP? Like his f ree and
easy style of writi ng. "Diac-ams"
should be most helpful for beginners
and old t imers ali ke - V E1AMF . (OK,
more Schematics of the Month com
ing up. I ran our of pa{1!!S last mon th
and had to leave i t ou t. We've a couple
more good Bach ertictes in the works
and we'll try to get him back to his
tvpewri ter fo r more - he is superb.
Maybe VIle can get Bob Manning to
turn out some more too? ... Wayne)
Diagrams is t he best article in the
book. We need more articles like this.
Anything to help us become better
ama teu rs such as how to pu t ou t a
clean signal - WB4SNK.

Dec.] and Jeff Duntemann WB9M OY
(" How to Get Zi ll io ns of Parts for
Nothi ng", Dec.I . Each of these gentle
men thus receives half of ou r $50
award for March, as well as hundreds
of hearty thanks from our readers.

Duntemanvs.Stark

VQXPQQP WINN ER

Obviously there has been some sort
of conspiracy under foot to produce
an exact tie in the vote for our
December-January Voxpoop winner.
As th is is being written, the resul ts o f
the race for U.S. Senator from New
Hampshire are being pondered in,
Washington, because the contest was Don 't forge t to put your Voxpoop
virtually a dead heat . This is no' vote i n the mail today - it helps us to
reason, however, for our readers to keep producing the kind of magazine
have taken it upon t hemselves to you want and it helps your favorite
produce another deadlock . author pay the bill s. The address is 73,

That th ey did, though, as after Voxpoop Winner, Peterborough NH
sorti ng through the ba llots we fo und 03458 - and by the way, all t ie
that we had a t ie between Peter Stark contes ts in New Hampsh ire are not
K20 AW ("Making Nicads Behave", sent to Washington for review.,

While we are 10 so me extent a onsoner
01 Il,e authors of th e a rtic les - if th ey
do -r't write them we can' t pr int t hem 
~ti l j we do like to know your reecnon to
what we do puhlish so we can keep try mg
to br mg you wha t you enjov the most. In
the interes ts of science t hen. p lease let us
kno w which articles you enjoved the
most and which you d isl iked most. The
au th o r o f the a rticle wllh the mo st votes
will ge t a check ' or 550 extra to encour
age h im 10 qet nosv and wnte more.

Inxpnnp

WOW!

UGH!!

VO XPOOP, 73, Peterbolough NH 03458

64 73 MAGAZIN E



. .,
•

SAVOY

•



Norman C. Milne WB6PDN
7800 Brentwood Drive
Stockton CA 95207

A no the r Look at the

Swa n Beam Antenna

•

A 73 Magazine article on evaluation of
the Swan beam antenna some time

ago was not comprehensive o f the work that
has been done in evaluating Oliver Swan's
work. His multiple driven element system is
one of the greatest advances in beam anten
na design since the work of Dr. Yagi.'
Swan's interest started with ham radio and
branched into the TV antenna area about 25
years ago. His well-worn copy of Jasik's
Antenna Handbook is an indication of his
study into every conceivable type of anten
na, and the finalized product is the result of
many thousands of hours of range testing
and changing.

Because of my interest in the 2 meter DX
area he requested that I test his 9-element
antenna on a 10 ft boom. With installation
of a Rohn tilt -over tower in early 1968, it
was possible to make easy installati on and
changes. A 9-element Swan was installed on
a lOft stub above the rotor and because of
the wide acceptance in Europe of the J-Slot ,
a commercial versio n, 8 over 8, was used as a
yardsti ck. This particular antenna had been
used for DX skeds into the Los Angeles area
on both CW and SSB with 40W output.

The manufacturer's specs quote a gain
figure of 14 .8 dB measured on a test range.
They do not give the reference antenna for
this but state elsewhere in their literature
that the gain figures for the 4 over 4 model
are over a dipole in free space . This antenna
was used as a reference because of its known
quality and approximate gain figure, and is
in no way to be misconstrued as a criticism
of this particular design or manufacturer. A

•
transco relay was mounted on the stub
between the two antennas, which were in
excess of 6 ft apart, so that either could be
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used for transmit or receive . Station equip
ment at this t ime consisted of a 32S1 Collins
exciter, 7551 receiver and 62S1 transverter,
with a 2N4416 preamp in the receive sec
tion.

Using a weak signal source with the
system in receive it appeared that the Swan
was between 3 to 5 dB better on receive
than the J-Slot. At this point I felt there was
something wrong in the system and the
tower was cranked over. A thorough inspec-

•

•
The original quad array of nines. A four element
six meter beam also carries a verticaUy polarized
Swan nine on the front portion of the boom since
we have both senses out here. There is a homebrew
7 over 7 J·Slot on the cross-arm also . Low ban
inverted vees have apex at rotor base for liaison on
40 and 80 during meteor showers and DX skeds.
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Aft·2
2 Meter FM

Power Amplifier

$

~ Amateur Net

~€A\~ELECTRONICS, INC,

7707 RECORD S STREET
IN DIANAPO LIS, INDIANA 46226

Full 12 Channels with
10 Watts Power Out

Compact ly desig ned for dash
mount, this little transceiver gives

you big signa l power on
the go . . . at low current drain. 3

. w atts audio equipped w ith a noise
opera ted squelch system provides

clear reception and exce llent
sensitivity of 0.4 uv, High -Low

power switch. America n M ade
and Regency reliable, the H R-220's

solid state design brings you
tough, top quality circuitry

at the low price of only

---~ .,?",
'"' ~~~brings you the best

in 220 MHz transceivers

'"'

MODELHR-220

American Made Oualily et Imporl Price

An FM Model For Every Purpose
Every Purse

HRT·2 HR·2MS
5 Channel Hand-Held 8 Channel Transun

2 Meter FM Transceiver 2 Meter FM Transceiver

tion was made on the 1-510t and a new balun
constructed for it. There was still no change;
testing continued for the next week . Del
Crowell, then K6R IL, who later evaluated
the Swan 6 meter version, helped by listen
ing o n his end over a 60 mile path. He
confirmed a minimum of 3 dB o n receive at
his end . Pat Peterson WA 6UAP, listening at
the same time , did likewise. Del later tested
the 6 meter beam and with Bill Orr W6SA I,
published similar findings.' Pat got into the
act with a weekend mountain top station,
and with a large group of northern Califor
nia VHF enthusiasts listening, came up with
nearly twice the gain of a commercial beam
of the same boom lengt h.

Still having reservatio ns, I sent a 9
element 10 ft boom model to Ron Hensley
WB6RNH, at a researc h and developmen t
cen ter near San Francisco at which there was
an antenna range for government work .
They made a polar plot for each I MHz of
the 2 meter band and came up with a gain
figu re over a reference dipole of 15.5 dB .
This figure was essentially flat over the
entire band with a drop tojust below 14 dB
at 14 8 MHz. Front to back ra n as high as 24
dB; there were virtually no side lobes.
VH F-UHF people are extremely conservative
in gain ratings on antennas and I was
particularly critical of Ron's plot. He dis
cussed it further with his antenna engineers
and their feelings were that if their range was
good enough for the military it should be
good enough for the hams .

Oliver then made up a quad array of four
of the nines for me and I continued skeds
into Los Angeles and San Diego . Lanny lIolt
K6HAA, was very frust rated as he could
hear me nearly all the time, but due to noise
at my end, I ma naged only o ne CW contact.
I further discussed the situat ion with Mike
Staal K6MYC, who was quite sophisticated
on 2 meter moonbounce with an array of 16
reworked collinears. He did extensive testing
of the 9-element Swan, and with a quad
array of 4 similar to mine, was able to hear
moonbounce signa ls from K\lMQS. Mike and
Ken Holladay K6 HCP, worked together o n a
moonbounce array using 8 of the 9-element
Swans. They fou nd this setup to be 3 to 4
dB below Mike's big array . Ken has pub
lished his findings in detail (any work on a
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large array for moonbounce is e xtensive)
and he also covers his moonboun ce co n
tacts.J

It had been my opinion that here was a
compact antenna that would lend itself to
the gain needed for good DX or moon
bounce without scaring the natives by its
size . Ken 's article moves this into the area of
practicali ty . Most of us would have too
many problems wit h an array the size of
Mike's without even considering the neigh
b or problem. With this potential of compact
ness I felt o bliga ted to make an effo rt to
have the information available to as many as
could be reached by an art icle . This was sent
to Ed Tilton for publishing in QS T . The
article did appear but o nly afte r furt her
test ing o f a beam that was shipped to
support the claims that were made. Our
correspondence alone would make a small
book'

At this point I must separate fac t from
opinio n. Most of the people I have men
tioned are extremely knowledgeable in the
VHF-UHF area and I am sure they wi ll bear
me o u t. It is possible to build good h igh-gain
beam antennas and get them to work well . It
is also possible to build them and get them
to wo rk not so well. This holds equally true
wit h purchased beams. On the o ther hand
there are a conside rable numb er o f both
kinds around that are fooli ng t he ir owners.
This also holds t rue with feed line t hat is
used. My opinion after much observation is
that most VHF sta t ions have poor line and
poor antennas because the exhaustive test ing
needed to get the best performan ce is
beyond the av. rage ham 's capabil it ies. This
is part icularly true with antenna construc
tion a nd the repeatability of antennas , say,
fo r a q uad array . The baluns alone can cause
many problems unless you have access to a
sweep generator and sco pe to watch the
result s. Oliver Swan 's biggest problems have
been in the area of balun design . Finalization
has mean t changes in ante nna design to fit
t he balu ns. In fac t the o nly c ritic ism that I
have bee n able to make has been in this area,
and even this is no fau lt of his. Most of his
work has been in the TV area, and it s needs
are vastly different from the ham area.
However, he caught up very fast and has
spent most of his recent time working in
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this area . He has rea dily supplied dimen
sions, insulato r kits , and a tremendous a
mount of his ti me helping the ham fratern ity
in recent years, and will conti nue to do so in
the future. Since each situatio n may require
special in formation , I suggest he be contact
ed either directly o r through me. I recom
mend the articles below, and especially the
VHF Antenna Handbook by J im Kyle
K5JKX, a 73 publication still in print. It is
very meaty .

Additional development must be men
tioned . Swan has gone o n to both an eleven
and a fourteen element beam for two
met ers. I have tested both and currently
have a pair of fourteens on tw o metersand a
pai r of 2 0-element beams o n 432 MHz. I
fo und the I I an extremely fin e antenna with
a boom that is 148 in . long, and if I cou ld
have o nly one antenna, and if boom length
were a factor, this would be the one I would
choose. However, I do have fantast ic results
with the two 14-element unit s, an d Bill
J ungwirth IVA6N RV , is ecstat ic abou t his
quad array of fou rteens . Some extre me tests
have been conducted with Bob Jensen
IVB 6QDlI , over what might be considered
impossible paths. Most outsta nding was a
contact made from Reno using a Gon set
Sidewinde r putting out 7W and a 7-element
Swa n about 20 ft high . ew was u sed
initia lly , wit h SSB employed after making
contact. Bob was putti ng out about 40W to
a pair of l l -element Swans u p a bout 25 ft.
While the distance is not ex tre me (only 150
miles) , it was over the Sierras, a range of
mountains between 9 and 10,000 ft and
4000 ft altitud e at Reno . This type o f path
relies o n what is known as knife edge
refraction (bend ing over sha rp peaks) and
ex perienced operators on each end . Similar
interesting operations are not beyond the
average ham and the results are qu it e reward
mg.

. . . WB6PDN
Recommended Reading
I. VHF An tenna Handbook - Jim Kyle - 73 Pu b
lica tions.
2. "Log Periodic Vagi Antenna " - Dell Crowell &
Bill Orr - Ham Radio Magazine, July 196 9 .
3. Practical 144 MHz Mooun bounce Array - Ken
Holtaday K611CP.
4. The Swan Multi-Drive Two Meter Antenna" 
Ed Titton - QST Oct. 1969.
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Gene Brizendine W4A TE
600 Hummingbird Drive, S.E.
Huntsville AL 35803 '

Antenna

er~

an

ity
•

u t.

AI/d I/OW - 111/ inverted Wil/dom ?

T he an tenna, being the mo st importan t
single componen t o f the rad io sta tion,

poses an especially crit ical p rob lem for the
city-bound amateur, whose space may be
limited.

One satis fac to ry so lu tion is described .
The characterist ics o f several simple an tenna
forms are reviewed briefly, the goal being to
incorporate as many desirab le features as
possib le from each, into one efficient , com
pact multiband syste m.

The Horizontal Linear Dipole

The cen ter o ne-half of a half-wave dipole
contributes mo st t o the radiation process. It
is more directional normal to the radiat or.
Increasing amounts of the rad ia ted energy.
which proceed directly upward , are wasted
as the o pera ti ng frequency is raised , never
returning to receivers o n ea rth . This energy
may be cha nneled to lower. useful angles by
forming the radiator into the popular inver
ted dipole . A more desirable omnidirectional
radiation pattern then results, becoming
sligh tly more directional o ff th e radiator
ends in some cases. This arrangement re
d uces the amount o f ground space required
and elevates the important cen te r one-half o f
the radia tor by the use of o n ly one ta ll
suppo rt. Efficient multiband o pera tio n re
quires o pen-line feeder and match box
arrange me n ts .

The Folded Dipole

Broadband characteristics and sim plic ity

o f construc tion are represented by the
folded dipole . However , o pera t io n is limited
to fundamental and third harmonic freque n
cies, such as 7 and 2 1 Mllz. This an te nna
also may be installed as an inverted dipole to
enhance low angle radiation .

The Trap Antenna

For fas t band changing, the trap anten na
is probably the ultimate cho ice. However,
this convenience is accomplished at the
expense o f so me losses in the isolation and
matching network s. Also , in many designs.
o nly a small portion o f the structure is
ac tive ly radiating o n the higher frequency
bands. The extensive guying necessary to
some vertical trap an te nnas has bee n kno wn
to elevate eyebro ws. both within and outside
the household .

The Windom Antenna

In the true Windom the single wire feeder
offers the lowest loss feed line syste m,
because no insulation is used except air.
Multiband o pera t ion is available on the even
harmonically related 160, 80 , 40, 20 and
IO-meter bands, using a simpler tuner . The
ent ire radiator actively contribu tes to its
operation on every band .

Applicat ion

AU of these simple an te nna forms have
been test ed in the above order, mounted in
the same position , over the past 5 years. The
inverted Wi ndom surpassed all others in
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signal reports, simplici ty and space require
ments.

The length, 14 0 feet , remains uri-pruned
for extra-class CW use on 80 through 10
meters . The single feede r is tapped at 20 feet
off-center . The inverted configuration was
borrowed from the inverted dipole antenna
design, and for the same reasons. The radia
tor is supported by the family TV mast, and
appears to be an unobtrusive pair of guy
wires. The simple tuner in Fig. I was
mounted at a window to avoid die lec tric
losses whic h would resu lt if the feeder were
rou ted inside the building. Tuneup is con
ventional, tapping the coil for the best
transfer of energy , while maintaining reso
nance of the tank .

50 Ohm line
(

--
Fig. 1. Inverted Windom. The tank component
ratings are the same as in the transmi tter final.

Results

Sig na I reports and received signal
stre ngths favor the mu ltiband antenna de
scribed, over the above systems, including
carefu l co mpariso ns with a 1,000 foot long
wire pointing to Europe . Some ominous
pileups have been assaulted using a single
6146 final , with rewarding results.

. . . W4AT E

Pol y Comrn 1 PC 61. J'Jhn'><)1l

Anl!..'CO TX 62 or VHF 1)

(o r your Clegg zz'er .

6N?, Acroiron 500

FM YOUR GONSEr

e Wor ks w i th Communicator I, I I , II I. IV and
GC 105, and other r igs listed .

e FM at a tenth the cos t of a new r ig .
e Freq uency ad ju!'ot for nelling built i n.
e 537.50 postpa id USA & Canada . Speci f y

t r-ansrrutter rn odet. Cali l . residents add seres
tax . ( HC 6 / U cr ys tal and 9 volt trens tstor
ballery not supptied. I

. Send t or tr ee descri p tive br oc hure.

. Nt:w ! Plug tn modulator
pu ts the Com municator
transmitter on FM ,

e Nc m od if i cat ion o r
rew ir ing on your Com ,
muntcator , Just pl ug into
mike jac k and crystal
socket.

e Com pact sel l -con tained
modulator measures 4" "

3" ,,1'2" .

WANNAWORKMOREDX?
Subscribe t o TH E WO R L DS ONLY week ly OX
M agaz ine. Str ictl y OX new s In depth. I gIve you
upcoming eve nt~! dates, times, freqs, OX QSL info,
conte st Info , O x art ic les, etc. SU BSCR I BE NOW
and WORK EM A L L ! OX N E WS GALORE!
S 6.00 for 6 mo. or S 12. per yr t o W/K, VE, XE,
First Class mall . TH E DX E RS MAGAZINE,
(W4BPo / L D raw er "OX", COR DOVA, S.C . 29039.

OX NG IS GREAT USING OUR INFO I•

Rush $1 for exciting Surplus and Factory
Closeouts Catalog. Save Big Money,

ETCO Electronics
Dept 73 Box 741

Montreal , Quebec H3C 2V2 Canada

POWER SUPPLIES
FOR THE HOME BREWER

1.2kVA power transformer - i npu t 115V 60Hz output
l 000V 900mA, 600V 250mA and 6.3V 10.4A - $69.50.
Miniatu re transformer with bu ilt-in wave rect ifier - input
115V 60Hz. ou tput 10V(DC) 100rnA - ideal for N iCad
charging - $5.65. Universal ACIDC power supply kit -
supplies plate and f il ament power from 12 .6 V DC or l 15V
60Hz A C by changing leads - output 750V 200mA and
12.6 V 6A from 115V A C or 750V 200mA from 12.6V OC
input - all parts elCCept chassis. terminals and wire -
$39.50. Michigan residents include sales tax. All i t ems
postpaid - no C.O.O: s - for fast serv ice use M.O. o r
cashier 's check. S.A.S.E. for scecs .

MOHAWK ELECTRONICS SALES OIVISION
P.O. BOX 611

"-
MADISON HEIGHTS, MICH. 48071
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DV-21
The perfect companion for your IC-21A, the DV-21 is an all new unique
digital VFO to complete your ICOM 2 meter st ation . The DV-2l will operate
in 5 or 10 KH z steps over the entire 2 meter band. It can also scan either

em pty frequencies , or the frequencies being used , whichever you select. Com plete. separate
selection of the transmit and receive frequencies, is as simple as touching the keys. When you
transmit , bright easy to read LEDs display your freq uency . Release the mic switch , and the receive
frequency is displayed . There are also two programmable memories for your favorite frequencies.
Y ou w on 't
believe the fea
tures and versa
t ility of the
DV-2 I until
y ou've tried it.
It 's new . and it's
fro m ICOM.

Dlst , buled b y :

leo
ICOM WEST, INC.
Suite 232-Bldg.1I
3(XH20th Ave. N. E.
Bellevue.Wash. 98005
(206)454-2470

ICOM EA ST Diy. ACS Inc .
SUIte 509
13777 N Central Ell.PWY
Dallas. Texas. 75231
(2 14)235-0479



WilHam Hansen WA 70ET
20919 Elberta Road
Lynnwood WA 98036

40m

Inverted

Vee Beam
pa rasiti c

Satisfying driven

D-D ENTERPRISES
Dept. B, P.O. Box 7776

San Francisco CA 94119

B een looking fo r an ante nna with gain
a nd directi vity for 40 meters? Read o n.

I will describe the antenna that I built qu ite
cheaply.

The ante nna co nsis ts of two inverted

vees, o ne driven and the o the r operating as a
parasitic . The spaci ng depend s o n whether
you are using the parasitic as a reflector o r
director. I made my parasi tic eleme nt a
rellector/d irecto r wi t h clip leads to change
th e direct ion o f the beam.

When bu ilding the antenna, you find the
length of th e driven ele ment by the formula
492/FMC = Length. For making a refle ctor ,
add 5 percent of the length . A director
wou ld be 4 percen t shorter. I space d my
eleme nts at .15 X, or about 18 fee t. One
important th ing to remember whe n putting
up the antenna is to kee p the apexes of the
inverte d vees a t th e same height. You can do
thi s by using a boom, or as in my case, using
two equal length poles. I li ve o n a large piece
of property , bu t after cruising in the city of
Sea ttle, I th in k th is a nte nna can be pu t up in
most c ity lo ts.

My results were very satisfy ing. I po inted
my antenna to the east and wo rked several
cast coast sta t io ns with average si gnal reports
of 589. I th en repositioned the inverted vees
and pointed the m at South America . I heard
mo re DX fro m there t han I have ever heard
on 40 meters before . 1 hope other hams will
construc t th is type of bea m to enjoy hearing
good DX o n 40 me ters. Thi s type of anten na
could also be co nst ruc ted fo r 80 meters.

. ..WA70ET
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I
Aha, the SECRET of PC Board
success finally revealed. A perfectly
balanced lighting tool combining
magnificati on wit h cool fluorescence.
Exce llent for fine de tail, compone nt
assembly , e tc . Lens is precision
ground and polished.
Regularly $57.00. Now , over 30%
discount (o nly $40.00) to all licensed
Hams, verified in Call-Book. Uses 22 L.
watt fluorescent tube in 8 inch
diamete r circle (not supplied). I

Include $2.00 U.S. postage, or S3.00 -
in Canada, $4.00 elsewhere. California resi
den ts include 6% sa les tax.
Or send stamped envelope for free bro chure
of o ther incandescent or fluorescent lamps
su itable for a ll engineers, architec ts.
stu dents. etc.

$40.0 0 priee assured until July I ,
1975.
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the allNEWsynthesized
VHF FM TRANSCEIVER
theKDK-144

NAM E: .

73

7 3 · I ·2

ADDR ESS : .
ZIP: .

NOW
available
for thefirst time
inNorth America

HAM IMPO RT SA LES
P.O. Box 1009 Bl ain e Wash . 98230
(Washington Stat e Resident s add 5% Sa les Tax)
Please Rush me a KDK-144. Enclosed is a D cheque
o mon ey orde r for $399 . (plus sales tax if applicab le)

Compare the features:
SYNTH ES IZED - no more crysta ls
L.E. D. READOUT - fo r quick, easy readabi lity
10KHZ FREQU ENCY DIAL UP CAPABILI TY 146-1 48 MHZ - Perfect
for th e 2nd genera tion of repeaters and simplex channe ls
600 KHZ UP AND DOWN REPEAT ER CAPA BILI T Y
POW ERFUL 2W AUD IO O UT PUT ONLY
lOW.R.F . OUTPUT
Compare the sizes:
KDK·144 2" x 6 3/8" x 7 3/4" Deep
ICOM AC·230 29/32" x 6 1/8 " X 8ii, " Deep
CLEGG FM27B 3W ' x 7 3/8" x 9V," Deep F.O.B. Blaine Wash.

MARCH 1975



Ken Cole W7lDF
P.O. Box 3
Vashon WA 98070

The Unofficial

Standard Standard

-

C o mmunicatio n by radiotelephone, com
pared with communication by manual

wire less te legraphy, possesses certain adva n
tages and disadvantages. It is, in a se nse,
easier and swifter for most of us to commun
icate by voice, and nuances of meaning or
emotional context which are impossible to
convey by te legraphy can be tra nsmitte d
adeq uate ly t hrough the microp hone. Con

.verselv , when factors connected with pro
pagation create difficult conditions, then the
transmission of intell igence by radio
te lephony experiences serious degradatio n,
whi le at th e same time it may be quite
feasib le to carryon, albe it more slowly, by
radiotelegraphy.

At times, when static waxes severe and,
alas, is combined with spectacularly infur
iating interference f rom undesired signals,
atte mpts to commu nicate by voice can end
in depress ion and/or hyster ia. It may be
pertinent at this point to mention that a
misunderstood message can have worse con
seque nces th an o ne that comes throu gh
to ta lly uninte lligible. Scientists, as is thei r
wont, have attacked this problem with
fervor, often getting their gaiters caught in
the cables they are always laying abou t and
forgett ing. Soo ner or later, however, th ey
come up with an answer to anything, that
being their job. Indeed, they fre quently
come up with several answers, as they did in
this case.
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If you can't make a word understood,
they reason, perhaps you had better try
spell ing it o ut. And to do th is you had better
use wo rds to represe nt t he letters you are to
use to spell out the origi nal words you
cou ldn't make understood . It is also sug
gested that you t urn for help to special
code-words (which are unpronounceable),
substit ute these for the words which you
once had in mi nd (such as QRM for "inter
ference"), and then spell these code-words
by using other words to represe nt thei r
letters. Well, that's scie nce, you sec . No w,
the n, what words to use to sta nd fo r the
letters spe lli ng out the words we wish to
have understood (or the code-words repre
senting those words)?

Sta ndardization is clearly the key here ,
and to do the job properly we have been
provided wit h several word lists, all equally
standard. At hand I have three of these,
which I wi ll be happy to share with you.
And a fourth which is ex plained below.

The first list of pre ferred words is from
the 1928 edit ion of the Radio Handboo k,
the second is a 1968 ARRL list, and the
th ird - reportedly even more sta ndard than
all the othe rs put together - carries the
impri matur of the International Civil Avia
tion Organizati on. The fact that only o ne
word is found in t he same posi tion on these
three lists invited close and objective
scrutiny of the selections. Th is task, carried
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out in a coolly scient if ic manner, resulted in
the compilat ion of a fourt h list whic h I call
the Unofficial Standard Sta ndard .

In th e fo llowing paragraphs of review,
analysis and appra isal, qu intessent ial brevity
was the goal. Much detail was left out,
including th e mysterious disa ppearance of a
consul tant fro m New ington, whose hat was
found floating in a New Hampshire bathtub.
Finally, in eac h paragraph the italicized
lis t-wo rds appear in orde r of seniority - like
the 19 28 word comes first. Got it? Occasio n
ally, in the interest of clarity, examples of
typical usage are provided in the scie ntific
man ner. There are a few humorous asides.

ABLE. At least it sounds like " A."
A DAM. Bibl ical , bu t otherwise no points.
A LFA. Like in Ro meo . At this po int in
time, as they used to say, let 's not pl ug
Italian cars. A LE. Sou nds nice. One sy lla ble
and tastes good .

BOY. Doesn 't sound li ke "B" and it fires
o f f Women 's Lib. BAKER. Nothing.
BRA VO. I like you, too . Ambiguous if not
confusing. Explet ives are for delet ing. BEE.
Short, and sweet as honey. A rea l sti nger.

easy way ou t. ED WA RD. Probably the wry
wit of a sly Scot: the second Edward blew it
at Bannockburn whe n he was ru n over by
Robert th e Bruce; the fifth was murde red by
the third and the eighth resigned.ECHO.
Substantively confusing. "Echo? Maybe it's
auroral, or you' re getting me long path - t ry
swinging you r beam." EASE. Simple and
short. Li ke with "C" it's just the plural of
the letter. Why didn't Huntoon think of
this?

FOX. Sou nds too much li ke "VOX" and
may be misinterpreted as technically critical,
ending the QSO. Or, if you hesitate, you
have IIFox pause" and an imbroglio.
FRA NK. More invitation to confusion:
" Frank? Well, frankly, yo ur signal is sorta
crummy, consi dering the power you're run
ning. I've had bette r luck with ESP. And
that's 'E ' like in 'Eelgrass', o ld buddy."
FOXTROT. Can you imagine those inter
national slickers going back that far for t heir
words? EFFLUVIUM. Not o ne yo u would
use arou nd the house every day, but a
genuine " F" word an d any good dictionary
will tell you it means Citizen Band; lo ok it

EFFLUVIUM: A genuine OF" word, and any good dictionary will
tell you it means Citizen Band; look it up and think about getting on
220 ...

"Bee, man, ju st bee! Li ke in summertime
with roses! Bu zz, buzz and lay it on yo u!
Don't you know what a bee is?"

CAS T. No fun here, just a dumb old
word. CHA RLIE. Na mes lead you up dead
ends: "Charlie who? Is he on frequency
now?" CHA RLiE. This guy has frie nds all
over to wn. CEASE. Perfect - the plu ral of
"C."

DOG. A zero . I thou ght Zero was Orphan
Ann ie' s best frie nd but my wife, who went
to college, says I' m thinki ng of Sandy.
Orp han Annie was t he li tt le creep with the
blunk out eyes, wasn't she? Anyway, you
wi ll notice they didn't use " cat " for "C."
Pre judice has no place in amateur rad io.
DEED. Neat. Sounds th e same at both ends
an d spels the same backwards. " Whaddya
mean, '0 ' like in 'D' OM?" "Deed I do,
deed I do !" Th at should do it.

EASY. Queasy , greasy, sleazy. Sneezy 
which one was he? Some lazy bones took the
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up and thin k abou t gett ing o n 220.
GEORGE. A TV rassler aro und the turn

of the century . Successfully resta ted the
male need to be lovely. GORGEOUS. Let 's
call this second one a congenita l error.
GOLF. To be chosen by t he ICAO means it's
a world-word. Every body plays golf, right?
Well, almost every body. Yuk. GEE. It's ri ght
because it means "right. " Right? If you just
keep sayi ng "gee" soo ner or later so me
clown will break in with "haw" and make
the meaning per fectly clear.

HA VE. Possessio n used to be nine points
of the law, but now sugar is fi fty cents a
pound (as this is writte n) and what you have
is not nea rly so important - un less you 've
got it all. HENR Y. It would have been a
good name, tha nks to Lauren ce Olivier, but
most people thin k of Henry the Eighth and
bad vibes for th e XYL's. There was a
fr ie ndly Hen ry in the funn y papers but he
went bald when he was about five . HOTEL.
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To be fair, a word that means someth ing to
everyo ne. The hotel with the best French
cooking in the world was Cuqu i de Carbaja l's
Safari in Zi huatanejo, Mex ico - exce pt it
was a motel. Al as for the good hotels of the
world - who reme mbers Henry (H) Busse
sinking into his trumpet in the Palace Rose
Roo m? H is just H, and what the "HE
double toothpicks."

Poor planning here. ELLEN. Mellifluous
name of Kay's mother and the last favor I
wil l ask. Notice that the " L" sound is
dominant.

MIKE. More th an meets the eye to th is
choice, which was switche d to MA R Y and
quickly back to MIKE . Fascinating possibili 
ties entertain the ruminative mind. My lists
indicate only that the ARR L dumped Mike

•

Otto the First was king of Germany around 970, and ordered his
name lettered in gold on the first VW; thereafter he was known as
Otto the Mobile ...

I TEM . Du llsvil le. Pardonable from a
bureaucrat months this side of a pension,
searching for a harmless word. Success and
failure. lOA . Remember Ida? She was the
one who sat in fron t of you in the nin th
grade and gave the teacher fits . INOlA . Not
bad. A word of intricate imagery - too bad
it doesn't have the sound of the letter. ISL E.
If you live on a sma ll island, as we do, and
the taxes are too high, you can call it an isle.
But it does carry through the sound of the
letter. Monosyllabically .

JIG. If you dance one with anybody but
your wife it's up. The implicat ions are
fr ivolo us and inappropriate. JOHN . I
wouldn 't tou ch th is with a forty meter pole.
j ULIETT. There are fi ve male names in the
ICAO list and this single entry from the
distaff side won't appease Gloria Steinem.
And why two T's? jA Y. It's the sound of
the le tter and it doesn't sound li ke anythi ng
else. To anyone outside of New York you
can usefully amplify this to " jaywalk" but in
Fun Ci ty the te rm is meaningless.

KING. Obsolete as of 1776. KING.
Monarchists do persevere, don't they? K ILO.
2.2 pounds - about five bucks in our money
for a foreign word when many of our own
are unemployed. KA Y. A gift of love - the
name of a gi rl I knew a hun dred years ago
and it 's still one of the nicest words I know.
Ah, youth.

L O VE. A lovely word but out of place
here for its fugitive charm will not endure
the abrasion of currency. Heigh ho, put it on
hold with regrets. LEWIS. Just another solid,
midd le-of-the-road male label. If they rea lly
wanted an " L" name why not Ll ewell yn ?
LIMA. The capital of Peru , whic h is in Ohio.
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in favor of Mary, and that the ICAO picked
up Mike who, his head turned by inter
national recognition, no longer speaks to
Mary. Was it really that simp le? Watch for
the exciting ou tcome in Jack Anderson's
col umn. MSG. Accent on the "M." No, it's
not "message" like on dah-dit-dah-dit dit
dah-dah. MONOSODI AT EGLUTIMOUS . It's
what Chinese restaurants use to make their
half-eooked vegetables taste better than any
body else's, and gives everything on the
menu a half-life of thirty minutes in the
stomach. Now you know why Chinese
restaurants are a short wal k apart. Very
clever.

NAN. Sounds li ke baby talk, depressingly
suggestive of nannies and nappies. Sober
thought prevailed eventually and a change
was made to NANCY. NOVEMBER . A fresh
start here which stumbled over the desk
cale ndar. Three lengthy syllables rooted in
th ree vowels, and the " n" sound is inferior
to that of June - a mu ch nicer month.
ENTER. The hard "t" effective ly terminates
the accented "n" sound and the hospitable
con notation is added value.

OBOE. Not a word of wide appeal. De
tailed information about this instrumelfi is
not ge nerally available to the public, and
may in fact be termed arcane . Only one
tenth of the world population play the oboe,
and th ey all live in Boston. OTTO. Another
cur ious choice. Otto the First was king of
Germany arou nd 970 and ordered his name
be lettered in gold on the first Volkswagen;
thereafter he was known as Otto the Mobile.
By the way, "VW" really stands for
" Vorwarts!" An Afrika Korps joke. OSCAR.
Afte r you write it you can sec an "0" is
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--SELECTS TRANSMITTER
POWER BETWEEN A BIG
30 + WATTS OR A COOL
1 WATT FOR LOCAL USE

L-_ SELECTS DIFFERENTIAL
BETWEEN RECEIVE AND
TRANSMIT FREQ. ~ 600KHz

AND SIMPLEX (supplied)
PLUS PROVISION FOR TH REE
ADDITIONAL SPREADS

LARGE, BRILLIANT LED
FREQUENCY READOUT
(6th digit lights for 5KHz)

rr: ILLUMINATED METER. SIGNAL
STRENGTH ON RECEIVE; RELAT IVE
OUTPUT ON TRANSMIT

_~kf.'1 DIVISION

3050 Hempland Rd. • lancaster. Pa. 17601
Tel: 17171 299-3671 • Telex 84-8438

1 Division of International Signal & Control Corp.

WANT MORE INFO?
WRITE (0 QSL will do) OR

PHONE TODAY !

2 METER FM TRANSCEIVER

THE ALL NEW {kit" FM-DX

THRESHOLD AT .15uv TO
TIGHT SQUELCH AT 30uv

1MHz 100KHz 10KHz %KHz
STEPS STEPS STEPS STEPS

INSTANTLY DIAL UP ANY
RECEIVE FREQUENCY FROM
143.5 to 148.5MHz IN 5KHz STEPS!

1- ADJUST VOLUME UP
TO A LOUD 1.5 WATTS



TARE. A weighte d choice . It o nly tells
you how heavy a container is an d cannot be
converted into 'IS" units. Doesn't even
sou nd li ke the letter. THOMAS. Okay,
Thomas, go loo k for Frank, George, Henry,
John and the rest of the gang. TANGO.
Another mad entry from the foxtrot people.
Besides, I saw t he movie and this is n' t th at
kind of magazine. TEA. Phonetically a
sound substitute for the ones just bagged..
Never mind, the end is near.

SA I L. Has as much of t he sound o f t he
letter as "ceramic" or "cent" but I like
another one better. SUSAN. Never knew a
girl named Susan so I won't make another
exception here. SIERRA. A painfu l remi nd
er of the W6's I hear working all the DX
they filter out with sierras and soak up with
smog. Do they really tune the mountains?
On the worst days I can st ill hear those guys
ta lking to t he Middle East, and I don't mean
Pennsy lvania. SOB. Often this will win
compassion and a little extra patience. Spel
li ng it in the o ld fashioned way, s .O.B., no
phonetics, will get spec ial at te ntio n. Your
contact wi ll instantly try a lit tle harder.
When conditions improve , perhaps as a result
of his renewed effo rts, you can exp lain t hat
the lette rs sta nd for Son of Beowulf, the
Superman series on the British telly. Don't
forget to explain .

involved. Big deal. U Auscar" sounds almost
the same. (That's a VW fast goi ng back
wards, accord ing to my German humorist.)
OKA Y. If you disqualify profanity, this is
probably the word that gets the prize for
international success. A natural.

PUP. Unless you arc addressing a small
dog this is not a word, it's just a funny noise.
Lots of English words have two "p's" in t he
middle , and if you have to repeat "pup pup"
in an effort to get the word across the reply
will likely include laughter and/or com
plai nts about your VOX. PETER. Given
conditions bad enough to requi re phonetic
spelling of words your contact may reason
ably infer you're talking to Peter. Names are
to be avoided -' except for Kay and Ellen
whic h wi ll excite interest an d close atte n
tion. PAPA. Fair's fair ; there was no mama
so there will be no papa . PIE. Which stands
for "pi" without which there wou ld be no
radio. Granted it doesn't sound the letter
like the word we can't use, but what other
one can be spelled with numbers?

QUACK. I didn't believe th is. More about
it in a mo ment. QUEEN. The Bicentenn ial is
coming up next year and if we cool this
royalty thing in the name of the Repub lic
we may be able to extend the ban later to
Festiva l Pri ncesses . QUEBEC. This would be
nice if they pronounced it "kewbeck" but
there's another problem; the Separatists may
achieve part itio n and cha nge it to No uvelle UNIT. The Puprotquack people had to be

Do they really tune the mou ntains? On the worst days I can still hear
those guys talking to the Middle

•vania . . .
Paris. QUEUE. The pure sound of the le tter,
and the suggestion of sequence is fitting.
When conditions get rough what do t he
British do? No, they don't make ano ther pot
of tea, they queue up and behave with
civility. You don't have to spell it , you
know.

ROT. Another gem fro m the Handbook
list , and a th ird wil l be along later, but now
let's go back to the preceding one. " I said
I'm running low power here, OM. Quack,
Rot, Pup ! Quack, Rot, Pup !" ROBERT.
Once again, no names, please. ROMEO. Not
even the cute ones. ARE. It seems that word
is the name of the game, so this is the sound
of the letter and it 's a word, but not rot.
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East, and I don't mean Pennsyl-

right once out of twe nty six tries. UNION.
Here we have "unit" and "onion" combined
just to ma ke a differe nt word. A cheap tric k.
UNIFORM. Too long and sounds like " uni
corn" which is a protected species. UNIT.

VICE. Gamy implications, otherwise
ludicrous. "Ready for your message, o ld
budd y . Q RV . Q uack, Rot, Vice !"
VICTOR. Another name, and offe nsively
presumptive. VICTOR. Or, everybody loves
a win ner? VEE. Satisfies both the shor tness
rule and the ba n o n unnecessary length.
Helpfully apt for this community of ante n
na-oriented sou ls. Clarification option for
extraordinary circumstances is the addition
of "inverted" or "beam" - but not both.
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Write tod.y for complete deteus

$119.50Sh. wI. 4 Ibs.

A highly reliable twelve digit decoder with input
protecti on, and PLL ci rcuit ry f or extre m ely
stable operation. Heavy duty output re lays,
small size. plug -In circuit board. All these mao
jor featu re s at an UNBEATABLE price.

Sh. wt. 1 lb.
$114.50
$129.50

TOUCH·TONE DECODER

Data Signal, Inc.

TID·12K Kit
TID·12 Touch·Tone Decoder

DATA
SIGNAL
the latest in station accessories

SPACE-MATIC 21·B

CRICKET 1 ELECTRONIC KEVER
A popularly-priced Ie keyer with more features
for you r do llar. Cricket I is small in size and
designed for the beginner as well as the most
adva nced operator. It provi des fat igu e-f ree send·
ing. Ea sy to co py at all speeds. Turn on its
side and use as a stra igh t key fo r manual key
ing. AC/ DC.

Shipping Weight 3 Ibs. $49.95

Successor to Data Engineer ing, Inc.

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

The Switchable Keyer. It's up to eight·keyers
in-one. Use the switches to make this your very
own personal ke ye r, both today and tomorrow.
Add such features as dot dash memory or ad
just spacing with the turn of a sw itch. c om
pl etely perfect.

WA TCH. Many Anglo-Saxon words fai l to
trip li ghtly across the auditory nerves. Squat,
mash, drag. The hairy ances tor who first
picked up a bone to use as a weapon
probab ly growle d, "Watch me fix this
clock! " A rude-sounding word and one often
used as a signal by applause-s tarved children
poised proudly on the brink of disaster.
"Watch, dad dy, watch me slide down the
bannister and land on the table!" And watch

ZEBRA : Breakfast of
Champions on the Serengeti
Plains ...

the bowl of gravy land in daddy's lap.
Research soon proved the word couId be
replaced by WILLIAM. Then more intense
research, about which we may speculate,
resulted in the selection of WHISKEY.
Unfortunately, unless my infor mation is
incorrect, "dry" cou nties persist in so me of
our states and of course th is word would be
meaningless there. No matter, "double-you"
is perfectly adequate, just the sound of the
letter, W.

X-RA Y. For once all three agree. X-RA Y
and X-RA Y. But it's a perfect opportunity
to make points, so let's use XYL.

YOKE. Who can affor d to feed oxe n?
That leaves the ep icenter of an egg, or a
humorous anecdote from Oslo. YOUNG. ·
Years ago this would have appealed to me.
YANKEE. Let's not open up old wounds.
Since we've already used "XYL" and
thereby disarmed the domestic mili t ia, how
about "YL?" Something to think about.

ZED. Licensed on ly in the United Ki ng
dom and the Dominions. Z EBRA . A horse
of two other colors, and on the Serengeti
Plains the Breakfast of Champions. Depres
sing co nnotatio ns, unless you're on the side
of the lions. ZULU. The fl ower of the Bantu
nation. Chaka, meet Geronimo. Sick transit
gloria mundi. ZEKE. A succinct word for
the end of the alphabet. "Zeke! Li ke old
Ze ke makes it and young Zeke wheels it
down from th e mountains on weekends!
Zeke! The ballerina of the Japanese Air
Force, the Zero with the long, round- t ip
wings! No, the Ham p had the short wings.
Ze ke, like yo ur sis ter's name. Okay, same to
you, fe lla."

. .. W71DF
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BRAND NEW
SLs

etwo ~tY'Q~
eQSO info ba~k
e two ~o/o,.s

eLOw PRIers

. g oou

Style X - Black t

vee, bl ue ,,:a~' .:'~ti~.':. =--------~~-=:;;;l
While th e cost of eoery t h i n g con- ..
tinues foskyrocket. 73 has 8 '1'11. /.
hep t til e p rice of th ese beautifu l
QSLs a t a bsolute Toe fl bo ttom,
IVllen we starte d se lling our top
"ua li ty QSLs two years oeo at a
PENNY-A -PIECE it uras a KTT'at
deal (pos tpaid no less l }, Wh en we
h eld that price fi rm fa...;;t year
oRains t all obs tacles, it became a
fan tas t ic opportunit y. N ow, th is
year we 're ST IL I. HO /.DI NG
DOWN T HE PRIC ES and it's the
nex t bes t th in g to naving your
very own oil well! A nd w it h tw o
bran d ne w d es igns t o o !

ORDER - AND PAY

250 .. . . $6 12. 5d ea l
500 .. . .. $10 12d eal
1000 . . $15 I1. 5 ' ea l
2000. . . . $ 2 0 (1. eal

re d hghl Om
_ Black t y p e .

StYle "'i
-----------, These aS Ls are printed on Fine Quality Glossy Card Stock and are

as good or better t ha n cards sold elsewhere for several times the
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etc., were all done with remar kable ac
curacy . Then Galileo loo ked through h is
telescope and realized that the sun is the
center of our solar system, and we are
revolving around it ! A whole new system
had to be devised, and of course, it was.

So it is wi th the electromagne tic wave. I
will a ttempt to show you why.

If you were to hold a pebb le above a still
po nd and le t the small stone d rop , a series of,
small concentric waves wou ld spread o ut
from the point of impact in all directions; as
the wave distance from the point of impact
increases, the size of the wave decreases. The
energy of the fall ing stone has been trans
forme d into a wave upon the wa ter.

The imp ortant th ing here is that the
transformation of energy from the fall ing
stone to the wave required a med ium fo r this
to happen. The med ium in this case is the
water, for without t he water, there would be
no wave of energy to move upon.

Another example is the ene rgy of my
vibra ti ng vocal cords pushing against th e air,
setting up an air wave that would vibra te
yo ur ear drum, allowing you to hear my
vo ice. Take away th e med ium (air) and I
would be vo iceless, fo r the re would be no
means of transporting the ene rgy from my
throat to your ear.

Back in th e days when t he electro
magnetic wave theory came into its own, a
small problem arose. If light (an e le ctro
magnetic wave, in theory) were to reach the
earth from the su n sitt ing in ou ter space,

ystery a

Antenna

Ro

e

T h is is a su bject th at has been discu ssed ,
a rgued and has stimula ted more

interest th an any other phase of ham radio.
The current theory of rad iati on depends

on the electromagnetic wave t heory. Briefly,
it sta tes th at when an alternating current of
a specific frequency is placed on an antenna
of a predetermined length, calcu la ted by the
formulas very famil iar to all amateurs, an
electrostatic fi eld and a magne tic fie ld are
formed , o ne being geometricall y at right
angles to the o the r. Both of t hese fie lds are
F0 '1'ponents of th e thing we call the electro
magnetic wave, or more commonly , the
radio wave.

These radio waves display certain charac
teristic s, such as the speed at which th ey
travel being equal to the speed of light;
critical angles - the angle at whic h they
approach; the direction - horizon tal o r ve rt
ical - in which th ey peel off th e antenna.

All of these things have been stud ied,
tested, tr ied and proven to some degree.
Predictions can be made and resul ts th at
have been achieved by t his popular concept
of wave formation have been fo r th e most
part qu ite sat isfac tory .

The only thing is, I don 't believe a word
of it! Many years ago, th e Ea rth was
considered to be the cente r of the solar
system, or even furthe r, the center of the
un iverse. It certai nly appeared to be, for it
was o bvious that all th ings in the heavens
revolved about it. Mathematical fo rmulae,
pred ict ions of ecl ipses, tides, moon quarters,
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how would it get here? If space were a
vacuum, there would be no medium and
hence no sun light. Obv iously, there must be
a medium present. Classical physics was so
sure of this that the invisibl e medium was
called the "e ther" . The ex planat ion of why
we can't see it or detect it was that we were
like fis h immersed in wate r: it's all around
us, thus not readily apparent.

It bothered some people that the ether
was there but was yet to be de tected and
confi rmed. Two scientis ts decided to do
so mething about this situation.
The Famous Michelson-Morely Experiment

Michelson conceived the br illiant idea of
spli tti ng a single ray of light into two par ts
and by means of opt ical instruments would
cause o ne porti on of t he ray to hit an op tical
screen; the other hal f would be defl ected by
a series of mirro rs. The spin of the ea rth
would cause an ether current (like wind on
your face as you run forward).

The apparatus was set so that o ne half of
the ray went downstream in the et her; the
othe r half deflected upstream and then
downstrea m. The two portions o f the wave
were now joined to form one again. Si nce
one frac tion had to travel fu rthe r than the
other, and to buck upstream ether fl ow, it
seemed logical that o ne frac tion of th e ray
wou ld be out of phase wit h the othe r. This
would mean heterodyning or beating of the
waves to form new waves. The logic o f thi s
thought was sound and the ex peri ment was
carr ied o ut carefully.

Unfortunately for Mic helson, when the
rays were rej oined , they were in phase. This
was a very distu rbin g result. Fortunately,
Mic helson was an honest man and reported
his results as he found th em. He did not
believe that there was no ether, but th at his
instruments were too crude to detect the
difference in ph ase.

Undaunted, he tr ied agai n. This ti me he
improved the optics and had Morel y move
farther away to get more distance between
source and screen. This he hoped would
show the rays to be o ut of phase.

To his dismay, alo ng with that of th e rest
of the scientific world, the rays came back in
phase . Over an d over again, the experi ment
was carried out. Each ti me the optical
instruments were perfected, but alas, the
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results were the same. To his dying day,
Michel son believed in the presence of the
ether, but simp ly could no t prove its exis
tence.

The experime nt had a very distu rbing
effect in the scie ntif ic worl d . To some, it
was almost easier to believe that the earth
stood still ra ther than scrap the wave-ether
theory .

A few years later, a scie ntif ic " bom b"
was dropped, followed by a whole salvo of
" bo mbs" by two giants in the world of
physics.

Among th ose who scratched thei r head s
over the experiment mentioned was Max
Plan ck who took the bold view t hat light
was not a wave, but a " packet of energy" 
a quantum. The qua ntum of energy that
referred to li ght became known as a
"photon" .

Now, this was a very different situa tio n.
If light from the su n came to the earth
through empty space as a particle, no
medium is necessary as in the case of a wave;
a new ste p in the understanding of the
mechan ics of the universe evo lved .

The other giant in the scientific world
was Albe rt Einstei n. He grasped a hitherto
unknown phenomenon fro m the Michel son
-Morely ex perimen t The fac t that the two
light beams arr ived at the same spot at the
same time, even though one of the m had to
travel twice as far, brou ght forth the remark
able conclusion th at the speed of light is
constant, and if that is so, the n distances
must shrin k and t ime must cha nge to accom
modate light!

This is not an easy thing to swallow and
in the beginning I am sure there were very
few people who could digest the conce pt.
More likely the man was stark rav ing mad.
Imagine rulers shrinki ng and clocks slowing
down as they move fast enough to approach
the speed of li ght! If you were never
exposed to Einstein's theories before, you
are probably having a difficult t ime trying to
follow these weird statements. One might
ask, " Do you reall y mean th at my watch
would sl ow down and that my twelve inch
rule r would shrink if I were on a rocket ship
that went fast enough to approach t he speed
of light?" That is exac tly what I mean!

Other predictions were made. If light
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were a part ic le, then it would be affected by
gravitatio n. Einstein predic ted that a li ght
ray would bend if it passed near a large
enough mass. He then proposed that the
heavens be photographed before an eclipse
and the locations of various stars be charted.
Then the heavens would be photographed
during a solar eclipse, when day is turned to
nigh t. The stars nearest the sun should
appear to shift because the rays would be
bent as they passed near the sum.

On May 29, 1919, men of science from
vario us countries of the wo rld, even those
cou ntr ies that were at war with each o the r,
gathered in the equatorial regions in Africa
to confirm Ei nstein's predictions. The stars
in the photograph ta ke n duri ng th e ecli pse
did shift, to the amo unt of Einstein 's calcu
lations.

Still more was to come. One step led to
another until the realization tha t energy and
mass are one and the same, that is to say
that mass is coalesced energy and that o ne
can transform mass into e nergy and energy
into mass. The most famous equation in
history was brought fort h by Ei nste in:

E = MC2

C = Speed of light.
The dramat ic proof of the validity of th is

equatio n was give n on a dark night on Ju ly
14, 1945, in the Los Alamos desert in New
Mex ico. The United Sta tes exploded the first
atomic bomb.

The world step ped in to the Atomic Age.
What does all this history of qu antum

mechanics have to do with a radiating
ante nna? To answer this, we have to walk a
few steps further along the path of discovery
of Einstein and Planck.

Max Planck fou nd a relationship between
energy content and wave le ngth (A) of a
quantum that is lin ked with the second
fundamental co nstant of the universe (now
known as Planck's co nstant). He for med t he
basic equation of the quantum theory:

E =hV whe re V =frequency, h = Planck's
constant, and E = energy .

With this equation before him, Ei nste in
made another prediction, th at of the photo
electric effect. Certain metals contain outer
electrons in their atoms, which are loosely
attached to their nuclei due to the relatively
great distances they are fro m their nucl ei.
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Einstein reasoned that if an electron were
struck by a photon of li ght, it would be
possi ble to knock it out of its orb it,
prov ided the photo n had enough ene rgy to
overcome the attractive forces binding the
electron to the nucleus. Once the electron
was ejected from the atom, the me tal ato m
no w became charged positively.

As you can see fro m the equat ion, the
higher the frequency, the greater the energy
content of the photon . Therefore, he pre
dicted th at it is not the amount of light
striking the meta l that causes the photo
electric e ffect, bu t th e frequency of th e ray
involved.

If the frequency of a ray of light is
increased to the point that the photo-electric
effec t occurs, it is this freq uency or any
higher frequency th at will produce th is
resu lt, even though the amount of light is
cut down to a feeble quant ity .

To illustrate why it takes a certain
amount of energy to knock out t he e lectron,
even thou gh all light hits the meta l at the
same speed, let us imagine that you are
sitting on a small dock, dangl ing your feet in
the water. If a small canoe came toward the
dock at 5 mph, you cou ld stick out your
foot and easily stop the canoe ; however, if a
100,000 ton ocean line r came glid ing up to
the dock at 5 mp h, you ha d better get your
leg out of the way or it would be crushed,
and for that mat ter, the dock wou ld be
smashed and a hole du g o ut before the big
ship ca me to a hal t.

This effect of energy co ntent of the
quantum can be related direct ly with radia
tion of an ante nna and the reflection off the
ionosphere.

The QST Handbook describes th e critical
angle of radiation by stating that, as the
frequency of an electromagnetic wave is
increased, there is less bendi ng back from
the ionosphere ; as the wavelength is
dec reased, the ben din g is less and less, the
skip dis ta nce increases u ntil finally the angle
is too great for any bending or reflecting
from the ionosphere. The wave then strikes
the ionosphere at an angle that allows it to
pass th rou gh and not be reflected .

The quantu m theory explains this from
another point of view. If the particle of
energy does not have a high energy level, it
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strikes the lower portion of the ionosphere
and bounces off like a ball agai nst a wall.
The higher the freq uency , the grea te r the
energy co nte nt of the particle, hence it goes
deeper into the ionosphere layer before it is
reflected. The lower frequency particle may
bou nce off the ionosphere at 60 mil es up,
whereas the higher energy particle may
bounce off the 150 mil e level. (As the
part icle passes through the ionosp here,
constant impacts with electrons drain
enough energy u ntil eventually the particle
smacks into an electro n of equal energy level
and then rebounds back to earth.)

By increasing the frequency (and energy)
the radio beam finally reaches a point where
the energy level is too high for the ionos
phere to stop or reflect parti cles, and it
passes on through into oute r space . It is for
this reason that the higher freq ue ncies are
normally useful only for distances tangent to
the earth's surface.

A word or two about the ion osph ere
mi ght be useful here. In the oute r reaches of
the earth's atmosphere, the rarefie d ai r is
subjected to radiation from the sun . The
ultra violet or higher energy photons strike
the ai r molecules and cause the ejection of
electro ns from the o uter shells. The lo ss of
an electro n io nizes (or charges) the gases
posi tively and causes free e lectro ns to float
around up there. These free electrons even
tually find the ir way back to a positive ion
and resto re a neut ral sta te to the gas.

However, as long as the radiation con
tinues, the sea of elec trons remain, si nce new
electrons are continually being knocked out
of their orbi ts. Any increase in solar activ ity
such as solar storms (su n spo ts) causes the
sea of e lectrons to deepen.

In qu iet times, the sea depth shri nks and
at night, the ionosphere normally is less
th ick t han in daytime .
How is a Photon o r Quantum Formed?

To best understand th is, we must picture
an a to m (of any substance) to be a miniatu re
solar system, the nucleus acting as the sun
with the orbiting electrons as its planets.
These electrons orbit the nucl eus in definite
levels or orbits . Each level has a maximum
number of electrons that it can hold. For
example, the first orbit will hold two elec
trons. Any more electrons have to go in to
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the next orbit up, tha t can hold up to a total
of eight elect rons. The next orb it has a
definite li mit of e lectrons it can hold , and so
on .

It is in the nature of things th at ato ms
tend to be in a state of balance , o r neu tral.
That is, eac h atom tries to be electrically
neutral , with t he number of electro ns in
orbit equal to the number of pro tons in the
nucleus. Each elec tro n furth ermore tends to
stay in an orbit at its normal distance from
the nucleus. Any move me nt out o f this orbit
crea tes a n unstable situatio n. If e nergy, o ne
form or ano ther, is applied to an a to m and
forces an electron to move out of its normal
shell o r orb it level, it (the e nergy) is con
verted to a photon by the fo ll ow ing mean s:
the displaced elec tro n tends to resume it s
normal orbital level. In bounci ng back to its
regular orbi t, it has to give up the energy
tha t forced it out of th e o rbit. The energy
thus liberated is a q uantu m or ph oton. In
the case of li ght frequenc ies or higher
(X-ray, etc .) the e lectrons closest to the
nu cleu s e mi t the photons. T he ou ter elec
trons do not requ ire as mu ch e nergy to be
knocked out of orbit and I suspect the se
may be responsible fo r the lo wer frequ ency
radiatio ns such as radio freque ncies.

From this point o n, the waters muddy a
bit. Some of the follo wi ng state ments
represe nt t he latest scie nt ific thought a nd
some pure conjecture on my part. However,
let us plunge a lit tle deeper into the wo nders
of the Universe .

The wave theory of light is no t an easy
theory to bury, for some of the characte r
is tics of li ght can be explained by par ticles,
but others seemed to be answera ble only by
a picture of wave mechanics. The phenome
non of diffraction gave the wave theory its
greates t support.

If a beam of li ght were passed t hrough a
small hole in a plate and allowed to project
on a white screen, it wou ld show up as a
white spot. If the hole is reduced in size to a
min ute opening, the spot o n the screen has a
differe nt appearance. It no longer looks li ke
a brigh t spo t, but rather li ke a convent io nal
target, with progressive co nce ntric dark
rings, going away from the center. Placing
two sma ll holes very close to eac h other has
the effect of heterodyn ing the two sets of
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waves so t hat alte rnat ing dark and bright
lines now show o n the scree n. Thi s ca n be
easily shown with waves of water meeting
wit h each other causing alte rnative cancel
lation and addition of th e join ing waves.

To further complicate matte rs, the
famous French physicist, Louis de Broglie,
in 1925 threw a body blo w to the quantum
theory by sta ting that electro ns (whic h arc
partic le s) were not hard spheres as previous
ly thou ght, but al so showed wave character
ist ics. Put to the diffraction test , 10 and
behold , they too showed co ncentric ri ngs!

Extension of this thought led to the
amaz ing discovery t hat who le ato ms a nd
even small molecules showe d wave characte r
is tics! Is a ny thing so li d?

The interference pattern s (he terody ning
lines) of the diffracti on of light are now
looked upon in a different manner. It is now
thought that the pho ton does not trave l in a
straight line, but move s in a wiggling or
spiral motion. That is to say, if a
photon were a bullet fired fro m a smoo th
bore gun into a pipe or lo ng tube, it wou ld
travel straight down the center of the tube.
However, if the gun bore were rifled, the
bullet would travel off in a spirali ng motion
limited by the d iameter of the pipe.

I suspect the higher the freque ncy , the,
narrower the pip e is, so that the spi ral
motion is "tighter".

Exactly where the photo n is in relation to
the ce nter of the imaginary tube at a ny give n
moment is a matter of probabil ity .

Evidently, the photons that foll ow each
other throu gh the small aperture disp lay
themselves on t he scree n in a wave-like
pattern.

" We might say t hen, that photons are t he
components of a li ght beam, whereas, the
wave is a descript ion of it. " (Scientific
American, September 1968)

What makes some ante nnas good radiators
and others med ioc re or poor?

The " magic" fo rm ula for calcu lat ing
antenna le ngth as found in the QST hand
book works very well, but does not give us
insight as to why an ante nna radiates.

Any conductor will radiate, but how well
it radiates depends on several factors .

First, it is a matter of matchi ng impe
dances from transmitter to radiator to allow
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a maximum transfer of energy from one to
the other. Unless the capaci t ive and induc
tive reactances are properl y balanced, this
cannot occur.

An interesting inci dent occurred one eve n
ing last year to prove t his point. Myse lf a nd
a few other fellows were in QSO wit h
VE3DMU in Ottawa, about 190 miles fro m
Toronto . Band co nditio ns that ni ght were
very good, and the further contacts were
bouncing the S meter needle to 5 x 20/9.

We decided to try a few experi ments with
each other to see what wou ld happen . In o ne
ex periment we reduced the audio modula
tion lo wer and lower, until it barely showed
on the osc illoscope. The Ottawa station
cou ld still copy t he signal, but reported a
drop in audio. Th e same resul t occurred the
other way - then VE3 DMU in Ottawa did
something else. He restored the audio to
100% modulation and reduced the rf to a
bare minim um on his scope . Several of us
tried the same thing and the results were t he
same - we were able to copy eac h other
remarkably well o n such low power.

Then the Ottawa station tried so mething
that has had us talking ever since .

He disconnected his ante nna and lo aded
into a light bulb as a dumm y load. Restoring
the output to full power, he then modulated
the signa l. With each modulat ion the inte n
sity of the light increased and decreased in
brilliance .

He then asked in a joking manner, " Do
you copy me now, Doc?" "Yes, I do,
Gordy" was my response, and the S-meter
showed 5x7! Everyon e e lse in Toronto heard
him too, and we held qu ite a QSO that ni ght
on a li ght bulb!

I wi ll refer to this incident in a few
moments, but let us carry o n as to what e lse
a conductor must have in order to radiate
eff ic ie ntly .

It must have "surface area" that is
"skin" surface of condu ctor exposed for
rad iation. If you remember the method of
quantum or photon production, a nd apply it
to a conducto r, it is only the outermost
layer of ato ms tha t do the ac tua l radi ating.

In t he case of the li ght bu lb ex peri ment it
is interes ting to note that t he light bu lb gave
a fair ly good impedance match to the
transmitter, allo wing a transfer of energy to
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the fil ament of the light bulb. It is obvious
that the f ilament of the bulb is not 132 fee t
long, so th at the surface area of the conduc
tor is not as large as the conventional
ante nna. Hence the amount of rf leaving the
bulb is not as great.

Nevertheless, there was so me, enough to
transmit almost 200 mil es. If the rf from t he
fil ament is limi ted, what happens to the rest
of the energy poured into the filament?

The energy backed up in the filament has
placed enough fo rce on the deeper elec tro ns
(cl osed o rbits) in the a to ms of the co nductor
to form higher energy photo ns. The filame nt
of a ligh t bu lb does have a resistance to ac so
that it will glow (radiate light), but the
impedance is a good match fo r t he transm it
ter.

The qua ntu ms o r photons thus fo rmed a rc
larger (higher energy content) so that a host
of new and various energy photons are
formed. Now we have rf, light and all
freque ncies in be tween bein g for med. If t he
fi lament had more surface area, more rf a nd
less of the higher energy p ho tons would be
radiated.

This brings to mind a few new ideas in
antenna desi gn that I wo uld li ke to try so me
day.

On the receiver end, the photons (rf)
striking the antenna set up a displacement
of electrons in the surface atoms, causing an
electrical pote ntia l to be set up in the
conduc tor.

The longer the ante nna, the greater the
"capture" area; the more quanta striking the
antenna, the greater the voltage. It is as
simple as t hat.

No doubt many will not agree wit h thi s
li ne of thin kin g, and I am sure that th ey
have stro ng reasons and evidence against it.
However, I believe this to be basically
correct.

Bi bliography:

A Star Called The Sun - G. Gamow
The Universe and Dr. Einstein - Lincoln
Barnett
One Two Three. .. Infin ity - G. Gamow
Scientific American, September 1968
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(with 18 lines of new test equipment), and the Southwest's leading repair and
calibratio n facility.

5Good Reasons Why YOU Should
Buy Your Ham Equipment From TEeD

I. Wats Communication: You can shop by either mail or by telephone, toll free.
You merely dial 800-5274642 and ask for Teco. Your questions will be
promptly answered.

2. Trade-ins: We will allow top dollar for your excess test equipment in trade for
new ham equipment. Typical trade-in allowances: HP 200 CD ($100.00). HP
6080 ($600.00). HP 410B ($90.00). Bird 611 ($100.00) . We will also take
Ham and CB equipment and calculator trade-ins.

3. Financing: You can finance your purchase through BankAmericard, Master
Charge or American Express, with up to 24 months to pay.

Complete facilities for both domestic and exportShipping Facilities:
shipments.

5. Service: Teco is service oriented. Complete service faciliti es in-house. A
complete comprehensive technical manual library is available to assist you
with equipment problems.

4.

TEe0 a subsidiary of Tucker Electronics CO.

SURPLUS TEST EQUIPMENT FOR BARGAIN HUNTERS
P.O. BOX 1050 1717 S . Jupiter Rd . GARLAND. TX. 75040

214-348·1560
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ICOM
At leOM the benchmark is quality.

ALL ICOM RADIOS HAVE ....

• 5 Helical Resonators

• O.4UV Sensitivity

• High and Low I.F. Filters

• Extremely Low Spurious TX

INOUE'S NEW

PLL SYNTHESIZED

IC-230

• 67 + Channels (Direct or ±600 KHz)

• 30 KHz Steps (Optional 15 KHz)

• 146-148 MHz PLL Synthesized

• Modular Construction

• Transmit and Receive Trimmers

• ESP

• 5KHz Freq. Deviation

• "S" Meter

• Socket For Tones or Dial

• Digital Readout (No Tuning)

• P.L.L. lock Indicator

• $489.00

• 5 Channels Included

• 22 Channels Total

• No Relays

• large Speaker
• Carrier Operated Light

$249.00
IC-22

IC-21 A

• 24 Channels

• Discriminator Meter

• Wide Range - 144 - 148 MHz + MARS

• SWR Bridge

• AC Supply Built In

• DC Supply
• Mvdular Construction

• $449.00

TEeo

MARCH 1975

a subsi diary of Tucker Elect ronics Co.

P.O. BOX 1CiSO 1717 S. Jupiter Rd . GARLAND. TX. 75040
214-348-1560
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The TRITON is a One-of-a-Kind HF transceiver , totally solid state including
the final amplifier. The new generation that does more things better than
ever before .
One, you can change bands instantly. Just turn the bank switch - and go!
Two, there is less internal heat to prematurely age components and no high
vol tage to break down insu lation or cause accidental shock.
Three, it has ample reserve power to run at full rating even for AITY or
SSTV without limit. Great for contests or emergency service.
Four, it is light and compact with a detachable AC power supply to work di
rectly from 12 VDC - For mobile operation without tedious installation.
Five, the TRITON is a delight to operate. SSB is clean, crisp and articulate.
Amplified ALG puts all available speech power into the antenna without
splatter. GW is wave-shaped to cut through QRM and pile ups . Instant
break-in (not " semi" which really isn't break-in) lets you monitor the tre
quency while transmitting .
And six, a lot more goodies such as excellent dial illumination, plug-in cir
cuit boards, offset tuning , built-in SWR bridge, speaker, crystal calibrator,
boards, offset tuning, built-in SWR bridge, speaker, crystal calibrator, snap
up ann-parratlelax front feet. light indicators for offset and ALG, direct fre
quency readout, WWV, entire 10 meter band coverage - and a lot more.
The TRITON brings together all that is new and exciting in Solid State for
your greater enjoyment of Amateur Radio.

TRITON I - 100 Watt Input '57900 TRITON II - 200 Watt Input '669""
MODEL 251 - Power Supply '7900 MODEL 252 - Power Supply '1 1900

•.....-
~·V

~.. ' '

Argona ut Model 405 Linear

Power Supply for 505 only, Model 210 '24u

Power Supply for 505 and 405, Model 251 .. '6900

The sustained demand and the enthusiastic comments from happy Argonaut owners are music to
our ears . We designed this portable pair to be fun, and your response tells us that it's just what
you've been looking for. The Argonaut and it's companion, the 405 Linear, are here to stay 
thanks to you.

Argonaut. Model 505 '31900

Linear, 100 Watt, Model 405 '14900

P.O. BOX 1050 1717 S. Jupiter Rd . GARLAND. TX. 75040
214-348-1560

TEeD a subsidiary of Tucker ElectroniCS Go.
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K. Kh uen-Kryk VK6IZ
Unit 32, Harbour Heigh ts
East and George Streets
East Freemantle, 6158

The Double Inverted Vee

If one is good, two is better

A beam costs about $200 and a quad
over $1 00. Then the re is the problem

of what to hold it in the a ir with. A tower is
the most popu lar device, ranging in price
fro m perhap s $50 fo r a used tower up to

depend ing o n how it is construc ted. The
ante nna wil l give a much lowe r angle of
radiat ion and thu s a better signa l to OX
areas not normall y workable with simple
ante nnas such as a dipole .

"

r,;,-<'--------------~<;;l __ PERSPEX OR
BAKEL. ITE

_.;_~'PANEL MOUNTING COfIl NEC TORS

CORD OR WIRE

"AT~ACH TO
TOWER,POL.E

OR TRE E

Fig. 1.

BAN D ' 0 ' 0 "
HALF EL.E"" EN T 3 3 ' 3 " 17'6 " ' I'B"

• PHASI NG LINE
22' 3 " II ' e- 7 ' 6 "50n COA X

"5 2n COAX

PHASING L. INE IS 2/3 OF
1/4 WAVE LENGTH

(SEE TAB LE )

l
' OP
VI EW

,-- - 1/2 .l.- - -
I

CORO,ROPE ,WIRE OR 3;" x 2 ," TIMBER OR ALU"" TUBE

many hundreds of dollars, depending on the
type desired. The more ex pensive types
might be cra nk-up, non-guyed (with til t over
ac tion). Of course a heavy duty rotator such
as a Ham M costs around $130 plus cable,
fre ight, etc", and the cost never seems to
end.

This ante nna, which may also be built for
other ba nds if desired , is known as a double
inverted vee, gives go od directivity and
po wer gain in the direction chosen, but also
allows signals to be heard and worked from
the sides and back . Construction is relatively
simple and cost can be held to a minimum

Rep rinted from Amateur Radio, Jour nal of the
Wireless Inst itute o f A ustralia , June , 19 74 .

Fig. 2.

When finished the antenna looks like the
outli ne of a tent, Fig. 1. The lower this
antenna is placed to the ground the shorter
the elements become due to ground effects.
This ca n be de te rmined by ex peri ment with
an SW R meter and cut and try, the easiest
method being to a llow a foot o r two of the
ele ment to han g down beyond the end
insulator, where it may easily be trimmed.
Th is saves unfastening insulators each time.
Fig. 2 shows how the connections may be
made at the feed poin t. Alterna tively the
ele ments and co-ax may be solde red togethe r
at the ap propriate points using egg insu lators
or similar supports. Theoretically a 1.1 balun
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GLADE VALLEY
SCHOOL RADIO
SESSION - 16th Year
Jutv 26 - August 8, 1975

Courses Taught:
General Theory a nd Code, Advanced Theory
and Code, Amateur Extra Theory and Code

UPGRADE YDUR HAM TICKET
BE READY FDR ANY FCC RESTRUCTURING

Tht· Glade Valle y Radio Sc hool is t he only pta ce in
the cou n t ry w h e re you can gel t w o soli d we..k s of
concentrated radio t h e orv a nd c ode - all taught b y
in st ructors with Ex tra Class licenses and y ear s of
experience in teachi ng.

Y ou m eet fine people ?f a ll a ges and ba~k gro u nds.
All wi t h a si ncere In t e re s t In h a m radio . During the 15
yean of this schoo l's o pera t io n. o ver 900 have a tte n d ed.
a n d many lo n g lastin & fri endships have developed .

Instru ction is give n a t the General, Advanc ed and
Extra Class le ve ls, wi t h sm a ll gro ups for p ersonal
attention.

Excejfe nt roo- ms a n d m ea ls are provided, and t h e
sc be d uje is p lanned for a hea nhv mixture .of learrnng
and re creation . all in the b eau utul m ountains o f cool
Nor t h Carolina. Yacili tie s are a va ilable for si n gh' people
a s w('11 a s for married coup les.

Have a Vacation w; th a Purpose.

r - - - - - - - - - - - --l
C. L. Peters K4DNJ DI RECTDR ...

I Box 458 Glade Vall ey NC 2B627 I
I P lease send m e the booklf!/ ana ap o nca t ion IJ/all/l I
I f or the G la de V alle .v Sc hool Radio Se.~sifJ li . I

I Name Call I
: Address :

LC.i!Y/S ta te/Z i~ =.1

shou ld be used at the feed-point, but it does
no t appear to make such difference.

The antenna wi ll work well with 75 ohm
co-ax but the SWR will be slightly higher,
although not excessive (Jess than 1.5 to 1).
With 52 ohm co-ax SWR shou ld be near
unity, depending so mewhat on height and
surrounding objects.

If no co-ax is available a twisted pair of
wires will serve the same purpose as 72 ohm
co-ax and should substitu te qui te nicel y.
Another possibility is 75 ohm twin lead,
whic h wi ll make the whole structure li gh ter.

For the adventurous, more elements (up
to 6 or so) can be added for higher direc
tivity and gain. Element ends are insu lated
and tied off on bushes, trees or stakes in the
ground. The beautiful th ing about th is
ante nna is that it is high ly transpor table,
fitting in to a box when travel ing to a Field
Day site and easily erected in a matter of
minu tes in emergency conditions. Note
when more than 2 elements are used the
element length, co-ax length, and spacing are
exactly the same. Just add them on.

. . . VK61Z

L1STI NGS BY STATE
ORDER TODAY!
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JUST RELEASED I
1975 fm repeater at las

STILL ONLY $ 1.50
73's all new REPEATER ATLAS is a must for
every ham on 2 meters. There are 2,500
repeaters around the world (2 ,000 of them in
the U.S.), and this atlas lists them all' Just off
the presses, the 1975 edition is the most
up-to-date listing you can buy. And monthly
repeater updates in the 73 newspages makes
sure that it stays that way ! You can still
purchase this invaluable tool for JUST 5 1.50.
Isn' t it nice to know that there are a few places
left where your dollar is still worth somethin g?

r -------- --- - - ......I 19 7 5 FM Repeater Atl as

I Please se n d _ c o p y ( ies ) a t 1 .50 Total enclosed .

I Name Call _

I Address _

I .I Cotv State Zip _
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Arnold H. Rand W2NYU
124 Woodcliff Avenue
WoodcJj[ f Lake NJ 0 76 75

A Simple, Short 160m Antenna

Great for portable use

LUCITE
END PIE CE

12 in )(
1 Il2inlD.
PVC

1/2 ,n DIA
MA ST

ADJUSTA BLE
WH IP

/ ~116 on_ STUO

LUCITE
ENO PIE CE
DRIL L ED

- - --- .1I2 in .

,-~--, _ I 112 in

MA S T

WH IP

4 L AYERS
TAPE INSUL ATION

30 ' 1 MA ST

A thirty-foot vert ical, to p-loaded a nd
us ing as good a grou nd as possible,

ca n produce good results o n 160. The
COIL ( ~OA~~E;\,r~ P J antenna described here was designed for

field day a nd port able opera tion, but may be
made a permanent installat ion. It makes use
of readily available materials a nd is inex pen
sive to bu il d a nd easy to tu ne up .

Most anything can be used for a mast,
as lo ng as it is capa ble o f supporti ng the

• . 10,n N020
loading coil, and provided that it can be ENAMELEO

made a sol id low-resistance structu re. The C LOSEWOUND

mast I used was made of telescop ing 8-foot
sect ions of al uminum tu bi ng, using self-
tapping screws at the joints for good bond-

~
~ ing. Other possibilit ies mig ht be copper

~/ U·BOLTS

~ water pipe, thin-wall tubi ng such as condui t,
• .1lI2,n ALUMI NU M ANGL E or even a wooden mast with a few heavy

--'-'~_,:'U~PPORT aluminum wires sta pled to it to form a
-_. low-resistance cond uctor. I used 90 Ib nylon

string for guys, bu t if a permanent instal la- excelle nt Q. It is readil y available a t plu mb-
tio n is to be made, wire guy s and su itab le ing supply, hard ware o r home handym an
insulators should be used . Four layers of centers. The coil itsel f consists of 10 in . of
scotch electr ical tape are wou nd over the .#20 c losewound, the ends secured with a
bottom of the mast as a n insulator, a lthough dro p o f e poxy cement after passi ng through
a better insu la tor might be made by using a a hole in the fo rm, and lugs soldered tothe
sect io n of o ld bicycle in nertu be slipped over ends fo r connec tio ns as shown in the sketc h.
the end of th e mast. The end p ieces, which arc held in place

The adjusta ble e nd-section above t he wit h a screw passing th rou gh th e coil fo rm
load ing co il is a broadcast-band repl acemen t and end piece, are made of 1-i nch thic k
automo bile whip of th e telescoping ty pe, lucite, 1)1, inches in diameter to fit inside the
designed to fit over the broken-off stub of coil fo rm. Mine were made for me by a
the o ld a ntenna, and is available at mo st friend who used a lathe, but they ca n easily
auto supply stores and e lectronics stores. be fashio ned using a coping saw and a hand
This whip is used as a tuning device . Vary ing dri ll. The bottom e nd piece was drilled to f it
its length will allow you to ac hieve over th e end of th e mast, in my case )I, inch,
reso nance at the portion of the band desired , but if you are using diffe rent mast , change
in the same manner that the com mercial the dimensions to su it. The top stu d is a 2
mo bil e whip s are reso na ted . inch 5{16 bolt, passing t hro ugh the center of

The loading co il fo rm is a p iece of PVC the to p e nd piece, and a ll o ws t he wh ip to be
water pipe, 1)1, inches i.d ., wit h a 1 7{8 0.d., clamped so lidly ove r this stud , using the
and makes a li ght, st rong coil form of scre ws provided by the whip ma nufac turer.
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Write today for complete details

Afte r the e ntire loading coil assembly is
co mple ted , place a piece of shri nk-tube o ver
the coil and app ly heat. Th is will fo rm a
good wea ther sea l a nd offe r protection to
t he coi l windings.

Tuneup of the ante nna is simp lified by
placing the co il o n t he to p sec tio n o f mast ,
suppo rt ing it temporaril y, and adjusting the
whip fo r resonance as ind icated by lowest
swr. Adjust for resonan ce 25 kH z HIGHER
than you wish to opera te , then when the rest
of the mast is added, th e frequency will be
where yo u wis h to o perate. If a grid dipper
lowered to where yo u wish to operate. If a
grid dippe r and impedance bridge are availa
ble , they will simplify the procedure . A
direct co nne ct io n to 50 Ohm coax was
found to be sa tisfac to ry, and no elaborate
matching syste m needed. My an tenna
showed 1.2 to 1 at resonance . In use, the
antenna will sho w a VE RY narrow fre
quency range, o n the order o f 8 kHz plu s
and minus the selecte d frequency for an swr
below 2 to 1. However, this is not too bad
o n 160, since the band is most ac tive on the
bottom 1.800-1 .825. Any segment which is
acti ve in yo ur area may be selec ted and the
loading adjus ted for that frequency . (1 )

The best ava ila ble gro und sho uld be used .
A ro d driven a few feet into the gro und is
useless excep t fo r lightn ing protection. Use a
connect ion to a co ld water pipe, and at le ast
two 130 fo ot wi re radials, zig-z agged if
necessary , to fi t the space available . DON'T
sho rte n th e wires, eve n if the space is tiny. If
you po ssibly can, run th e radials straigh t
o ut , and do n' t bury th em unless you mu st,
and then o nly a scant inch deep . (2 ) (3) (4).

Th is ante nna wor ks well for lo cal con
tac ts, and does well o n DX if the band is
quiet. See you on top-band nex t field day!
(1) See ARRL 160 meter alloca t ions c hart avail
able from headq uarte rs free .
(2) 7 3 Magazine, June 1 9 74, " A Practical Gro u nd
Sys te m fo r 16 0," p g. 5 1.
(3) Ham R adio, April, 19 73 , p g. 1 6. " T he V ertical
Radiato r. "
(4 ) M y own footnote; DON 'T mount the an te n na
any w here bu t o n th e grou n d. Most hams seem to
th in k "if it's h igher it 's be tter. ,. L oo k at the

com mercial anten nas in the Jersey marshes. l t i t'e a
vertical it should be on th e gr ou nd an d well
grounded, or more accu rately, well Woun d planed.

$119.50

Decoder

Sh. wt. 4 Ibs.

Successo r to Dat a Engineering, Inc .

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

SPACE-MATIC 21·8

Data Signal, Inc.

DATA
SIGNAL
the latest in station accessories

The SwitchabJe Key er. it's up to etgbt-keye ra
In-one. Use the switches t o ma ke this y our v ery
own personal keyer, both t oday and tomorrow.
Add such f eat u res as dot d ash m emory or ad
just spac ing w it h the turn of a s w itch. com
plet ely perfect.

TOUCH·TONE DECODER

TID·12K Kit
TID-12 Touch-Tone

CRICKET 1 ELECTRONIC KEYER
A popu tarty-p rfced tC keyer w ith more fe atures
f or you r do lla r. Cr icke t I is sma l l in s ize and
designed f or the begi nner as well as the m ost
advanced o pera to r. It prov id es f atigue-tree send
ing. Easy t o copy at a ll speeds. Turn o n its
s ide and use as a st raight key for manual key
ing . ACjDC.

Shipping Weight 3 tbs . $49.95

A h ighly relia ble twelve d ig it decoder w it h input
protecti on, and PLL ci rc u itry f or e xt rem e ly
st ab le o pe ra t ion. Heavy duty o ut p u t relays,
small s ize , plug-i n c ircuit board. Atl these rna .
jo r f eatures at an UNBEATABLE price ,

Sh. wt. 1 lb.

$114.50
$129.50

. . . W2NYU/WA1JJV
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a a
ADJUST ADJUST

Fjg. 1.

J. A. Peterson WA4NWM
1311 Greenway Avenue
Tavares FL 32778

• • • balun schmalun

ADJUST
FOR LOW
SWR

SWR
BRIDGE

o

Construc tion is very simp le and can be
checked out easi ly and quic kly _ A great
many circuit changes and tests have bee n
made to arrive at the design shown in Fig. 1.

The coil in the circuit is not used as a
loading coil but is used in the anten na c ircuit
to dete rmine t he 52 Ohm feed point.

Coils fo r lo w and medium power are
made fro m 1/ 8" co ppe r tubing o r No. 9
copper wire. Coils fo r high power are made
fro m )4 " copper tubing. All coils are spaced
the diameter of the tubing and all the coils
are self-supporting,

~ TO
TRANSMITTER

T
n

NCE

~ ADJUS
FOR 52
POINT

GROUND ...

o REACTA
BRIDGE

0

'r' •• 'f

o GOO

0

D ipo le antennas and the method of
feeding them are well known among

amateur radio operators.
Nothing new under the sun? Well, here is

another method of feeding dipole antennas
that results in a balanced antenna with a low
swr, and it is fed direct ly with RG-8/U coax,
A balun is no t necessary to produce a 1-1
match.

Present day transceivers and transm itters
are designed for 52 Ohm output-input im
pedance. With this fact in mind, this antenna
was designed to a circu it with a feed point of
52 Ohms.

Fig. 2. Fig. 3.
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The coils are supported by a center
insulato r o r to an insu lator that is fa bricated
from a durable insulating mater ial.

The length o f wi re needed for each
hal f of the di pole is found by the formula

No. 12 solid or stranded copper wire may be
used.

A conve nient me thod to determ in e the
antenna frequency is to suspend the antenna
about six feet above the ground, supporti ng
the antenna coil on a wooden platform on
top of a six foot step ladder. Using the
platform for a work table , set a gdo to the
desired freq uency, bringing it into inductive
relationsh ip wi th the anten na coil. Adjust
the length of each element un til resona nce is

.obtained, keepi ng each end the same length.
Locate the center of the coil and solder

on a tab there. Connect the reactance bridge
and gdo as shown in Fig. 2. With the
reactance se t at 52 Ohms and the gdo set at
the desired frequency, sl ide the termi nal
from the reactance bridge along the coil
until 52 Ohms is indicated on the bridge
meter. At this poin t solder on a tab.

238

FMHz
Length (ft .)

Before any checks are made of the swr, a
var iable capaci tor is placed in series with o ne
side of the circuit as shown in Fig. 3. This
capaci tor is used in the circu it to tune o ut
the reactance, and should have a capacity of
7 p F per meter. This capacitor may be left in
the circuit or replaced with a fixed capaci tor
of the same value .

Attach feed line and swr meter as shown
in Fig. 3 and adj ust the capac ito r to the
lowest reading swr. Use low power fo r this
operat ion. You are now ready to connect
the transmitter to the antenna and go to
work.
PRECAUTIONS
• Be certain that your test instrume nts
are calibrated correctly.
• Do not allow the leads fro m th e coi l to
droop down along the coil, let them come
straight out for an inch or two .
• In constructio n of the co ils be sure the
spacing of wire or tubing does not chan ge.
• If you fa il to ge t a low swr do not start
to cu t the feedl ine , but check your work and
adjustments.
• Seal the ends of the coax so moisture
cannot enter.

. . . WA4NWM

o

Fig. 4.

I BAND DIA. I TURNS I
80 2.5 ' 13
4 0 2" 9
20 2" 5
15 2" 4
10 1.25 • 5

PORCELAI N C E NT ER INS UL ATOR COIL TABLE

LOW COST EXPERIMENTER'S IC CIRCUITMASTER BUY NOW

7 !I~ '.
SAVE $ .50

,,0 HANDLING
STYLES

• I~ " . $7.00 EA.

MIX/MATCH '" G = 'I to PPD U.S.A.
<§' c ,.., .. . ' I

~
SDLDERL ESS I ' i . , "" £ D., 2·5 ·5%

~
...

. f " ·~ 6IU01l·I ~ ~ . ' T i ~ JJ
PA residents

s add 6% tax"eo 4 J • • • '

TIJ. 5 MO DEL " tf DU AL INLINE
100IJ.6 6 PI N MODEL
100IJ.8 8 PIN K£y Enl£rDris£s 100IJ.8DI 8 PIN
1000·10 10 PI N 100IJ.14 14 PI N
100IJ.1 2 12 PIN DEPT 73A 1624 MAPLE AVE, HATFIELD, PA 19440 100IJ.1 6 16 PIN
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G. E. Smith W4AEO
181 6 Brevard Place
Camden SC 29020

Yes, I've Built Sixteen

Log Periodic Antennas!

T he broad-band, uni-directional HF Log
Peri odic beam ante nna was o rigi nally

developed about 1957 (see re ferences at the
e nd of article) . Although these very excel
len t beams are used ex te nsively by Com
mercial , Military and Govern me nt agencies
for both medium and long haul circu its,
their use has been rather neglected by
amateurs.

I have assembled, erected and tested a
number of fixed Log Period ic Wire Beams
si nce 1970 with excelle nt resu lts and would
like to pass alo ng some info rmation o n th ese
very effic ient beams.

It is believed the ama te ur fra te rnity may
have overlooked or shied away from these
antennas due to :

1) Very little in form ation has bee n pub
lished o n HF Log-Periodics in ham publica
tions although the re have been severa l a rt i
cles coveri ng these fo r VHF and UHF.
(Liste d in a previo us LP artic le - Sep tember
73 issue of 73 Magazine, p. 42 .)

2) These antennas are q uite complex a nd
are highly ma thematical. Several pages of
formulas, reference to log tabl es and fou r o r
five graphs o r monographs are required for
optimu m design. This informa t ion was best
p resented to the hams in the May, 1965
issue of 73. Although this covered the design
of VH F L-Ps, the for mu las also app ly to
HF.

The a nte nna manu facturers produ cing
L-Ps for Comme rcia l a nd Mili tary use,
program this data o n a compu ter. By supply
ing the freq uency range desired, gain
required, etc., the compu ter prints- out the
element lengths, optimum element spacing,

MARCH 1975

boom length, etc., to provide for maximum
for ward gain, fro nt-to-back ra tio, minimum
beam width etc .

Although these formu las can be co m
puted ma nually, several days may be re
quired to design (on paper) an L- P having
op timum performance in a given space.

3) Most amate urs feel that Log-Periodics
are ex treme ly ex pensive, wh ich th ey are if
p urchased. The least expensive rotatable
types by one commercial manufacturer are
in the $1500 to $3000 range fo r a rotary
covering 6 to 30 MHz, capable of 40,20, 15
and 10m o pera tio n. Some of these are used
by MARS stat ions. Rota table L-P ham
antennas have recen tly been annou nced in
the $300 to $1000 class.

The larger fixed types for the 2-30M Hz
range having higher gain are gene rally in the
10- 30 " kilo-buc k" range. However, by
asse mbli ng sma lle r, less complicated wire
L-Ps for the 14-30M Hz ran ge o n a " do-it
yourself" basis, one having an 8-lOdB
forward gain (over a doublet at the same
height) ca n be assembled for a ma terial cost
o f $15 to $25, not inclu ding masts or coax
which will vary depending on th e particul ar
site. The largest 17-el em en t 14- 30MHz L-P
being used here, having a 12-13d B measured
gain, should cost about $19.50.

4) Many amateu rs believe a fixed L-P
req uires a grea t deal of "acreage ." Th is is
true o f the large comme rcial types having a
10:1 band width o r a single beam covering 3
to 30 MHz_ These are 63 .5 - 127 meters
(250' - 500') in length, some even 203
me ters (800') . However a 14-30 MHz L-P
fo r 20- 15 a nd 10m having a n 8dB gain ca n
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be erected ina space 1O.16m (40') wide by
12.7m (50') long. If the length can be
extended to 17.78cm (70') the gai n can be
increased to 10dB co mpared with a doublet
a t the same height. By extending to 25.4m
(100'). 12- 13dB can be realized.

Fig . 1. Doublet Jog periodic configuration. This
will cover a 2 : 1 bandwidth, say 7-14 MHz or 14-28

o .
MHz . (a) has a 22 aperture angle and (jives about
10 dB gain. Note the criss-cross method of trans;
posi tio n of the feeder. (b) is shorter, with a 36
aperture and about 8 dB gain . Note alternate
me tho d of transposition of the feeder.
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Fig. 2. Vertical monipole Jog periodic - 2 :1
bandwidth .

The results of these first tests amazed me
a nd also the stations being worked .
Reports o n the non-gain ante nnas (at the
same height as the L-P) normally gave
reports o f 58-9 on 20m from th ese stations.
I used a popu lar transceiver operated "bare
foot" Switching to the L-P, these sta tions
would ge nerally report an increase of two
S-u ni ts, or at least a 10 dB increase over the
double t. Usually, when the doublet was
giv ing 5- 9, they would give "20 over" on
the L-P. Although a 20d B gain would seem
exaggerated, the "5" meter at th is end

Log Per iodic Antennas can be classified
under three ge neral ty pes :

1) The doublet Log-Peri odic (DLP) Con
figuration. Fig. 1 illu strate s this type cover
ing a 2:1 (p lus) bandwid th su ited for a ham
bea m fo r 7-1 4.35 or 14- 28MHz.

2) The vertical monopole Log Periodic
working against grou nd or a ground plane
cou nte rpoise. Fig. 2 illustrates this type,
also covering a 2: 1 band wid th .

3) The trapezoidal zig-zag or saw tooth
configura tio n, Fig. 3. This type being more
complicated and not too suited for HF ham
appl ications, will not be covered by this
artic le whic h will dea l only with the first
two types.

Before o utli ni ng the co nst ruc tion o f the
double t and the mo nopole types, a brief
repor t will be presen ted covering the tests
condu cted here over the past four years.

W4AEO Test Results on Log Periodic
Antennas

During 1970 the first Log Periodic was
put up ex per ime ntally here for 20m and
15m o nly, to be co mpare d with dou blets
and also a well known "store bought" trap
vert ical fo r 40-20-15 and 10m (using
separate rad ials for each band). The vertical
had give n fa ir results for OX, evide ntly due
to its low angle of rad iation and its 8.9 m
(35') height (at the base) above ground.

The fi rst L- P was quite simple, using
o nly 7-el emen ts for 20 and 15m and only
9.7 m (38 ') in length. It is su pported at the
rear end by the peak of the roof, 10.2m
(40') above ground, and the fo rward end by
two cedar trees about 11.4 m (45') high. It is
beamed South as J had been work ing friends
in South and Central America also interested
in improving beam antennas. They were
capable of making good comparisons with
the non-gain antennas previously used.

Log-Periodi c Types
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Fig . 3. Trapezoidal l og perioclics.

-

-BEA M

~_ STUB MAST

X TO SH ACK
E RGRQU ND IF

ISLE )

/ 4 : I BALUN

,

I~
)-..

rf

tA,<>-
V lNSlA..ATOR , •

C

COA
(UNO
POSS

..... •

Fig. 4. For me thod of transposing the cen ter fee der
see Fig. 1b and Fig. 6. Illustrates the fOUT masts
used to support the ante nnas.

length, prov iding greater gain, have been put
up and thoroughly tested . Briefly, these are
(i n the order tested):
L-P #2. 12-eleme nt, 17.8 m (70 ') in length
fo r 20- 15- 10m. Now being used fo r the
NE beam fo r W1s, W2s a nd Europe.
L-P #3. 12-el ement 6.35m (25') length for
15-10- 6m.
L- P #4. 12-element, 10.1 6m (40') length
for 2D- 15-1 Om.
L-P #5. (#2 tested on edge in the vertica l
p lane or vertically polarized for about two
weeks) .
L- P #6. 13-element, 22.86m (90') length
for 4D-2D- 15m. This was a "skip band"
ty pe with a porti on between the th e 40 a nd
20m bands o mitte d. Two of these are now
being assembled for permanent North and
Sou th beams.
L-P #7. 5-element, 12.7m (50') length for
40m only. (Sec reference 18).
L-P #8. Two 5-element (same as #7) for 40
only; back-to-back in an inverted V config
uration suspended by a single ce nter support
line. One bea med North, one South 
exactly 180

0
d ifference. Put up to obtai n

add it io nal and more accurate fo rward gain
a nd better fro nt-to -back data o n 40m.
L-P #9. Improved 5-el emen t, 40m o nly a t
increased height for addit ional fo rward gain
data. Aimed South. Gave consiste nt 10dB
gai n over doublet "standard" at same height.

A

BEA M

would generall y confirm th is increase o n
their signal when switc h ing to the L-P.

It is realized that many "S" meters
exaggerate but mo st are fair ly linear and can
be used for relative comparisons a t the lower
levels. Further the "S" meter here corre lated
very closely with the gain figures reported
when switching to th e ex peri mental L-P.

Alth ou gh the o riginal L-P, Fig. 4, would
only have a theo re tical gain of 8- 1Od B, L-P
gain figures are often based o n V HF or UHF
models tested over a li ne-of-sigh t path . It is
noted that o ne of the large manufac turers of
Commerc ial and Mil itary HF Lo g Period ics
(see re ference B), rate their 10-1 2dB gains
"over average soil conditions. " It is therefo re
believed that this first experimental L-P
gives an honest 8-1 Od B gain by averaging
the man y reports received from vario us
statio ns to the So uth ove r the past 4 years.
The " S" meter on the receiver here is quite
" Scotc h." Generally , if a sta tion re ports a
two S-unit o r 12dB increase when switching
fro m the doublet to the L-P, the "S" meter
here normally shows the sa me increase in his
signa l.

Since the o riginal simple 7-eleme nt (L- P
# 1) for 20 and 15m was put up in 1970 it
has co ntinued to give excellent results and is
st ill being used as of this writing. Several
o thers having more e leme nts and greater
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L-P #10. 5-element 10m monoband L-P.
(See reference 18.)
L- P #11. 17-element, 25.4m (100') length
for 20-15-10, 15.24m (60') above ground.
This is the permanent West beam which has
a measu red 12-1 3d B forwa rd gain to the
West. By far the best a nd highest gain L-P
installed here to date. Side attenuation is
down 25-30dB.
L- P #12. 6-element, 12.7m (50') length.
Experimental for 20m o nly . 1OdB gain. Fou r
additio nal forwa rd parasitic directo rs (non
driven) were added later bu t little if any
increase in gain could be noted .
L-P # 13. 5-element vertical monopole Log
P for 40m only, using ground plane rad ials
or counterpoise. Although this L-P gave a
10d B gain, it had an extremely low angle of
rad iat ion. Was good for DX but horizontal
doublet type. L-P #7 or #9 was bette r for
normal operation.
L-P #14 . Same as # 13 except inverted as an
"up-side-down" inverted grou nd plane.
Strictly an experimental antenna to try for
an even lower angle of radiation.
L- P #15. 5-element vertical monopole Log
P for 80m only. Resu lts similar to 40m
mo nopole, L-P #13 . Good for DX bu t poor
for close by sta t ions. Gave 1Od B gain (over
80m dou blet at 11 .43m, 45') from sta tio ns
greater than 1500 miles.
L-P #16. Trapezoidal L-P for 20 and 15m
only, both the zig-zag and the saw-tooth
types tested.

In add ition to the above L-Ps designed
and tested here, several o ther directio nal
antennas were erec ted for comparison with
the L- Ps. Some of these were:

1) A 6-element 15m " Long John" yagi
mentioned below.

2) A 20m phased beam consisting of two
1/2X's in phase, collinear with two collinear
reflectors and two coll inear directors
bea med toward Europe. Although t his
showed approx imate ly a 1Od B gain, th e lo be
was much more narrow than the NE L- P
and the band width qu ite narrow . At +
50kHz, the SWR exceeded 1.5 :1.

3) A 5-element Bruce array on 20m
beamed for Caracas. The gain was lower than
any of the L- Ps tested in that direc tion or
possibly, be ing ve rtical, th e angle of rad ia
tion may have bee n too low fo r this dis-
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tance. It was only tested a few weeks.
In addition to the ham L- Ps assembled

here several other L- Ps have been designed,
"on paper" for friends and others, one
cove ring 12-24MHz for several MARS fre
que ncies as well as 20 and 15m. Several
commercial L- Ps for 3-30M Hz, 2-4, 4-8,
6- 12, 8-16MHz and several VHF and UHF
for 30-50, 140- 145, 150-470 MHz,
including two for TV: 174 - 21 5 and
475-750MHz. Several have been comp letely
assembled fo r others on " custom buil t "
orders.
YV5DLT - W4AEO Tests

The most accurate 20 and 15m tests have
been made with my long time friend
YV5 DLT (ex-W5DLT) of Caracas. We have
bee n constantly testing the L- Ps for several
years. He is ab le to give very accura te
readin gs o n any changes made here.

During the o riginal tes t ing of the first
three L-Ps, schedu les were kept daily
be tween 1200 and 1400 local ti me here as
these hours gave the worst case condit ions
on 20m. Other schedules were kept on 15m.

It was during this period that the 17.78m
(70') L- P #2 and the 15 and 10 m L-P #3
were put up fo r co mparison with the original
L-P # 1 which had performed so well on
both 20 and 15 m. L-P #3 was especially
good during the 15m tests, generally show
ing 5 dB over L-P #1 and even slightly
better than L-P #2; however #3 was aimed
at approximately 165°. Caracas is 149° true,
1854 mi les Statute. The other two L-Ps
were approximate ly 180°. All three were
about the same heigh t above grou nd.

After several months of 15m tests o n #3,
we wished to make a direct comparison with
a good yagi aimed in the same direction. I
assembled a 6-element "Long Joh n" Vagi
per (sec reference 20, p. 104). This was
erected to the side of L-P #3, exac tly
parallel and aimed in the same direction ;
both 11 .43m (45 '), or abo ut a fu ll wave
above grou nd.

Several weeks were spent comparing these
two beams. Invariably YV5DLT would
report L- P #3, 3-5dB better than the yagi.
The "5" meter readings here confirmed th is.

40m L-P Tests

Most of the 40m tests were co nd uc ted
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over a period of several months with old
friends, W4QS and K4FB U in Fl orida at th e
same time dail y . Dur ing th is period fo ur
d ifferent 40m L-Ps were beamed South for
Florida at various times for comparison with
a good 40m horizontal doub let at 11.43m
(45') . One 40m L- P #8 was also beamed
North fo r co mparisons in th at di rection . All
of these L-Ps produced 8-lOdB gain in
these directions over the dipole; however,
many of the tests indicated as much as a
20dB improvement wh ic h was confirmed by
the "5 " meter at this end and a number of
other stations in various parts of Florida .

Since the usual 2-element 40m yagi or
two extended 1/2A's in phase collinear do
not normally exceed 3-4.8dB gain, the
10dB average ga in of the L-Ps tested is
worth consider ing; especia lly because of
their lo w cost and ease of construction.

75 or 8 0m Vertical Monopole L-P Tests

A 5-ele me nt vert ical mo nopole L- P, # 15,
was assembled for 75m. Since the mast
height limited the longest rear element (t he

reflector) to 16.51 m (65', 14A+5%) this L-P
was limited to 3.8 - 4.0MHz, and all tests
were within th is range.

It was soon evident th at this ver tical
beam was strictly for longer range commu ni
cations, due to its lower angle of radiat ion.
The Y2 A 80m dipole up 45° (not an
inverted V) used as the "standard" was
better for distances from 400-500 mi les.
Beyo nd this range the vertical L-P was
better in the forward direction. At night the
doublet was better to about 1000 miles;
beyond, the mono pole L- P wou ld show its
increase, giv ing a good gai n over its beam
wid th.

For ra nges greater than 1000 to 1500
miles, the 75m monopole, L-P #15, showed
at least a lOdB gain over the dipole. How
eve r, fo r the normal work ing range on 80m
o r 75m, the doubl et was better fo r the
shorter distances.

A similar test using a 5-element 40m
vertical monopole, L- P #13, was conducted
with similar resu lts as the 75m test. The
horizontal doublet type 5-e leme nt 40m
L- Ps #7 , 8 or 9, being better fo r normal
operations and the vertical monopole for
OX. This beam was aimed NW.
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During a p re-dawn 40m test with
L-P#1 3, a W7 (working a VK o n phone) in
th e NW about, 2000 miles fro m here , was
monitored. On repeated HS" meter readings
taken, the monopole was consistently 2 "5"
units or 12dB better than o n the 40m d ipole
when receivi ng the W7 in line with th e
monopole beam.

Receiving Advantages of the Log-Periodic

In addit ion to the excelle nt forward gain
of the L-P wh ich is qu ite apparent to those
be ing worked, the received ga in is a lso quite
no ticeable. Ano ther plus fac tor of the L-P
is its excellent diversity or "capture" effect
during reception.

When QSB is bad o n the dipole used as
the "s tanda rd," switching to the L-P
redu ces fading co nsiderably, since the "read 
ability" on the L- P is much be tter.

Evidently the number of elements and its
"boom length" produces the d iversity effect
due to its size and length co mpared with the
double t or eve n a smalle r 3 o r 4 element
beam. The greater the num ber of elements
and the greater its length, the better it
performs for recept ion in addit ion to the
increased ga in appare nt o n bo th transmission
and recep tion.

For those more acq uai nted with the yag i,
the L-P can be considered as a mult i
element, uni-directio nal end-fire array having
a driven (rear) reflecto r, a Y2A driven
"ac tive" radiator and a number of forward
driven direc tors.

L- P theory implies that for a given
discrete frequency within its bandwidth,
5-ele ments are generally excited o r driven as
an "ac tive cell. " However , wh ile tes ting the
17. 78m (70 '), 12-el ement, L-P #2, it was
exci ted with low power on 20m. Rf voltage
could be detected (using a neon bu lb) on all
ele ments excep t the long rear (reflec tor)
ele ment. The second o r Y2A dr iven ele ment
(on 20m) was quite " hot" a t the ends as
would be expected . The rf voltage o n the
following driven director elements 3, 4 - 11
and 12, decreased gradually toward the
forwa rd end. Some rf coul d still be detected
o n th e short fo rward ele ment # 12.

Evidently these mult i-ele ment, driven
directors add gain and also possibly help
lower the angle of radiation in the E plane
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15A.I Recei"e. SI39 Co..... II 2. 57' He-IO mon,tor "75A·2 Receive' ,,, Comm II ,. "15A·3 Recei"e' 26' Comm ne ,. " ' COI"l
15A-" ( se, . 1I' 1"52 j H' Comm III 2. " IC-21 2m F H XC", 51"
75A--'I (ser.1I'1 669) H9 GC- I05 2. It. J OHNSON
75A·" (se-. 1151 13) ... Commlll 2• ,.,

Cha llence, ...
755-t Receiver 325 CommlV ,. '" II ikinc I ..
755-3 ReceIver ..5 G-28 XC", ,.. RanCer I ..
75S-3B Recei"er 69S 910A 6m Xc.... ,,,

Rance' II '"325-1 T.ansmitte, '" 911A AC supply " IIahant I '"312B·3 Spea ke' " Thin-Pak " tn...ader 200 ,,,
312B-4 stn.cont,ot '" G-76 DC supply " In"a de' 2000 ...
KWH·I Xc... , 225 cse-rcc Xmu 'I' 275.... H'bo><ISWR '"3510-1 mount 35 HALLlCRAF TER S 6 N2 VHF >< mu ..
l(WH-lA xc.... "5 sx-roo Re ce i"e ' SI39 6 N2 con... . (25l>-43j "3510-2 mount 75 SX-101A Recei ...er IS' . _w
516F-2 AC supply 125 5-106 Receiver " l(W-204 XC". S329516E-I DC supply 75 5-10lI Recei ... er "PM-2 AC supply ss SX·122 Recei ve. 225 KENWOOD
CC·2 ca"yinl case .. SX-I"6 Rece i"e, 175 PS·5 1IS AC supply S "HT-32A T,a nsmitte ' 219 IIFO-5SS . em. liF O "R. L. DRAK E
IA Recei"e' S, 19 HT -37 T"nsmilte. '" KN IGHT
2A Recei"e, ,.. HT--'lO T,ansmilte' " R-I ()().o\ Rece i...er 56'
2B Recei"e. ,.. HT....4 T'ansm'lte, IS. TR- IOlI 2m Xcv, ..

SR-150 XC". ,., •
2C Rece' ...e- ,.. LAFAYETTE
lAC calibralor , SR-160 Xcv, '" HA·2 50 Unea• ."R-" Receive r 26' P$-1 5O-120 AC sup. 75 HA-260 2m Amp . "R'4A Recei "e' 289 P$-150-12 DC s up, " HA-8oo Rec e ive' "R·4B Rece i ...er '"

HR.-1 50 reck "R-4C Re ce i" e' ,,, SR--'loo Xc", '" L ETTlN E

4N8 noise blanke' "
P-5006.C AC supply 85 242 6m Xmu $]'

FL-SOO filte' "
SR-2ooo Xc.... / AC ... PlASTER PlOBILE

FL-6ooo filte. "
SR-34 (AC) Xc .... 175 MPS-800 DC suP. $]'

CPS-I con". supply 12 SR....2A 2m XC". ..
PlOTOROLA

CC ·I conv , console "
HA- I keye ' " Met' um II (2S.... ) w /9

TR·3 XC", 299 HAMPl ARLUN D ><la ls & OffSe l S339
TR·4 Xc...r ", HQ- lOOC Re ce ive' ""TR·"INB Xcv. '" HQ-II OC Recei ...e' It, NATIONAL
RV.....emcee VFO " HQ-IIM g e ce r...e. '" NC-155 Re c e ,... e• ."
TR·"C xc.... ... HQ-IlMC Rece ive' 159 NC- I90 Rece' ... e. ,,,
RV-6 remote VFO .. HQ-170 Receive. '" NC-210 Recei"e' It.
2NT T'ans mitte' " HQ-11OC Recei ...er '" NC-3oo Rec ei"e ' '"AC-" AC s upply B5 HQ-17M Receive. ,.. NCX-3 T,ans ce i"e , '"OC-3 DC supply 75 HQ-110ANHF ,., NCX·5 T,a ns ce ive, 279
DC.... DC supply ss HQ-18Qo\C Re ce iver 369 NCX-5 Mk II 2"
MN·" .... tche' " HQ-2 15 Re ce i... er '" NCXA AC supply "ML-2 2m FM xcw ,,, 5-200 speake' IS NC XD DC supply 75
TR-22 2m FM XcV( '" SP-600 Rece,,,er 175 500 T.ansceive. ,,,
TR·22C FM Xc.... 17' 5P-600-JX-17 275 200 T.anscei"e. ,,,
AMATEUR ELECTRONIC SUPPLY
4828 We st Fond du Lac Ave. Milwaukee. Wi's . 53216

Phone (41 4) 442-4200
HOU RS: Mon & F ri 9-9; Tues . Wed & Thurs 9- 5:30 : Sat 9- .]



a nd concentrate the fo rward lobe in the H
pl ane. This may be the reason the appare nt
gain ge nerally exceeded the th eoretical
during tests.

•

Front-to-Back Ratio

The fro nt-to-back of th e L-P is genera lly
less than a well designed mono-band yagi.
The L-P seems to be 14-1 5dB max imum
with 10 to 13d B as typica l. From the tests
made here, the front-to-hack improves as the
L-P is raised to a t least a )l,X above ground
(at its lowest cut-off frequency) .

The front-t o-bac k of the 4 0m dipole
L-Ps (OLP) tes ted appeared to be better for
the ho rizontal than the inverted V configu ra
tion, as would be ex pected a nd the forward
gain also better.

The Forward Lobe

The forward lobe of the L-P is ge nerally
wide r (about 90- 100

0
beam width) than

that of a well designed yagi; however, for a
large fixe d beam this is good as it can be
aimed to cover a certai n part of the country
or a particular OX continent. For example
the NE (L- P #2) covers Europe qu ite well
and the 30.48m long, 17-element West beam
(L- P # 1l) seems to cover all of Australia.
The side attenuatio n of this long L-P is
down 25-30dB.

A W1, -2 or -3 cou ld use o ne or two L- Ps
to cover most of the states. A W6 with an
L-P beamed East would cover most of the
East Coast. At th is QTH 4 L-Ps will cover
most continents of interest: NE, Europe;
East, Africa (and Aus tralia long path ); SE or
South, Southe America; West, Aust ra lia; and
NW - Alask a, Japan, etc. One for SW may
be tried la te r fo r long path to Europe .

Fixed Beam Antennas vs Rotaries

An advantage in using several fixed beams
over a single rotary is that th ey can be
switched instant ly from one to the o the r
(and to the doublet used as a"s ta ndard "),
whereas, it takes some t ime for the rotary to
swi ng, making quantitative readi ngs difficult,
especia lly when QSB is bad.

Ano ther item noted du ring the f irst year
these L-P tes ts were started: about half the
statio ns worked during the winter of
'70-'71, using rotaries, would come back
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"Sorry OM I ca n't swing my beam, it is
fro zen up for the winter." 1 noted less of
this prob le m the second winter. Evidently
better rotators are be ing used.

The following comments are compariso ns
of t he L-P with seve ral other beams.
Compared with the Yagi

As more hams no doubt use yagis than
o ther beams, these will be compared f irst. A
well designed and properly adjusted 3 or
4-e lement mono-band yagi shoul d give abo ut
the same gain as a moderate size 20-15-lOm
L-P whe n both are a t the same height above
gro und. The L-P will, of course, cover all
freque ncies 14 and 28M Hz and can be
opera ted with a comparatively flat SWR any
place in the th ree band s. The band width of
a high Q yagi may be li mited to a portion of
a band as the band wid th at resonance may
be only 2.5%.

Co mpared with a tri-band yagi for
20-15-1Om, which is genera lly a compromise
antenna, the L-P should give the greater
gain.

Of all the contacts made wh ile testi ng
these L- Ps during the past four years, not a
single statio n wo rked (most using yagis fo r
20, 15 and 10) had a dou blet fo r use as a
" standard" or test antenna for comparison
wit h his beam. Many have been most
cooperative in rotating their yagis the full
360

0
to demo nstrate the fron t-to-back, but

none were able to demonstrate its fo rward
gai n. The fro nt- to-back on some of t he
mono-band yagis was quite good, while
others were very poor.

One MA RS station worked had both a
ro tatable L-P and a yagi. He obliged by
rotating the L-P 360

0
wh ich gave a good

demonstrati on of its pattern . When both
antennas were beamed in this direction, the

L- P showe d greater gain; however, he did
not have specifica t ions o n t he yagi.

An advantage ' of having several fixed
beams for various directions is that they can
be selected instantly by a coax switch or
relay. This allows for more accurate data in
co mpari ng ante nnas. Even under fadin g con
ditions a fair comparison ca n be made by
switching rapidl y and averaging the readings.

Co mpared with a Rhombic
•

Anyone having room fo r a rhombic cer-
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SWR Readings

LP #1 LP #2 # 11 # 9 LP . 15
kHz 7-element 12-element 17·element kHz 5-element 5-elem ent

20 & 15 20-15-10 20-15-10 40 only monopole
Fo r 80m only

14.0 1.1 :1 1.4:1 1.4:1 3.5 NA 1.2:1
14.1 1.1 :1 1.5:1 1.4:1 3.6 1.2:1
14.2 1.02:1 1.6:1 1.3:1 3.7 1.1 :1
14.3 1.02:1 1.7:1 1.2:1 3.8 1.2:1
14.35 1.01 :1 1.7:1 1.1 :1 3.9 1.4:1

4.0 1.25:1

21.0 1.01 :1 1.1 :1 1.3:1
21.1 1.01 1.2: 1 1.15:1 7.0 1.05:1
21.2 1.05: 1 1.3:1 1.05:1 7.1 1.05:1
21.3 1.15:1 1.4:1 1.01:1 7.2 1.01:1
21.4 1.25:1 1.4:1 1.02:1 7.3 1.1 :1
21.45 1.3:1 1.5:1 1.1 :1

28.0 NA 2.0:1 1.5:1
28.2 1.5:1 2.0:1
28.4 1.6:1 2.25:1

sa S WR28.6 1.6:1 2.0:1 Also readings for mono·
28.8 1.8:1 1.3:1 hand L-Ps. Aug / 073 issue of 73
29.0 2.0:1 1.01:1 Magazine. 1'. ]3 and 24.
29.2 1.6:1 1.5:1
29.4 1.6:1 2.0:1
29.6 1.4 2.0:1
29.7 1.3 2.7:1

Table 1

ta inly has room for several L- Ps fo r var ious
directio ns and is then not limi ted to o ne
directio n as is the rhombic .

The TCI engineers (Tec hno logy for Co m
mu nications Internation al of Mountain V iew
CAl advertise their " Extended Aperture"
L-P which is only 60.98m (2oo') in length
and has a ga in of 17 dBi. A rhomb ic to

produce this gain requires a length of
518.29m x 228.66m (1700' x 750') wid th
accordi ng to the TCI ads.

Furthe r, the gain of a rho mbic generally
decreases a t its lo w frequency end (less
wavele ngths per leg), whereas, the gain of
the L-P is approxi mately the same over its
bandwid th. If any thing, at leas t from the
tests here, the L-P seems to give slightly
better ga in at the low freq uency cutoff en d.
The forwa rd lobe of the L- P is generally
wider than the rhombic, requi ring less
accurate a iming th an the latte r.

Compared with Phased Arrays

To da te I have only made comparisons
with two phased arrays o n 20; a 5-ele ment
Bruce and a 6-e le ment co lli near array men
tioned above, both strictly si ngle band an-

MARCH 19 75

tennas. Nei t her gave the performance of the
L-Ps. I do p lan to tes t the L- P vs a
mul ti -elemen t Sterba cu rtai n or si milar
stacked arrays later.

The SWR of Log-Periodics

As a general rule the SWR of a L- P does
not exceed 2: l over t he band width for
which it is desi gned, l.e., 14 - 28MHz. From
the tests here, the SWR over an entire band,
7.0-7.3; 14.0- 14.35 or 21.0-21.45 does
no t exceed 1.5: 1. Table 1 gives some of the
read ings tak en from several of the L- Ps
tested . (Also see reference 18 for SWR
readi ngs taken o n the mono-band L- Ps.)

Log-Periodic Site Selection

The fi rst step is to determine if space is
availab le for the L-P when beamed in th e
desired direction. The second ste p is to
dec ide the desired band width or the bands
it must cover and the gain desired . These
will, of course, determ ine the size (le ngt h) of
the L- P and if it will "fi t" the space
availab le .

The long rear element (reflector) must be
at least 5% lo nger than the lowest cutoff
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Fig. 6. Five element mono ban d log periodic - fine
for any band 10 thru 80m - see the Aug. and Sept.
1973 issues of 73 Magazine for details.
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frequency. The short forward eleme nt
should be 50",(, shorter than the high fre
qu ency cutoff. The pages of ma th requ ired
for their complete design wi ll no t be pre
sented here. (See reference 2, 3, 4, 5, 8, 11
a nd 13.)

To simplify the design and eli minate the
formulas entirely, Table 2 presents in tabular
form some of the doublet type L-Ps (DLP)
assembled and tested here for the ham bands
as men tio ned above . (Dimensions for single
band L-Ps were give n by reference 18.)

This tabul ation gives frequ ency band
wid th, eleme nt lengths a nd ele ment spacings,
overall (boom) length, apex angle, etc. of
each .

Similar information on the vertical
mono-pole L-Ps for 40m and 80m is
supplied by Fig. 10.

If space is available for a L-P at your
QTH, a t least o ne of t hese can be tri ed .

Fig. 4, is sketch illustrat ing fou r masts
used to sup port a typical DLP for
20-15-10m These masts can be inexpensive
12.20m (40 ') collapsible guyed TV masts,
power poles, towers, trees (as used here) or
other supports if ava ilab le.

Fig. 5, illustra tes two h igh and four st ub
masts for an inver ted V-Log· P which I call
my "A-Log-P" configura tion.

Fig. 6, ill ustra tes a simple 5-element
mono-band L-P which requires t he least
space. This is especially adapted for 40m.
(See reference 18 for complete informa tion .)

Fig. 7, il lustrates an "acreage save r,"
using a DLP or edge in the vertical plane.
Th is o nly req uires one high and one lower
mast a nd li ttle width.

This o ne is o nly suited for the higher
bands due to the rear mast height. T he
vertical DLP will usually have a lo wer angle
of rad iat ion than an equ ivalent hori zon tal
DLP. It will generally not be too good for

SM' 4 STUB MA STS

Fig. 5. W4AEO inverted Vee Jog periodic.
Fig. 7. Vertical dipole log p eriodic - acreage saver
model.
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lesson
•
In one easy

TWICE as many feature articles
TWICE as many construction projects
50% MOREads
50% MORE shopper's bargains
The MOST concise news reports available
The ONL Y circuits circuitry pages

Step # 1: Send in your sub to 73 for $16.
Step #2: Have 73 delivered to your door for 36 months.
Step #3: Deposit the $20 you 've just saved in the bank.

Wouldn't you like to save yourself $20.00? Of course you would!
Want to know how to do it? Here's the plan.

Now isn't that simple? You're reading 73 Magazine right now, so
we don't have to tell you what a great magazine it is. You have the
proof right in your hand. You can see for yourself that 73 has:

73 gives you MORE of everything you buy a ham magazine for.
And by subscribing, you save $20 - and that's a whopping 56%
SA VINGS over the newsstand cost!

Go ahead - make the easiest twenty bucks of your life 
subscribe to 73 TODA Y!
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me er
FEATURING: Drake, Regency, Icom

TRADE: Big on trades. Write for a quote.

KEY LINESALPHA
AMPEREX
AMPERITE
AMPHENOL
AMPROBE
ANACONDA
ARCO·ELMENCO
ASTATIC

B80W
BELDEN
BLACKBURN
BOGEN
BRYANT
BUCHANAN
BUD
BUSSMANN

CAROL
C·D·E
CENTRALAB
CINCH-JONES
CIRCLE F
CLAROSTAT
CLAUSS
COLLINS
C·R·L
CUTLER-HAMMER

EICO
EIMAC
ELECTRONS
ELECTRO·VOICE
ELLIOTT McKINSTRY
EQUIPTO
ERSIN MULTI ·CORE
ESICO
EVEREADY

FANON
FARADAY

GC ELECTRONICS
GENERAL CEMENT
GENERAL ELECTRiC
GENERAL TIME
GREENLEE

HALLICRAFTERS
HAMMARLUND
HEXACON
HOLUB IH·II
HOYT

ITT

KEDMAN
KELLEMS
KLEIN
KRYLON

L1NEMASTER
LITTLE FUSE
LUXO

MILLEN
MILLER
MINNESOTA (MMM)
MOE
MOSLEY
MUELLER

NARRAGANSETT
NATIONAL
NUTONE

OAKTRON
OHMITE IA·B}

PETERSEN
POTTER·BRUMFIELD
P-W·C

RACO
RCA
RED-DOT
REPUBLIC
ROBINS
ROHN
ROYAL

SAMS
SARKES-TARZIAN
SIMPSON
HH SMITH
SPRAGUE
SUPERIOR ELECTRIC
SUPERIOR-POWERSTAT
SWITCHCRAFT
SYMPHONIC

THOMAS & BETTS
TRIAD
TRIMM
TRIPLETT

UNGAR
UNIMAX
UNIVERSAL

V·M
VERNITRON

QUAM

OWN ENGINEERING

BOX 89 3. CO NCOR O, N EW HAM PS HIRE 0330 1 ( ROUTE S l A , 89 . 93, BO W JU NCT IO N)

WEST) NGHOUSE
WELLER
WIREMOLD
WRIGHT

XCELITE

"JIIE SER VICE JIIHA T JIIE SELL"

E\ ''A N S RADIO, INC _
V, ELECTRICA L SUPPLY CO.

E. F. JOHNSON

Carl WI 8 FT Tiny KIOKX
Dol WI FTJ Henry W) DKG
Frank W. wizrc Frank R. KIPCY
Brad WA I DH l 'Clare nce WIAl E
Ira KIOJA John WNt UK A
Forest WI FN Vern WI YXA
Dave WAlTO N

OTHER LINES: Hy-Gain, Mosley, Newtronics, C-D·E Rotors,
Ten-Tee , Antenna Specialists, Collins, Hallicrafters, Cushcraft , B &
W, Rohn Towers and V ibroplex.
SERVICE BACKED UP BY OUR
DEPARTMENT

DOW-KEY

I - - - - - - - - - - - ..,.
I

I Name Call

II
I Address I

I I
I City Sta te Z ip I
I- - - - - - - - - - _J
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Table 2

Element Lengths and Element Spacing Distances

LP ,,& Length LP "I-38' " 2-70' # 4- 40' " 7-50' " 11-102 Exp 25'
j-elemenr 12-element 12-element f i-el ement t 7-element 5-element

Bandwidth 14-22 MHz 14-30 MHz 14-30 MHz 40 only 14-30 MHz 20 only

Element #1 36' 36' 36' 70' 36 ' 35'
(Overall 2 32 32 32 64 34 33
Length) 3 28 29 28 56 31 28

4 24 26 25 49 29 24.5
5 21 22.5 22 40 26.5 20.5
6 18 20.0 20 24.0
7 16 18.0 17.5 22.0
8 16.0 15.5 21.0
9 14.0 13.5 18.5

10 12.0 12.0 17.0
11 11.0 10.5 16.0
12 10.0 9.5 14.5
13 13.0
14 12.0
15 11 .0
16 10.0
17 9.5

Total Wire For
Elements 175' 246.5' 231 .5 ' 279' 345' 141 '

Spacing # 1 8' 10' 6' 14 ' 14' 7'
Distance 2 7.25 9 5.4 13 10 6.5

3 6.25 8.25 4.5 12 9 6.0
4 6.0 7.2 4.25 9 8.5 5.0
5 5.5 6.9 3.6 7.5
6 4.25 5.7 3.5 7.0
7 5.35 3.2 6.5
8 4.8 2.8 6.0
9 4.3 2.5 5.5

10 4.0 2.0 5.0
11 3.4 1.8 4.7
12 4.2
13 3.8
11 3.5
1. 3.3
16 3.0

Boom l ength 37.25' 68.9' 39.55' 48' 101.5' 24 .5 '

Xl Feeder Wire
Required 74.5 137.8 79.1 96 203.0 49.0

+ Element Wire 175.0 246.5 231.5 279 345.0 141 .0

Total Wire 249.5 384.3 310.6 375 548.0 190.0

Apex Angle 29" (u = 14.51 22" [c; = W I 360 (u = 18°) 32° (u = 18"1 160 (u = 8°) 320 [c; = 8")
•

Approx. Gain 8-10 d8 10 dB 8 dB 10 dB 12-13 dB 10 dB

For Bands 20 + 15 20-15-10 20-15-10 400nlv 20-15-10 20 only

Also .H'{' mona-band L-Ps f or 10. J5. ~(). 40
and SO A UK 19 73 issue o f 73 ;1!aga: ille. p, :75.
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AR-2 100 watts 135 ·1 75 M H, $16.50 .
AR-25 500 wa tts 135-175 M Hz $19.50
AR-220 100 watts 220-225 M H, $16.50
AR-450 100 watts 420-470 MH, $16.50
AR-6 100 watts 50 -54 MH, $23.50

A147-4 1000 watts 1-46·148 MH, $14.50
A147-11 1000 w a tts 146-148 MH, $23.95
A220-11 1000 watts 220·225 MH, $21 .95
A449-6 1000 watts 440·450 M H, $14.95
A449-11 1000 wo th 440·450 M H, $19.95

2 METER
ANTENNAS

(F) FM TWIST: A Cus h Craft exclusive - it's
t w o antennas in one . Ho rizo n ta l e leme nts cut
at 144 .5 MHz . verti cal elements cut at 147
MHz , two feed lines .

(8) 4 POLE: A four dipo le go in array with
moun ting b ooms o nd COOl( horne u 5 2 oh m
feed, 3600 o r 180 0 pottern .

AFM-40 1000 walts 146· 148 MHz $52.50
AFM-24D 1000 watts 220-225 MHz $48.50
AFM440 1000 watts 435-450 MHz $46.50

(e) FM MOBILE: IMPROVED Fiberglass ~ w ove
mobile an tenna with new molded bo se ond
quick grip trunk mount . Supe rior streng th,
po wer ha nd ling ond pe rformance .

AM-147T 146-1 75 MH z mobi le $29.50

(0) POWER PACK: A 22 e lemen t. hig h pe r
formance. ve rtically polarized FM a rray. com
plete with all hardware. mounting boom,
harnen and 2 antennas.

A147.22 1000 wo tts 146· 148 MH z $68.50

(E) 4-6 -11 ELEMENT YAGIS: The sta nda rd of
compa riso n in VHF/ UHf co mmu nicatiolls, now
cut for 2 meter FM and vertical po lar:zo t io n.
4 & 6 Element mode ls con be tower side
mounted .

A147-20T 1000 wotts U S & 147 MHz $46.50

, ..., FRO M THE WORLD 'S LEADING..,E~ MANUFACTURER OF VHF/UHF

,.. CO MMUN ICATI O N ANTENNAS

(A) fM GAIN RINGO: The mo st popu lor
high performance, holf -wove fM a n te n nas.
Give peak goi n, ond efficie ncy, instant
assem bl y o nd insta lla tio n.

a subsrdrarv of Tucker Electronics Co.

GARLAND. TX. 75040
TEeD
P.O. BOX 1050 1717 S. Jupiter Rd.

214-348-1560

IN STOCK WITH YOUR LOCAL DISTRIBUTOR
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is Ma rd around the world

NO.

'"

18AVT/WB Th. Gr••t Wid. Bind V.rtlc. l
Sup., P. rfOnl'l.r 10 th ru 10 " .t. , , !

Superb omnidi rec t ional ca pabilit ies, AutomatIc band
switching Beefed-up Hy-Q traps, Top 10l di ng coi l.
True 1/4 w ave resonance on all bands. SWA 2:1 or
IMS at btlnd edges, Outstandi ng low r.(halion pat
tern, Enl lrely sel l-supportmg.
ORDEA NO. 386 $79.95

TH3JR
3-Element Thunderbird TriBand JUnior. Ideal lor top
performance in l im ited space. Betl Match. SWA 2:1
or less.
OADER NO. 221 $109.95

12AVQ
For to-t 5-20 meters Hy-a I rlps, Low ang le 01radia·
bon. Sel l -supportIng
ORDER NO. 384 135.00

14AVQ/WB
W,de band perlormance 40 thru 10 meters WIth one
selling Hy·O traps, True 1/4 wave resonance on all
bands ,
OROER NO. 385 S55.00

The voice of

/

/

/

a subsidiary of Tucker Electronics Co.

GARLAND, TX, 75040

TH 2Mk3
z-arement Super Thunderbird Compact TriBander
delivers ex eeneet performance, Beta MatCh . Hy-O
traps,
ORDER NO. 390 SH .95

TH6DXX
I- Ellmlnl Super Th underbird DX
Superior Perform. nee TriBlnder.

Impressive coverage 10-15-20 meeers. Separate, improved Hy-Q traps lor eac n band .. SWR less than 1.5:1 on all
bands. Takes maximum legal power. up to 1 kw AM. 2 kw PEP. Ex clusive Beta Malch,Factory pre-tuned. Feeds wl lh
52 ohm coax,
OR DER NO. 389 Sl l9.95

TH3Mk3 3-Els menl Super Thunderbird
Populu TrlBlnd e ••m Improved !

Outs tandIng performance 10-15-20 meters et rea
sonable cO$I. Separate , matched Hy-Q traps lor each
bal'ld , zxcteerve Beta Match lor tapered impedance.
DC ground. SWR less than 21 at resonance. Accep ts
mnimum legal power and leeds With 52 ohm coax.
ORDER NO. 388 $1s.t.95

'BY
Low cost. high e/he ieney verti cal Can be easily
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Log-Periodic Assembly Procedure

After determining if there is suffic ient
area for the L-P when aimed in the desired
direction, it is sugges ted th at a scale drawing
be made showing the pro posed mast loca
t ions fo r the L-P as it will be when
suspended from th e masts. By drawin g this
to scale, it is quite easy to determine any
needed or unknown dimensions.

Next procure th e necessary material for
the L-P selec ted . Fig. 9 illu strates the
construct ion o r assembly of a ty pical DLP
and Fig. 10, the monopole L-P configura
tion.

Note that for th e long rear element (#1)
and the short forward ele ment of a hori
zo ntal DLP, small ceramic egg type com
pression insulators are used as these two end
elements carry most of the load or strain of
th e center 2-wire open feed line and its
center insulators or spacers. The latter are
home made from .64m (\4") thick Lucite or
Plexigl ass. This can usuall y be purchased at
hardware, building supply or radio sto res.

Fig. a Single band vertical monopole - for 40 or
80m. About 10 dB gain.

reason but would require at least 45 .73m
(150') in length by 42.68m (140') or
6,042.44m' (2 1,000 sq. feet) of open space
which is quite an area except fo r one lucky
enough to live on a ranch or farm.

The fo llowing is a ste p-by-step procedure
for assembling simple, inexpensive 2 :1 band
width DLPs for 20-15-1Om, single band
L- Ps fo r 40m o r 20m and 40m or 80m
vertical monopoles.

sho rt-haul o n 20m or 15m but might be
better on longer, multi-hop circuits. The one

>
tested ere worked extremely well on 10m.

Being ver tically polarized , it is more
subject to man-made QR M. This type is only
suggested as a space saver or possibly
mounted on the roof of a buil ding wh ere
length may be availab le but with insufficient
width for a four mast horizontal DLP.

Fi g. 8, illustrates a single band vertical
monopole L-P using ground radial s sui ted
for a 40m or 80m beam.

The adva ntage of the monopole is that
o nly a single high rear mast is required
(whic h might be th e tower fo r a rotary
beam) and a shorter wood pole for the
forward mast. As the vertical radiating ele
ments are only \4 A, the rear mast can be
approximate ly one hal f that required for a
vertical DLP, Fig. 7, for the same frequency .
A rear mast height (for Fig. 8) of 15.24m
(50') is require d for 40m and 22.87 m (75')
for 3.8-4.0M Hz or 24.39m (80') for
3.5-4.0MHz.

The disadvantage is that at leas t 30%
more antenna wire is required for the mono
pole L- P using ground rad ials compared
with a DL P.

A vert ical beam of th is type sho uld have
an open area in the directio n of the beam.
Aiming toward a hill , heavy wooded area,
e tc., should be avoided du e to its low angle
of radiation. From the tes ts made here, a
two or three sto ry dwelling in the beam's
path seems to give about 5dB attenuation.
No doub t the plumb ing, elec trical wiring or
air conditioning ducts either resonate or give
sufficie nt screeni ng to cause th is attenua
t ion. It is, therefore, suggested tha t vertical
beams be used only on open terrain , having
good ground co nductivity . Avoid trees or
o ther obstac les in the path of the beam.

The ideal location for a vertical beam of
th is type would be a t a coastal area as near
the sho re line as possible with the beam
aimed seawa rd toward a DX co ntinent
Those lu cky enough to have such a location
wou ld no doubt have excellent resu lts with a
monopole L-P having a 1OdB gain on 40m
or 80m. One aime d across a lake might al so
be good.

A vertical monopol e fo r both 40m and
80m of th e "skip band" typ e is not out of
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accomplished e i t h~r by criss-crossing the
feeder as ill ust rated in Fig. 1a or by trans
posing the feed to the elements as illustrated
in Fig. 1b. Both work equally well in
providing phase reversal to alte rna te ele
ments. The latter method is bette r su ited for
wire beams from a construct ion standpoint
as sho wn in Figures 6 and 10. This method
has bee n used here for a ll but one L-P. It is
the method generall y used for the large
commercial L-Ps.

An L-P is in effec t a multi-element
end-fi re array and must have a phase reversal
between adjacent elemen ts as with any
end-fi re array (example, the " ZL Special" or
the " WSJK.") If there is no phase reversal
be twee n ele ments, you do not have an L-P.

Briefly , a n L-P is similar to a yagi except
all ele ments are driven. The "ac tive. " section
of an L-P consists o f a rear driven reflector,
a driven o r "ac tive" ~A radiator, and a
num ber of driven forward directors. It must,
therefore, functio n as an end-fire array. If
the ad jacent elements are not approxima tely
I S0° o ut o f phase, there will be no fo rward
lo be o r gai n.

Several have written that their L-Ps were
non-directional and gave no gai n. After
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Fig. 9. 15 elemen t 2011511Om periodic.

The Luc ite is cut into st rips 1 .59cm wide
x 15.24cm long (5/S" x 6" ). These are then
drilled to make three type insulators for the
L-Ps, which are:

1) End insulators for a ll elements (except
the fro nt and rear as mentioned above). Two
holes a re drilled in this type.

2) Center insulators for the DLP center
feeder which serves as the center insulator
fo r all ele ments (except front and rear), also
supporting and spac ing 10.1 6cm (4" ) the
2-wire center feeder. 4-holes drilled.

3) Cente r insulator fo r the mon opole
L-P. Same as the DLP type except these
have an ex tra center hole fo r securing to the
14X vertical elements. For this ty pe the two
outside holes are fo r securing the 14 Xground
rad ials or counte r-poise.

The hole spaci ngs for above are ill ustrated
in Fig. 11. These are all the same size to
simplify producti on.

Lucite is used for these as it is difficul t to
locate a ceramic insulator of this type. The
Lu cite is light in weight, easy to cu t and
drill, lo w loss and less expensive than co m
mercial insula tors. They average 10 to 20¢
each. Hundreds of these have been used on
the L-Ps here . Only one has bro ken after
four years o f use.

The importance of transposing between
elements ca n not be stressed enough. This is
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Fig. 1 1. Hole spacings for the insulators.

end. This end may now be secured to the
second post or tree. Stretch the two wires so
they wi ll be parallel and separated about
20.32cm (8") at the sup port ends. They
will tighte n to 10.16cm (4") separat ion afte r
the center insulators/separators are spaced.
They should be at about shou lder height to
make for easy assembly . If necessary, two
turn buckles can be used temporaril y at o ne
end to tighten the two parallel wires and to
adjust them for equal tension.

Now slide the center insulators (spacers)
and dist ribute along the feeder in their
approx imate locat ions as given in Table 2.
Starting at one end mark or indicate the
location where the 2-wire open feeder will
be attached to the center of the long rear
ele me nt # 1. A piece of 2cm (3/4") masking
tape can be used o n eac h of the two wires to
indicate this starting point, which should be
about 30.48cm (12") from one of the end
supports. The # 1 element will be located at
this starting point.

Now measure from this poi nt with a steel
tape the first spacing distance, 51 whic h will
separa te Elements # 1 and #2. The fi rst
Luc ite center insu lator will be located at this
point (location of the second ele ment, #E2) .
Th is insula tor is held in place between the
2-wire feede r by means of a few tu rns of
2cm (3/4") masking ta pe served on either
side of the Lucite insul ator on both wires.
Allow a slight distance or "play" on each
side of the insulator so the tape will not be
snug against the insulato r. The wires shou ld
be ab le to turn free in the insulator holes.
This helps keep t he 2-wire line from twisting
after the antenna is completed. The mask ing

checking, it was found they failed to trans
pose.
Antenna Wire

Because the forward and rear elements
and the 2-wire center feed li ne are the only
portio ns requiring a strain type wire, th ese
should be #7/22, #7/24 or # 14 cop per or
copper clad.

All of the other elements can be # 16 soft
drawn bare copper, ename led or tinned
(hook up) wire. This can be purchased
economically in 304.88m (1000') spools.
Even # 18 has been used here which seems
entirely satisfactory; at least to 500W. This
saves weight and cost.*

Since an L-P has a lower Q than a yagi,
there is not the high rf current in the
elements. The yagi generally requires tubing
whereas wire is ent irely satisfactory for an
L-P. Wire is used for the large co mme rc ial
or military fixed L-P antennas (reference A,
B and C). Further, since there are several
"active" elements per band, the rf current is
no doubt distri buted over several elements,
therefo re , wire is entirely satisfactory.

Soft drawn wire is suggested for all
elements except # 1 and the short forward
ele ment since there is practically no pu ll on
the rema ining ele me nts . Bei ng soft drawn ,
the wire wi ll not tend to co il up or kink as
does hard drawn or some of the copper cl ad.
There is enough tension on the forward and
rear ele me nts to prevent this proble m.

After all material has been co llected and,
the Lucile insulators fabricated, proceed as
follows :

1) First assemble the two wire center
feeder.

Select two sturdy posts, trees or other
supports with about 1.53cm (5') greater
separation th an the required length of the
center feeder for the L- P selec ted. Secu re
one end of the pa ir to or arou nd the post at
a height of approximately 1.83m (6') above
ground level. Now thread the center Luc ile
insulators on the 2-wire feeder at the free

* A number of the L- Ps here have been con
struc ted entire ly o f aluminum wire <#15 electric
fence wire, Sears Cat. No. 13K22065). This is
quite inexpensive co mpared with copper;
402.44cm (1320') ro ll at $8.70. The aluminum
is also used here to reduce weight since trees are
used as the "masts.'

F IG H-I
[ _~N029 ORl lL (ALL MOLE S )

ENO INSUL ATOR

I

f
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CYGNET de NOVO:
This is the one - 300 Watts built in
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tape hardens after a few days in the weather
and prevents the center insulators from
sliding on the wires, which would alter the
correct spacing of the elements.

Next measure the spacing distance, 52
and secure the next center insulator. Con
tinue measuring and securing the insulators
until all are in position. Then measure the
last spacing distance and mark with tape as
was done for the starting, #1 element. This
last marking will be the location of th e
shortest end element (egg insulator) and will
also be the feed point to th e L-P.

The distance from th e back side marking
to the last forward marking will be the
overall length (boom length) o f the L-P and
will total the spacing distances, 51 + 52
+53...etc. It is suggested th at this total
length of the center feeder be measured to
make certain no errors have been made in
any of the spacing distances. This total
length is given in Table 2.

2) The next step will be cutting the
various elements (or doublets) to length ; L1,
L2 etc. It is suggested th at the rear ele me nt
# 1 and the sho rt forward e lement be cu t last
as these will not be connected to th e fecder
until all of the other elements arc cut and
secured to the center insulators; thu s leaving
the feeder attached to the supports for
convenience until all except th e forward and
aft elements are in place, connected and
soldered to th e feeder.

In addition to the actu al elcment lengths,
allow several centimeters for connecting to
the end insulators and about 25.4cm (10" )
extra for the center connections from the
element center ends to the 2-wire feeder, as
every other element is transposed as illus
trated in Fig. 1band 9. By using a continua
tion of the element centers, it eliminates an
extra sp lice.

An odd number of el ements is recom
mended since this allows the 2-wire feeder to
be connected directly (non-t ransposed)
across the center (egg) insulators of th e end
elements. (Reference 18.)

Also note that the rear of the center
feeder is "fanned" or separated at the rear
element (refere nce 18). This helps in keeping
the two feeder wires sepa rated on the
longest rear (5 l) span, especiall y important
for lower frequency L-Ps. This precaution
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helps preve nt the two feeder wires fro m
becoming twisted or from touch ing during a
high wind. Additional Lucite spacers
between 51+52 and possibly 52+53 may be
necessary fo r 40m, o r even 20 m L-Ps. This
can usuall y be determined after the L-P is
fi nally assembled at t he 1.83m (6') level.

3) After the ele ments are cut to th e
various lengths, th ey can be attached to the
center Lucite insulators, starting with ele
ment 2. The co nnec tions from the ele ments
to t he feeders can be made after all ele ments
(except the rear and fo rward elements) are
secure d to the ce nter insulato rs. Note that
every other element is transposed, i.e., Ele
ment 1, non-transposed ; #2, transp osed; # 3,
non-transposed . . .etc.; or 0/1 ellen number
elements transposed and uneven numbers
non-transposed.

Fi g. 11 ill ust rates the Lucite cen ter
insulator, the transposed and non-transp osed
method of connect ing the clement center
ends to the feed line and th e meth od of
connec ting the feeder to the short forward
ele ment and the long rear e lements which
use the egg strain insulators .

4) After the ele me nts (except fo rward
and rcar) are attached to the center insula
tors and in turn connec ted to the feeder, all
joints can be soldered while the center
feeder is still elevated 1.83m (6 ').

The ends of the center feeder can now be
removed from the 1.83m (6') supports and
lowered to th e ground. The feeder can now
be attached to the rear and forward elements
and soldered. Spread th e comple te L-P
on . the ground at its approximate locat ion
(when aimed in the desired direc tion)
between the four masts (DLP typ e) from
whic h it will be suspended'
Nylon Catenary Support Lines

The DLPs used here are supported by two
catenary side li nes shown in Figures 4 and 6.
These are stretched betwee n masts A-C and
B-D and th e L-P suspended between these.
Nyl on line, .32cm (1/8") is used. .48cm
(3/16") nylon is used fo r supporting the

* For some of the L- Ps, I have used mono
filament fish line (40 or 50 lb. test) in place of
the Lucite end-insulators to reduce weight. cost
and fabrication time for the Luci le insulators.
The li ne used was Sears Cat. No. 6 KV32232 (40
lb. t est) .
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long rear eleme nt, # 1 and the short fo rward
ele me nt as sho wn in Fig. 4, 6 and 9 . Nylon
does not shrink whe n wet or stretch when
dryas does most rope. Further nylon will
not rot a nd should last several years. After
four years in co nsta nt use here none of the
nylon line has bro ken.

The next step is to suspend the L- P
betwee n t he two catenary s ide lines.

At th is poi nt the L-P has been asse mb led
and is spread o ut o n the ground between the
fo ur masts o r other supports, aimed in the
beam direct ion . I t should now be raised 1.83
- 3.05m (6 - 10 ') above ground level and
suspended at this height between th e masts
to be used in its fi nal fu ll heigh t posit ion. By
using these masts, all angles and distances
will be the same as when the L-P is hoisted
to its maximu m heigh t.

Th e long rear eleme nt, # 1, and the short
fo rward eleme nt are attached to the .48cm
(3/16") nylon line which supports the rear
eleme nt betwee n supports A & B. T he short
ele me nt is st retc hed bet ween C & D.

The .32cm (1/8") side catenary li nes or
bridles are now stretched between A & C
and B & D. Actually these are supported
A- B and C-D, however, these splices will
be near the masts; the .48cm (3/16") lines
carryall t he load a nd will be tied to the mast
halyards.

Next, add the Lucite end-insulators to
all elements except # 1 a nd the short fo rward
element. These use t he egg st ra in insulato rs.

Now, starting with element # 2, tie short
lengths of # 18 (165 Ib test) nylon cord to
the end insulators. These wil l in tu rn be tied
to the side cate nary lines, A- C and B-D.
Ele ment #2 will then be suspended be tween
the side bridles.

Wh en first t ieing these element support
cords to the catenaries, make a knot which
can be easily un tied. It may be necessary to
adjust the tensio n o n the various eleme nts
several times before they are correct and the
catenary lines start taking their pro per "sus
pensio n bridge" shape as shown by Fig. 4, 6
or 9.

Elements #1 and #2 shou ld be parallel,
by ma king certain that t heir end spacings are
equal to the ce nter spacing, 51. Afte r ele
ment #2 has been attached and ad justed
parallel with # 1, proceed to suspend ing and
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adj ust eleme nt #3 and the fo llowing ele
ments, # 4, #5, etc., until all are suspended
betwee n t he side bridles. As these are
attached, the catenaries will star t tak ing on
the shape of a comme rcial L-P.

Adjust ing the tensi on of th e eleme nts
be twee n the side lines is the o nly " cu t-and
try" procedure required for the L-P
assembly. When construc ting your f irs t L-P
it may require severa l tries but it will soon
assu me t he correc t shape illustrated by
Figures #4, #6 or #9 .

Note: All e leme nts other than the rear #1
a nd the short fo rward e leme nt will have
some sag. This docs not seem to affe ct the
operat ion. If the e leme nts are pulled too
t ight betwee n the side su pport lines (to try
and level the elements), too much stra in will
be placed o n the side lines, possibl y requir
ing larger line and eve n sturdier masts.

The re will also be so me sag of the ce n ter
feed li ne sagging toward th e center. This
shows no ill effect in the L-P's o pera tion.
Some sag o r " give" in all eleme nts (except
the long # 1 and the short fo rward e leme nt)
is desirab le. If all lines are too tight, th ey
might break du ring heavy icing cond it io ns.

No ne of the L-Ps here have come down
over the past four years. During this time
there have bee n th ree heavy ice storms. The
L- Ps sagged almost to t he grou nd fro m the
ice bui ld-u p. As soon as it melted they
returned to th eir normal height. They have
also withstood several high winds without
damage.

After all elemen t support cords (#18
nylon) have been adjusted (and readju sted)
several times so the sag of these are approxi
mately th e same, all eleme nts parallel , and
the side lines appear identical and have a
similar cate nary "curve" as in Fig. 4, the
cords can be secured permanently to th e side
lines.

I sugges t that a few tu rns of 2cm (3/4")
masking tape be served on the 32cm (1/8")
side lines on either side of the # 18 nylon
support cords. This will prevent the latter
fro m slidi ng out of place along the side lines
after the a ntenna has been ra ised.

Befo re raising the L-P to normal height
o n the masts, an 5WR should be run while
the an te nna is stil l 6 to 10 ft above gro und.
Proceed as follows .
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Feeding the Log-Periodic

The simplest method of feeding th e L-P
is to connec t the high impeda nce balance
windin g of a 4 :1 broad band balun at the
feed point (sho rt ele me nt end). The coax is
then connec ted to th e balun . T wo o ther feed
methods will be presented later bu t the 4 :1
balun method is the easiest fo r running the
ini tial SWR before rais ing the L-P to full
hei ght.

A low powered transmitter or transceiver
should be placed on a box o r table directly
under or a sho rt distance in front of the
sho rt eleme nt feed end . Connec t a short
length of coax from the 4: 1 balun to the
SWR meter and another short length to th e
transmitter or transceiver.

An SWR run shou ld be made over each of
the bands for which the L-P has been
designed to cover. Readings should be taken
at least every 100kHz over each band.
Record these for co mparison with a seco nd
SWR run to be made after the L-P has been
ho isted to full height and the fi na l length
coax used betwee n the antenna and the
shack is posi tioned .

While the L-P is still at a work able height
it is interesting to check the clement ends
for rf voltage o n each of th e bands. Ei ther a
small \4 watt neon or a "sniffer" can be
used. This test will give one a bette r idea as
to t he operation of the L-P.

If the SWR readi ngs are 2: 1 or better, the
L-P sho uld be O.K. after it is raised to full
height. Generally the SWR readings will
imp rove after being raised higher above
ground . They should th en be similar to the
SWR examples given by Table 1 (and
reference 18).

Other Feed Methods

The feed method mentioned above using
a 4:1 balun directly to coax is the simplest
and is recommended; however, two other
feed syste ms can be used :

1) Tuned open line fro m shack d irectly to
the L-P feed point. This, of course, requ ires
a tuner a t the shack wh ich must be returned
when changing bands. The tuner with open
line IS O. K. for a mono-band L-P but is a
nuisance when more than one band is used.

2) 30011 TV fl at line can be used from

'1 8

the L-P feed poin t to th e shack, then the
4: 1 balun and coax to the se t. This is the
method used here. Since trees are used as
" masts," RG-8/GU or RG-11 /U coax is too
heavy, causing the L-Ps to sag. The 30011
TV line seems entirely satisfactory for low
power " bare foot" operation. Further the
TV line has ex tremely low loss if properly
te rminated and is quite inexpensive for long
runs. Some of my L-Ps use over 107m
(350') of TV line between the L-P feed
point and th e 4 :1 balun .

After the final method of feed is selected. 'It can be connected permanently to the L-P
feed point.

The bea m is now ready to be hauled up
to maximum height by the mast halyards.
Afte r the L-P is in place, another SWR
sho uld be run over each band and compared
with th ose run at the lower level. They
should not exceed 1.5: lover any band (or
any frequency within its band width, if
necessary test equipme nt is available to
make measuremen ts outs ide th e ham bands).

A dou blet at t he same height and broad
side to the L-Ps beam should be used as a
"s~a~dard " or test antenna for comparing
gain In the forward direction.

Monopole Log Periodic Assembly

The assembly and erect ion of the mono
pole L-P co nfigurat ion is similar to the
DLP. Fig. 8 illustrates th e general con stru c
tio n for either a 7.0-7.3 or 3.5-4.0 MHz
monoband monopole L-P. Fig. 10 gives
ele ment lengths and spacing distances for
40m and 80m.

A single catenary line is run from the high
rear mast to the shorter fo rward mast, .64cm
(\4") nyl on line is suggested. The 5 vertical
e.lements are suspended from the support
line. Note the "suspen si on bridge" shape of
the catenary illustrated by Figures 2 and 8.

The short forwa rd mast should be a wood
pole or any other non-metallic support since
it is directl y in th e line of fire of the vert ical
beam.

Note that the ground radials decrease in
length from the rear end (below the longest
rear vertical reflector, element # 1.) to the
#5 forward element, the radial s being the
same length or slightly longer than their \411
vertical ele me nts.
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The radials should be about 3.05m (10')
above ground to allow access under them.
Although the radials can sla nt down from
the center feeder, the ends sho uld be high
enough to prevent contact as some are quite
"hot" with rf.

The 2-wire feed line is identical to the
DLP type ; however, the ele me nts connec ted
to and supported by the Lucite center
insula to rs (Fig. 11) are arranged di fferen tly
in that the two outside holes are for the two
1";1. side radia ls and the center hole is for the
1";1. vertical element. Actually the
cente r insulator and the 2-wire feeder are
suspended by the 5 vert ical rad iating ele
ments and they in turn by the single
catenary line. Fig. 10 illustrates these ele
ments, showing the jumper connection
between the two side radials. Transposi ti on
or the "c riss-c ross" feed is accomplished as
illu strated in Fig. 10.

The suggested method of feed is by the
4 :1 balun , then to coax. Be sure the coax
shie ld is grounded to an earthground as near
the balun as possible .

For these mono-band monopole L-Ps,
the #2 or 1";1. "ac tive" rad iator is approx i
mately 1";1. from the balun feed point. This
1";1. line provides a matching stub between
the low impedance feed po in t of the #2
ele me nt and high impeda nce at the feed
po int whic h is probably in the orde r of
200-300n, making a good match to the
input of the 4 :1 balun.

Summary
I believe anyone having observed the gain

of the L-Ps used here will agree as to th eir
effectiveness. When using the 17 element
20- 15-10m West beam, (L-P # 11) on 20m,
W6's often report "strongest W4 on the band
at this time." Considering that many of the
other W4's are using the legal limit with
rotary beams, a report of this type is
encouraging.

I wish to thank the many hams who have
ass is ted by reporting the readings take n on
the various L-Ps tested here over the past
four years and hope these tests will be
beneficial to others. I especia lly wish to
thank YV5 DLT for his many reports on the
20m and 15m L-Ps; also, W4QS and
K4 FB U for thei r observations during the
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40m tests for the past year.
I would apprec iate hearing from any

others trying these beams. _. _W4AEO

Log-Periodic Antenna Mf'grs. - References
Gra nger Associa tes - Palo Alto CA - See

Model 747V- 4/30 - R/T. Nov. t962.
Hy-Gain Elec tronics Co rp., Lincoln NB 

Commercial Catalogue E- 1969. Excellent design
ideas for fixe d L- Ps.

TCI - Technology for Communications Inter
national - Mountain View CA - See Technical
Notes - "TIle Extended Aperture Class of Log
Periodic Antenna."

KLM Electronics - San Martin - C A Rotata
ble L- Ps for Amateurs .

Pro deli n - Heightsto wn NJ - VH F and UHf'
L- Ps.

HF - Log-Periodic Formulas and References

I. Basic Principle - Du Hamel and Isbell - 195 7
& Ou Hamel's U.S. Patent 2985878.

2. Lo g-Perio dic Design by Deschamps & Du
Hame l. Antenna Engineering Handbook, Jasik
- t 96t.

3. Dr. Carel's Report - l EE 1961 National
Convention Record . .. Analysis and Design of
the Log-Periodic Dipole Antenna."

4 . Defense Communications Agency - Engineer
ing: Installat io n Standa rds Manual - DeAC
330 - t 75 - Add. No. I " Mr / lIF Communi
cations A nte nnas."

5 . Log-Periodic Ante nna Design Handbook - by
Carl E. Smit h.

6 . A Uni-directional 11 .5 - 120 MC Logarith mi
cally Periodic Antenna by Vito P. Minerva 
15 July 1958 - Collins Radio Company.
Good design data for Trapesoidal Rotary
Beam.

7. Logarithmically Perio dic Antenna Arrays by
R. H. Du Hamel and D. G. Berry - 22 Sept.
195 8 Collins Radio Co. - Formulas and
Design Data for Trapeso idal To o th Str uc ture
L-Ps and Mu lti -L-P Arrays.

8. International Radio Consulta tive Committee
- C.C. I. R. "Handbook o n High-F requency
Direc tio nal An tennae" - L- P Section, pp
26-38 . Published by Inte rnatio nal Tele
communication Union - Gcneva, 1966.

9. "Frequency Independent Antennaes," pp.
71-81 . Rumsey .

10. Arrays of Uneq ual and Uneq ually Spaced
Dipo les. Cheong- l 967 .

I I. "MF/ HF Communication Antennas," Defense
Communication Agency Engineering, lnsta lla
tio n Standards Manu al, DCAC 330- 175-1,
Addendum t, 1967.

t 2. NAVE LEX OtOl , t04 - Naval Shore Elec
tro nics Criteria - HF Radio Antenna Systems
-pp 4-7 to 4-19. Naval Electro nic Systems
Command - June 1970.
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13. "The Design o f Log Periodic Antennas - by
A.E. Blick - VE3AHU - 73 Magazine, May
1965. Good summary of above formulas with
design examples for VHF - L- Ps.

14 . " Three-band HF Log-Periodic Antennas:'
G.E. Smith - W4AEO - Ham Radio 
September 1972.

15. " an-meter Log-Periodic Ante nnas," G.E.
Smith - W4 AEO - Ham Radio - May 197 3.

16. " High-Gain Log-Periodic Antenna for 10. 15
and 20:' - G.E. Smith - W4AEO - Ham
Radio - Aug. 1973.

17. Vertical Monopole Log-Periodic Antennas for
40 and 80 meters." - G.E. Smith - W4AEO
- Ham Radio - Sept. 1973.

18. "Mono-Band Log-Periodic Antennas" - G.E.

Smith - W4AEO - 73 Magazine - Part I 
Aug. 1973. Part 2 - Sept. 1973.

19. " The Log-Periodic Dipole Array" - Pe ter
Rhodes - K4EWG - QST Nov. 1973 .

20. Beam Antenna Itandbook Bill Orr
W6SAI, p. 104 .

21. "Fixed Log-Perio dic Bea m for IS and 20
Meters," G. E. Smit h - W4AEO - Ham
Radio - May 1974.

22. " Designing Log-Periodic Beam Antennas by
the Grap hic Method," G. E. Smit h - W4AEO
- Communications News - June 1974, pp.
82·87 .

23. "Feed Systems for Log-Periodic Antennas:'
G. E. Smith - W4AEO - Ham Radio 
October 197 4.
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You 'll be astounded at how
re a lly simple the theory is
w hen you hear it explained on
these tapes. Nine year o ld
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DIGITAL CONTROL
OF REPEATERS

softbound $5 hardbou nd $ 7
Here 's a book for the

F Mer who wa nts to design
a nd b uild a digital repeater
con t ro l system. Co nta ins
sec tio ns o n r epeaters. b a sic
logic functions. logic c tr
cu it design. c o n t ro l sys
tem s . s u p po r t circuits.
mobile insta llations.
touch-tone. plus a spec ia l
sec ti o n on a "mini"
repeater co ntro l syste m.

F CC exams got y o u scared? Frustrated by
theory fundamentals? There ' s no need to
worry. 73 's four License Stud y Guides will
help yo u breeze through a n y of the four
tough exams! The y are the ONLY guides
which co ver ALL the material you wiU have
to know. Many amateurs find that one quick
reading through our guides is e nough to ge t
them thro ugh wi th no sweat.

INTRODUCTION TO
RTTY

$1
In this book the w orld

o f radio-teletyp e is e x
p lain ed in an easil y u nder
s tood m anner for the
beginner.
The last part o f this book
con ta ins a bibliography o f
everyth ing published about
RTTY since 1952.

4 STUDY GUIDES
NOVICE- $4
ADV ANCED - $4

GENERAL - $6
EXTRA - $5

$I

Use fu l transistor circuits for audio, re
ce ivers. transmitters and test e q uip me n t. 47
c h a p ters wit h circuit diagrams for each.
co m p le te with component values. etc. A
must for the so li d s ta te home brewer. Easy
to read ' and to u nderstand .

.,

DIODE CIRCUITS
HANDBOOK

-)..~'N

$1
• •

115 diode circ ui ts includ
ing power su p ply application.
regulators. ac meter applica
tions" receiver detectors for
AM-FM-SSB. no ise limiters.
sq ue lc h . AGe. varicap tuning.

7S USEfUL ,

TRANSISTOR CIRCUI;5

TRANSISTOR CIRCUITS

•

' ·:1' .'..p.'~.''''''
(."',.~ult ..."...,,...,

FM REPEATER
CIRCUITS MANUAL

hardbound $ 7
softbound $5

Contains a lmost every c o n 
ceivable circuit that might be
needed for use wit h a repeater.
All circuits explained in detail .
All aspects covere d . from the
operator to the a n te n na .
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108 QUESTIONS AND
ANSWERS

TRANSISTOR PROJECTS
$3

Crammed full o f h ome
constructio n pro je cts . from
rece ivers to transmitters
and all in between. Chap
ters include such articles a s
zen er diodes. h ow they
work, how to use, test and
bu y them; in tegrat e d c ir
c u its; h ow to design tran
sistor a mp lifie rs : a n d m any
more .

Sl.ltt.tlUIl uunll
l'Ill. l I

TRANSISTOR
PROJECTS
for the

AMITEUR

$2
D is c u ssio ns o f

t r a ns mi t ti ng. re
c e rv r ng, a n te n n as.
power and audio
mea sureme nt
de vices. etc . Cir
cuits, gad gets . s m all
construction pro 
jects. w it h co m p le te
diagrams. A wealth
of i n t e res t i n g
information .

$'
More than 60 proje c ts

o f interest to anyone in
electronic s. The devices
range from a simp le transis
tor tester to a ham TV
receiver. This c ollect io n
will help you bec ome more
in t im ately acq u a in ted w ith
zeners. IC s and varacto rs,
e tc.

SOLID STATE
PROJECTS

$3
How to work OX, how

to get QSLs. country lists,
award lists . QSL bureaus.
m aps of the world. great
c ircle maps cen tere d on
major US cities. Wall s ize
OX map o f the wo rld in
cluded.

DX HANDBOOK
with MAP

•

HANPSOOK

$5
A must f or the VHF

op. Opening chapters o n
operating practic es and
getting starte d in VHF,
b oth A M a nd FM. followed
b y 5 8 c hapters o n b u ilding
use fu l test equip me n t.
m odifying ex isting a nd su r
plus gear.

VHF PROJECTS FOR
AMATEUR AND

EXPERIMENTER

SLOw SCAN
TELEVISION HANDBOOK

hardbound $7
softbound $5

T his excellent boo k
teUs aU abou t it . fr om its
history and b a sic s to the
pr e s ent s ta t e -of· t h e-ar t
t echniques, Co nta ins c hap
te rs o n circuits. monitors.
cameras. colo r S STV. t est
equip me nt a n d m u ch
more .

F ASCIN ATING
WORLD OF

RADIO
COMMUNICATIONS

$'
All ab o u t broad

cast band OXing,
tuning the tropical
OX bands. OXing
radio a ma teu rs. an
t ennas for sho rt 
wave, radio licenses,
pioneers in e lec tri
city a n d radio. co m
mer cial broadcast
st a t io ns. WWV. etc.

HOWTO USE FM
$1 .50

Thi s b o ok
pre sents the basics
of tw o meter FM
operation a n d re
p e a t e r s in shor t
form wit h t he e n d
in m ind o f getti n g
you o n FM q u ickly
a nd easi ly.

--_..

51 .~

$3
All a b o u t c oa x i a l

c a b Ie s, c o n nec to rs a nd
applications. It's aU here 
pictures . p a rt numbers and
spec ifications for all t ypes.
I n eludes lengths f o r
different ty pes for q u arter.
half a n d full wave feed
li ne s.

COAX HANDBOOK
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publications

WO R LD DX MAP
$2

This ;, the same wall-
sized OX map that is in-
eluded with t he DX Ha n d-
book except II comes to
you ro lled up instead o f
fo lded . T his is so you can
put it on the wall or have it
framed .

CALL LETTER
D ES K P LATE

$ 2
How about dressing up

your operating table with a
desk plate showing yo",
first name and call? These
embossed desk plates "e
nice - and inexpensive . No
zero available. sorry . T he re
is roo m fo r twe n ty le tters
a nd spaces tota l.

U .S. MAPS
$1

These wall sized maps
show t he states a n d call
area . They are specially de·
signed for coloring to show
your progress toward 'he
Worked All States award of
ARRL. They come ;n
groups of four.

-, ..

PRACTICAL
TEST INSTRUMENTS

YOU CAN BUILD

37 simple test instruments you can make
c overs VOMs. VTVMs. semiconductor

test ing u nits, dip me ters. watt mete rs, a nd
just a bou t a nyt hin g e lse you migh t n e ed
arou nd the t e st la b an d ham shack . $4.95

L A P E L B A D G E S
$1

Name and call identifies
you at club meeti ngs, ha m-
rests, busted pot parties.
Hand engraved by skilled
New Hamp shire cra f tsman
with lovi ng care.

CUSTOMIZED DX
BEA R ING CHART

$4
An amateur who works

for a b ig computer com-
pany has a p rogram which
per-mits h i m to plug rn
your location and have ;t
print out the beartngs of all
the countries of the world
from your shack.

7 3 BI N DERS
$5

These binders are a gor-
geous red and co m e with
'he nicest "t of year
st ic k ers you 've ever seen.
The perfect thing for stor-

m" your Issu es of 73 '0
that they wo n't get lost or
sp il t o n. or into the h a n ds
of the J,. Op. Dress up
your shack with these
binders .

RF and DIGITAL
TEST EQUIPMENT
YOU CAN BUILD

WA A S $1

Worked Almost All
Sta tes - Proof of your
h avi n g wo rk e d 4 9 o f t he
50 states.

73 CERTI FICATES

ALL MO D E D XDC $1
An award for 2-way

commu nications with 10
countries u sing
CW -S S-S -RTTY-SSTV
mo des.

RTTY-DXDC $ 1
All operating award for

t hose who have submitted
proof of 2-way teletype
communications with 10
countries.

S STV DXDC $1
For z-wav Slow Scan

Television communications
with 10 countries.

DXDC $1

Available for those who
present proof of contact
(copy of log) with 10
d iffere n t coun t ries.

AF burst. function . square wave gene ra ·
to rs , variable length pulse generators - 10 0
k Hz marker, i-t and rf sweep generato rs,
aud io OSC, af/rf signal inj ec t or, 146 M Hz
sy n t hesize r, d igital rea d o u ts for cou n ters,
several counters, prescale r, mic rcwevemere r,
etc . 252 pages. $5.95

LATEST RELEASES from
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o Call Letter Desk Plate
o U8 Maps (4)
o 5 WPM Morse Code Tape
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36633 S. Gratiot
M t. Clemens Michigan 48043
3 13-79 1- 1400
Attention: Amateur Sales Dept.

BELTEK

THE NEWEST TWO METER RIG SPECS ABOVE AVERAGE

USES TR 22 XTALS XMIT AND RECEIVE

WE NEED GOOD USED LOW BAND GEAR!! High trade ins on ICOM - BEL TEK
5570 - ITC - MULTI 2000 - SBE 50. We have memory scans in stock.
IMMEDIATE DELIVER Y. Write lor high trade quote. Amateur Dept,
AUDIOLAND.

AUDIO LAND has a complete ICOM line in stock for

immediate delilJerq
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Mu/tiband Antennas-

i

How not to be trapped

Fig. 1. Th e GSRV rnultiband 80- 10 me ter anten
na.

co mbinatio n of choice for the antenna's
flat-top eleme nts length s as well as fo r the
length of th e 300n feed line, resonance can
be achieved o n all of the amateur bands
from 80 to 10 meters. The impedance
present at the end of the 300n line is about
50-60n and a regu lar coaxial cable of any
desired length can be used after this point.
Although not absolutely necessary , it would
be a good idea to use a I : I balu n for
connec tio n bet ween the coax and the 300,Q
line (note again that a I : I balun should be
used and no t a 1:4 balun). The antenna is
slightly " short" on 80 meters and the 300n
line sectio n serves as a forrn of matching
stub o n this band and a combination of stub
and /or impeda nce transformer on the ot her
bands. An SWR maximum of 2: I can be
achieved across most bands with a minim um
of about 1.3 : I at the best freq uency within
a band. One should take a bit of time to
properly trim the 300 line section for the
best SWR, particularly on the 20 and 15

T he harmo nic relationship of the high
frequency amateur bands has over the

years generated a multitud e of mult i-band
dipole designs. That is, a dipole for m wh ich
can be fed with a single feedline (p referably
coax) and operated on several or prefe rably
all bands 80 ~ I0 meters without any tuning
adjustments. "Trap" type dipoles have been
mo st popular over the past several years and
any number of variations of trap an ten na
designs are available . In general, trap ty pe
dipoles when const ruc ted of high quality
components give a good account of them
selves. Their disadvantages are usually fairly
sharp resonance within each band so that it
is difficult or impossible to obtain optimu m
performance in both the CW and phone
portion of each band and the ph ysical
loading of the antenna structure due to the
trap components. A number of amateurs
have been trying to get away from the use of
traps by finding the right combination of
dipole elements lengths so one can construct
an efficient multiband antenna from solely
wire elements. The followi ng is a description
of some of these designs which have proved
popular and in teresting. One can duplicate
these antennas directly , if desired, but they
also provide some very useful ideas' for
individual experimentation with antenna de
signs.

GSRV Mulribander

The antenna design of Fig. I is often
called the G5 RV anten na. By a proper

51 IT 5lfl
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Fig. 2. The DJ4BQ double dipole for 80-10
meters.

meter bands. A few feet, plus or min us,
depending upon the installation environ
ment, can make a considerable difference in
the SWR on 20 and 15 meters. Generally, as
far as the cost o f construction goes as related
to performance, the G5 RV design is about
the best design one can find .
DJ4BQ Double-Dipole

An only slightly more complicated design
is the DJ4B Q multi-band double-d ipole as
sho wn in Fig. 2. This antenna operates on
every band from 80 through 10 meters . One
dip ole (the longer one) opera tes on 80, 20
and 15 meters while the other dipole (the
shorte r one) operates on 40 and 10 meters.
So, on every band only one dipole at a time
is operative and, in fact, if one were only
interested in the bands on which the indi-

SINGL E WIR E . AN'!' L E N GTH

f'
138 1t FOR BO , 4 0 ,2 0,I0

I 6911 FOR 4 0 . 2 0 , 10,

could probably construct the flat-top from
300n twinlead with each wire in the twin
lead forming one of the dipole eleme nts .
Heavy duty tw inlead with copperweld wires
should be used ( Belden 8230) and one will
have to do so me experime n ting wi th the
elements lengths because o f the close spacing
of the dipole elements.

A Mod ern Wind om

Some old timers may still remember the
classical Windom antenna shown in Fig. 3
and named after the amateur who developed
it in the 1930 's. It is simply a half wave
antenna feed 14% o ff of the center po int
with a single wire fee der of any length. It
operates only on the evenly harmonically
related bands (80, 40, 20 and 10 meters fo r
the basic 80 meter antenna ; 40 , 20 and 10
for a 40 meter flat -top, etc.), It enjoyed
great popularity in it s day as a simple but
very efficient mult i-band antenna and a
theoretical analysis of its construction
proved the soundness of its design . That is, if
one studies the cu rrent and voltage relation
ships which exist along the flat-top on each
band, the feed point chose n 14% off center
does indeed provide the correc t matching
point on even bands for a single wire feeder.
[The characteristic imp edance is soon at
the feedpoint - Ed .] The era of TVI pretty
well killed the Windom because of the rf
that the feedline brought into the shack
which in tum made efficie nt tra nsmitter
shie lding and filtering almost impossible . For
a short while in the mid-1 95 0 's a varia t ion of
the Windom became popular where the
flat-top port ion o f the antenna was broken
and fed by a 300n line at approx imate ly the
same point as the original single linefeed
was connected in the original Windom. The
3001! line could be any desired length but at
some point a 4 : I balun had to be used to
bring the feedli ne impedance down to 75n
fo r a coaxial cable feed . The requirement for

Fig. 3. The Windom an tenna of the 1930 's.

,
14 %'"'l

4 0 ,5 "

55 I'

'-----;;;-;:;--~-----

200 OH M FEE OllN E OR 4 : 1 BA L UN
(SE E TEXT)

4 0 ,5 1'
-----~=----/

vidual dip oles opera te, one could put up just
a single dipole. The theory beh ind the
operation of the antenna is to choose the
dipole element lengths just to be slightly
short on each band such that about a 200n
feed point impedance results on each band.
This is accomplished by the dimensions
shown for the dipole. If the feedpoin t
impedance is matched correctly, an SWR of
no grea te r th an 1.5 to I sh ould be achieved
over most of each amateur band. The dipole
which is operative on each ba nd can, of
course, be fine trimmed for almost a perfect
I : I SWR in any specific portion of a band.
The ma tch ing of the 200n feed point
impedance can be done easily with a 1:4
toroid balun workin g from a 50n coax ial
line. The 1:4 balun can be co nnecte d di
rectly at the fee d point of the antenna and
coax use d to the transmitter or 200n ope n
wire line constructed for a light-weight and
more economical approach and used as a
feed line with a ] :4 balu n at the tra nsmitter.
The developer of the antenna reco mmen ds
spacing the dip ole wires at least 6 in. apart
to prevent interaction o f the eleme nts . One
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bands on which it operates. Note, however,
that this method of feeding the antenna does
not change the basic nature of the antenna.
It will operate only on even harmonic bands
and 15 me ters is not covered by a basic 80
or 40 mete r antenna. One simple way to
include 15 meters would be to erect parallel
to the Windom a regular half wave 15 meter
dipole which is connected in parallel to the
coaxial feed line on the low impeda nce side
of the balun transformer.

. . .Staff

Performance and Cons truc t ion

The trapless ty pes of antennas described
he re once properly adjusted and checked fo r
SWR will generally perform as well on the
low frequency bands as a trap antenna and
usually better than a trap antenna on the 20,
15 and 10 meter ba nds . The latter effect is
due to the fac t that on the higher frequency
bands, th e fu ll an tenna is still used whil e in
the trap antennas, the traps are arranged so
that the antenna remains a half-wave dipole
on -each band. Trapless antennas on 20, 15
and 10 start to exhibit some gain and hence
directivity .
" Natura lly, the performa nce of any anten-
na depen ds upon its height above gro und.
However, height above ground also effec ts
the impedance develo ped at the terminals of
an anten na and this is true fo r trap or
trapless antennas. Since the electrical height
above ground changes as the antenna is used
on d ifferent bands, the feed poin t im
pedance is also changing on various bands. A
bit o f pat ience is req uired to carefully check
th e SWR on each band before rushing to put
the an ten na into operation. Some time spe nt
in trimming the flat -top element lengths, or
the feedline in case of the G5RV antenna,
wil l pay dividends over the long run with far
better SWR performance on each ba nd.

Many amateurs will undouted ly think of
using these multi-ban d antennas as V types
fro m a to wer support. Basically, the
an tennas should work fine in t his manner as
long as the SWR is properly controlled . T he
Windom antenna has also been reportedly
used with the shorter leg vertical and the
longer leg arranged at a right angle to it.

50 OH M COA X. ANY l.ENGTH

Bargains

WORLD 0SLBUREAU

Fig. 4. The modernized Windom. Same dimensions
apply as shown in Fig. 3. Balun is made using
toro id kir.

7-"-E~
" We carry th e largest stoch of all t y p es of
EL ECTRON TUBES, S E MICON D UC T OR S,
I Cs. Special prices on 4CX1000As;
3-4002s, 82988, 8 1 lAs - a nd many o t her
industrial and receiving types. Prices and
catalog on request.
131-&9 FRANCIS LEWIS BlVD. ROSEDALE MV 11422 (211)918-5896

5200 Panama Ave., Richmond CA USA 94804

THE ONLY QSL BUREAU to handle a U of
your QSLs to a nywhere; ne xt d oor , t he n e x t

's ta te , t he n e x t cou n ty \ t h e whole world.
Just bund le them up (please arrange a lpha
betically) and send them to us with pay 
ment of 6t each.

1: 6 TOROID
BAl.UN TRANSFORMER

New FM27B-HT146 & Extras
At a low low price tag.

WRITE
AL'S 2-WAY RADIO
J. AL DEWALD RT. 3
DANVI LLE, PA. 17821
CALL 717-437-2622.

this multiband balun which was no t a simple
th ing to construct before the event of
to ro ids caused the antenna to fall into
oblivio n.

Recently , DJ2XH has come up with a
modificat ion of the preceeding antenna idea.
Instead of using 300n twinlead, however, he
goes directly from a coaxial cable through a
1:6 balun transformer connected in the
antenna flat-top as shown in Fig. 4 . A 1:6
balun can be wired using one of the toroid
balun kits in much the same manner as the
common I : I or 1:4 baluns. T he balun serves
th e purp ose of impedance ste pup fro m the
coaxial line as well as the unba lanced coax
to ba lanced ante nna transformation. An
SW R of under 2 to 1 can be easily achieved
with this antenna over the entire amateur
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Introducing CARF
The Canadian Amateur
Radio Federation, Inc.
Box 356, Kingston, Ont.
Canada K71 4 W2

A New National Amateur

Radio Society For Canada

T he 13,500 amate urs in the la rgest
cou ntry in the western hemisphere now

have a healthy and ac tive national o rganiza
tion of their o wn . Started in the centennial
year of Canada's nationhood, 19 67 , the
Can ad ia n Amateur Federation now serves
the growing ran ks of Canad ian amate urs.

In 1967 the Amateur Radio League of
Alberta invited the o ther provincial societies
to meet at the Winnipeg hamfest to d iscuss
the organization of a Canad ian nat ional
amateur society . Although for vario us
reasons a number of provincial SOcie ties
could not or did not atte nd, there was still
inte rest and support for t he idea from a
number of them, and off icia ls of t he
ARRL's Canadia n Division lent their
experience and advice .

The need for an independent national
body for the amate urs of Canad a having
been recognized, a decision was taken to
form as associa tio n of provincial societies
under the name of the Canadian Amateur
Radio Federation .

Although during the next two years
several other provincial societies gained
membersh ip in the Federation, progress was
slow. The membersh ip, however, eventually
increased to nine of the ten provincial
societies, activity increased and fin ances
were put on a solid footing.

Since then the nationa l Federation has
steadi ly forged ahead . In 1972 it was incor
porated under a Federal Charter with the
state d o bjective of becoming the nati onal
voice of amateur radio in Canada.

Each member society pays annual dues
based on its own membersh ip and appo ints a
delegate to the a nnual meeti ng where the

MARCH 1975

Federation's officers and directors are
e lected. Affiliate membership is availab le to
other amateur radio societies wh ich are
national or international in scope . Associate
membership is available to amateurs who
wish to support the Federat ion direc tly .

The main fun ction of the Federation is to
represent the membership on the nati onal
level to the federal regulatory agency, the
Department of Communicatio ns, known to
Canad ian ama te urs as " t he DOC".

In representi ng the amate urs of Canada
many submissions and proposals concerning
regulat io ns have been made to th e DOC,
after due consu ltation with the prov incia l
socie t ies. Minor problems are quickl y and
satisfactorily solved du e to the excelle nt
day-to-day personal contact of the Federa
tion's offic ials with the department's head
quarters in Ottawa, the nation 's cap ital.

There are seven directors on the board,
e le cted by the provincial delegates. The
usual corporate officers a nd the heads of the
various com mittees dea l with t he manage
ment o f day -to-day affairs. To keep
Canad ia n amate urs info rmed of what goes
on in Canada in the amateur world ,
especially in regul atory matters, t he Federa
tion pub lishes "The Canadian Amateur".

This monthly tabloid , with its topica l
news and comment on amateur radio events
on the provinc ial, nat ional and international
scene, has me t with approval by the fra ter
nity and has filled a lo ng felt need wh ich
publications from ot her countries could not
fulfill . Essentiall y news oriented, rather th an
technic al, it was started orginall y by an
experienced newspaper man, Gi l Steve ns
VE3BBQ, who died in 1973. The appea r-

129



ance, format and content of the two-year
old publication is steadily improving under
the hand of a professional journalist, Steve
Campbell, in Trenton, Ontario.

Another Federation publicatio n wh ich is
uniquely Canadian and is now in its third
printing is "The Canadian Amateur Radio
Regulations Handbook". This has been
edited by a former DOC official, Art Stark
VE3ZS, who heads the Federation Regula
tions Committee. It gives Canadian amateurs
interpretations of the regulations and all the
information needed to operate stations in
accordance with the rules. These do not yet
exist in Canada in the nearly codified form
which the U.s . amateur finds in the FCC
Part 97, but the Federation, at the request
of the DOC, is now drafting a codified form
of regulations for Canadian amateurs.

At present, the rules for amateurs are
scattered throughout the Rad io Act and the
Part 1 and Part 2 of the re lated regulat ions.
After inputs from Federation members as to
changes which should be made, the draft
"code" will be submitted to the DOC. If the
DOC approves, the draft will go through a
process similar to the FCC notices of pro
posed rule making. The codified regulations
will be published in the ' "Canada Gazette"
and comments invited from all interested
parties.

To meet the demand for the rapid supply
of information on important developments,
the national Federation started the CARF
News Service in early 1973. This supplies
news of immediate interest directly to the
editors of provincial and major club bu lletins
across Canada. Really "hot" items are imme
diately put on all major nets and broadcast
from VE3VCA, "the Voice of the Canadian
Amateur". Formation of a Trans-Canada
RTTY net is now under way to ensure rapid
distribution of important bu lIetins.

At the request of foreign national
societies, a central clearing house for incom
ing QSL cards was formed in early 1973.
The CARF National QSL Bureau, util izing
the Toronto-based Wheel Chair Round-up
Amateurs under the capable leadership of
Len Sumner VE3DOR, now handles thou
sands of cards, speeding their despatch to
the provincial bureaus and in some cases
directly to the amateurs of Canada . The
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Bureau provides an interesting work outlet
for a number of handicapped persons.

The regulations for the Canadian Ama
teur Experimental Services differ in many
ways fro m those of the United States . Two
classes of life t ime Certificates of Proficiency
in Radio can be obtained - amateur and
advanced amateur. The first enables the
holder to license an amateur station
restricted to CW operation on the HF bands
with phone etc., privileges above 30 MHz;
the latter gives full operating priv ileges on all
amateur frequenc ies. Both classes may
obtain a station license which includes their
mobile, portable and base stations. In addi
tion to the theory requirements the amateur
certificate requires 10 wpm and the
advanced "ticket" requires 15 wpm.

Special suffixes to the normal VE- and
VO calls can be readily obtained for use by
clubs, organizations, auto repeaters, etc. For
example the prefix "C" in combinat ion with
certain other letters is often used for such
calls in Canada.

Last year the Federation proposed the
formation of the Canadian Repeater
Advisory Group (CRAG) jointly sponsored
by it and the ARRL Canadian Divis ion. A
national two meter channe l plan, compatible
with the ARRL plan, was recommended and
the formation of repeater councils in all
areas has been encouraged . The support of
CRAG is reflected in the fact that most
amateur repeaters are now using the recom
mended channels and 600 kHz spacing. The
objective of the Canadian channel plan is to
enab le a mobile station to travel fro m coast
to coast in Canada using a min imum number
of crystals. So far the plan has five channe ls,
with three or four more being recommended
for congested areas.

As much of Canadian VHF mobile
activity is close to the U.S. Border a number
of the repeater counci ls are intern ational and
arc working efficiently in channel allocations
and preserving good relations that have
always existed between the Canadian and
U.S. amateurs. CRAG bulletins to provincial
councils and FM associations provide a
clearing house for repeater information on
frequencies and DOC rulings. There are no
repeater regulations in Canada but rather a
minimum of "guidelines" which are eas ily
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met by owners or operators . This follows the
DOC po licy of minimum regulation and
Je ll ing the a mateurs do their own policing.

Ca nadian amateurs are well aware of the
contributions mad e by the A RRL in Ca nada
since th e League assumed a t rusteesh ip of
ama te ur affa irs in Canada in 1923 at the
request of a delegation of Canad ian ama
teurs. Th is trusteeship developed into the
for ma tion of a Canadian division of the
League with the fu ll, voting status of any
ARRL division. There are unique adva ntages
in having a Ca nad ian amateur o n the ARRL
Board, not the le ast of whic h is the facility
to put the position of the Canad ian me mbers
of the League befo re the ARRL Board .

Two Canadian division directors have
been elevated to the post of vice-president
AR RL over th e years, the last be ing Noel
Eato n VE3Cj, who rece ntly ass umed the
office of president of the In ternat ional
Amate ur Rad io Union .

At pre sen t the ARRL Canadian div is ion
director sits on the IARU for League
members in Canada but the Federation has
reques te d that this representation by relin
quished to it as the federa lly chartered
national organ izat ion, as befi ts a sovere ign
nation. There is growi ng support for t his
ac t ion in Ca nada but t he IARU has to date
no t re cognized the Federation's legitimate
asp irat ions in t his direction although the
natio nal Federatio n is ready and willing to
undertake th is responsib ility.

O n the domestic scene the Federation is
studyi ng a probable change to fu ll vot ing
membership by ind ivid ual amateurs as well
as by provi ncial soc ieties, enla rging its
ad ministra tive and organizational structure
and an increasing its now sound financ ial
base . Its future lies with the amateurs of
Canada. The ir partic ipatio n and support are
needed.

For interested a mateurs, the mailing
address for info rmati on about the Ca nad ian
Ama te ur Fede rat ion Inc. is P.O. Box 356,
Kingston, Ontario K7 L 4W2. Annual dues
for indiv idual associate members are $5.00
which includes a subscription to the
Ca nadian Amate ur. A new and up to date
Canad ian Regula t ions Han d boo k, just pub
lished in its 2nd edit ion, is no w availa b le fo r
$4.00 fro m t he same addrcss. . . . . VE3VCA
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-G ATE WA v-.
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS. MISSOURI 63130

(314) 427·6116

THUMBWHEEL SWITCHES

ST ANDA RD SIZE· 0 .5 x 2.125 x 1.78
10 posi tion decimal $3.00
10 position BCD & com pl. $4.00
End Pl ates (per pair) $1.45

MINI ATURE SIZE· 0 .312 x 1.3 x 1.3
10 position decimal $3.00 --rK ~I
10 pos. BCD & como. $4.00 ~~
10 pas. BCD only 52.75 l llil
End Plates (per paid $1.00 l ~

Divider Plates $1.25 u t-IlH
Blank Body S .30 ~

All switches are black with white fig
ures and snap-in front mounting.

11 MFD - 10kV dc capacitor - 19 x
13 x 5. Ship WI. 90 Ibs. $25.00

4 MFD -10kV dc cap acito r - 9 x 8 x
4. Ship WI. 30 Ibs. $15.00

7.5 MF D - 7.5 kV de capacitor - 12 x
8 x 5. Ship wt. 25 Ibs. $10.00

Sub·Miniature Toggle Switches - Sil

ver co ntacts, salt -wip inq, 6 amp con

tacts, American made, new - $1.00 ea.
Types available - SPD T, SPD T(cen ter off),
DPDT, DPOTfcen ter off}, DPDT(center off,
spring re turn).

MARCH SPECIALS

DL·62 LED, giant 6 inch, seven segment
$2.50

1 Ohm , 1%, 25-watt dale-Ohm resistor,

single hole mount $.50

1 Ohm, 50 Watt slider resistor $.50

GATEWAY ELECTRONICS of COLORADO

Announcing the opening of our new Denver
Colorado store on or about March 1st.
Location is 2839 W. 44th Avenue. Come in
and see us for store opening specials a nd
pnzes.

$5.00 m inimum order. Visit us when in St. Louis.
Please include su fficien t postage.
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No w you can learn th e code In a f ract ion of th e time it
used to take!

..';":;:., .', . '.' ... .. . ,

./

mOODE' OOrnSEW '\·
•

••

•

• ~~

.

" ." e • • e

o 5 WPM This is t he beginn ing tape for
peop le wh o do not know the c ode a t a ll. It takes
them through the 26 le tte rs, 10 numbers and
necessa ry punctuation, comp lete with pract ice
every step of the way using the newest blitz
teaching techniques. It is almost miraculo us! In
one hour many peop le - including kids of ten 
are able to master the code. The ease of learn ing
gives confidence to begin ners w ho m ight otherwise
drop out.

o 14 WPM Code groups aga in , at a brisk 14
per so you will be at ease when you sit down in
front of the steely eyed government inspector and
he starts sendi ng you plain language at only 13 per .
You need t his extra margin to overcome t he panic
whic h is u niversal in the test s ituatio ns. When
y ou've spent your money a nd t ime to take t he t est
you' ll than k heavens you had th is back breaki ng
tape .

four speeds
available

Plays on any cassette player so you can
practice anywhe re anytime!

o 6 WPM T his is the practice tape for the
Novice and Tech nician licenses. It is made up of
o ne solid hour of code, sent at the official FCC
standard (no other tape we've heard uses these
sta ndards, so many people flunk the code when
they are sudde nly - under p ressure - faced w it h
charac ters se nt a t 13 wpm a nd spaced fo r 5 wp m ).
This tape is not memorizable , u nlike the zany 5
wpm tape, since the code groups are entirely
ra ndom characters sent in groups of five . Practice
th is one duri ng lu nc h, while in the car, anvwhere
a nd yo u'll be more than prepared for the easy FCC
exam.

o 21 WPM Code is what ge ts you whe n you
go for t he Ext ra Class lice nse. It is so embarrassi ng
to panic out just because you didn't prepare
yourself with this tape. Though t his is only one
word faster , the code groups are so difficult t hat
you'll a lmost fall asleep copying the FCC stuff by
comparison. Users report that t hey can't believe
ho w easy 20 per really is with this fa ntastic o ne
hour tape. No o ne who can copy t hese tapes can
possibly fa il the FCC test. Rem ove all fea r of the
code fo rever w ith these tapes.

I
I Name

I Address

ONLY $J.95! 73 is in the publishing business. not
tapes, so these are priced much lower tha n anyone
else could sell them. Have you ever sean one hour
cassettes for under $6?

ORDER NOW!

Call

5 WPM 1 hr cassette $3.95 0 14 WPM 1 hr cassette $3.95
6 WPM 1 hr cassette $ 3.95 0 21 WPM 1 hr cassette $3.95

o all four cassettes $13.95

73 Magazine - Peterborough NH - 03458

I City

I
I

132

o
o

Sta te Zip

73 MAGAZIN E



MA RCH 1975 133



••_....... ...'..--~--

United States
Callbook
All W & K list ings
$12.95

---
._--
.._-

callbcck

Orde r f rom your favorite electronics deal
er or direct f rom the publisher. All direct
o rde rs add 75¢ shi pping and ha nd ling pe r
Ca llboo k.

_._--
._---

Don 't wait until 1975 is half over. Get
your new Callbooks now and have a fu ll
year of the most up-to-date QSl info rma
tion available anywhere.

The new 1975 U. S. Callbook will have
ove r 300,000 W & K listi ngs. It will have
ca lls , license classes, names a nd addresses
plus t he ma ny va lua ble bac k-u p cha rts a nd
refe rence s you have come to e xpec t f rom
th e Callbook.

S pecia lize in OX? Th en yo u' re looking for
the new, la rger than ever 1975 Foreign Call·
book with ove r 225,000 ca lls, na mes a nd
addres se s of a mateurs outside of the USA.

._--

._-_..-

----

._--._--

._------------_.-

YOU WOULDN'T
START A LOG
IN MARCHi...-"'2

RIGHT NOW
is the time to order your

Foreign Radio
Amateur Ca llbook
OX li s t ing s

$11.95

E. fOR RAD IO AMATEUR 116 k
'IlR\~RE.E. J&caDD INC.

"ROC\,\URE. Dept. B 925 Sherwood Dri••
.. lake Bluff, III. 60044

"'"----

SU BSCRIBE TO HO TLINE TODAY!

LATEST breaking FCC news
NEW petitions filed

IMMEDIATE job openings
HOT classified ads

BRAND NEW product reports
CU RRENT OXpediti ons

contest NEWS
hamfest EVENTS

government ACTIONS
propagation FLASHES

everything UPCOMIN G
convention HAPPENINGS

T hat's just what HOTLINE gives you .
Late breaking news is in your ha nd whi le
it's sti ll happeni ng! Every other F riday ,
HOTLI NE rushes you all the up-to-the
minute info that's so vital to the active
h a m . At only 30t an issu e , it's o ne of the
few real bargains still left! And a t hird of
that's for postage! Just what does
HOTLI N E offe r you ?

ONL Y $8.00

Get the news while it's still news.

City State __ ZiP _

Address _
"'~ --------

NEWSASIT
HAPPENS

••••••••••••••••••••
Mail today to 73 Magazine,Peterborough NH
Bill me after I receive my first issue. 03458.o Yes! RUSH ME HOTLINE TODAY.
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UNIJUNCTION TRANSISTOR
2N2646 N-type, To- 18, sta ndoff
ratio .56·.75, ABB 4.7-9. 1, I P 25
. .. $1.20 ea.

XENON Flash Tube
Th is XENON flash tube is sold w i th hard to fin d
matching p ulse tra nsformer, industrial design . no t
the cheaper version u sed in m ost h obby kits.
Exc eedingly bright f lash. Suppl ied wit h comp le te
specs and fla sher c irc u it diagrams. The tube is 2Y..
inches lo ng . Order Number SX FTWT $4.50

SEMICONDUCTORS
Bra nd New--·Tested -c-Guaranteed

R.F.Tra nsistors
2n384 PNP su, TO-5, 40 V
tu me., 100 mhz, 51.00 ea.
ECG123A NPN si!. T o-1 8, 40 V,
600 ma.. 200 mhz, .... .8~ ea.

lO' Plastic Power Output 'rrensetces
30 watt, 3 amp., 60 vo l t Com pl i·
me ntary Pair. PNP- 2SA496
NPN· 2SC496. $1,50 ea . Pair $2.50.

Mi nia tu re SCAs, T o-9 2, 500 ma., 1,2 volt gate
2N5060 30 vo l t $ .40 ea.
2N5061 60 volt $ .45 ea.
2 N5062 10 0 volt $ .50 ea.
2N5063 150 volt $ .55 ea.
2N5064 200 volt $ .60 ea.

$3.75
3 f or $ 10.0 0

We would /ik e to express our sincere thanks to the readers of
73's for the overwhelming response to our pre vious advertising.
As an answer to the many req uests we are no w o f fering the i tems
below. Please refer to the January issue for general information
on products and shipping.

FILAMENT TRANSFORMER
11SW-60Hz primary 6 .3 V 6.6 amp secondary
(Cata log $ 7.501
#FT66
#FT66

POWER TRANSFORMERS
Brand new , b oxed, indust r ial !}'"ade uni t s. Dual
primary (460, 230 v.I, sec. (115 v.I Can be used
as 2 or 4 t o 1 stepup or stec oown, (Example; 115
v, in , 30 , 50, 230, or 460 v, out. Or can be
paralleled f or + and - supp l ies for ampli f iers etc .
Two power ratings ava ilable .
#PT50 50 watt - (worth $ 10) 55.00
#PT100 100 watt - (wor th $ 13 ) $6.50

Copper Cla d
p lu g in b o ar dS

3 for $1.00
10 for $3.00 2

10 0 for $ 25.00 J ~v./

New Unetched Blank Plug I n Boards
Single sided copper clad boards (3-3/8" x
4-511 6" x 1/1 6"). Now y ou can design y our
c ircu i ts on conve nient p lug in boards and el im 
inate the har d wir ing that is so fru strati n g in
f requen tl y changed or experimental c ircu i ts. Fi ts
sta ndard 15 pin .0 56" connector.
Oecer Number CPIB3 3 for 5 1.00

CPI B10 10 for $3.00
CPI Bl 00 100 for $25.00

~
~ -eo -'..,~~- PLASTIC TRIAC
. -- SC14 1B 200prv ., 8amp . . • $ 1.10 ea.

1975
CATALOG

NEWL Y RECEIVED TEST EQUIPMENT
FXA Model B81 2A Standing Wave A mp li f ier, use as VS RW meter, square law

detector, etc .$3 5.00
B& K Model 8 50 Color T V A nalyzer with manual and accessories .$75.00
Fluk e Model 801 Different ial Null Voltmeter, bench model , work ing

condition .$50.00
Emp ire Dev ices Mode l M M 120 Ampl itude Modulat ion Meter wi th Model

T2/MM 120 tuning unit (50-100 0 M Hz ) .$55.00
Superior Model TWl 1 Tube Tester (emission typ e) . . . . . . . . .515.00
Heathk i t Inte rmodu lat io n A nalyzer __ ..$ 15.00
General Rad io Model 1539 A Strobostave. slave u nit for G.A. Strobotac $12.00
Beckman Model 736 1A Digital Counter _ $38.00
Hewlett Packard Model 205 A G 20-20k Hz metered audio generator .$90.00
Mil l ivac Model MV73 B Multimeter VTVM, AC, DC, RF , Ohms, Current from

1 u amp t o 10 amp . . . . . . . . . . . . . . . . . $27
Act ion Lab s Model 800 A V TVM . . . . . . . . . . . . .$24 .00
Baird Atomic Model' KT-1 Genera l Pu rpose Transisto r T est er .$ 18_00
Hew lett Packard Model 200C Osci llator 20 -200k Hz . _ . . .$30.00
Signal Corps M E22/ PCM Dec ibe l Meter . . . . . . . . . .$34 .00
IBM Block Tube Tester . . . . . . . . . . . . . . . . .$25.00
Tektronix Model AM31 Oscilloscope, working condition with three

plu g-in uni t s 11 A), {N I, (5) , and or igi nal manual .... . $575.00

Special Tube Tester Offer, .Two Hickok Model 123A Cardamatic Dynamic
Mutual Conductance Testers (one carries the Montgomery Ward name)

no dials to adjust , just push in a pre-punched card and the unit does the
rest . . . . . . • . . , , , , •. , . , , , , ... , , , , , , . , , , . $150 each, $250 for both,
Browning Laboratories Model TAA-16B swr Amplifier $4 5.00
Browning Laboratories Model TVN- l l Klystron Power Supply $3 4 .00
Metered h igh p ower adjustable load bank for generators , power supplies,

etc . Meters mo nito r voltage i n four ranges (1 , 10. 20, 501 and
current in four range s f1 0,50 ,1 00,500) . Complete with te st
cables, shu nt etc. .$4 7.00

Minimum Order - $2,00
On orders of $25,00 or
more we ship FREE
except tes t equipmen t
P,O, Box 438
Lowell MA 01852
617-458-3077
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tions included. Guaran teed . At your
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BUDINIG MFG. Co.PO Box 978 Ramona CA 9206

Precision rectifier for ac Volts to I V for your lab.
Use d with an ertenuator you have a precision
millivoltmeter. To set up shor t A and B to ground
and adjust P2 for zero output. Unshort A and B
and adjust PI for zero outpu t Complete details
can be found in Radio & Elec tronics Cons truc tor,
Aug. 74 page 25 .
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TEST TERMINALS "

ELECTRONIC PARTS

BARGAINS
DIGITAL CLOCK CHIPS BY NA TlONAL

FACTORY NEW UNITS!
MM5314 - 4 or 6 digits. 24 pin DIP. Use with LED
Readouts. With Specs , - $3.95
MM5316 - Alarm chip. 40 pin DIP. $4.95

TEXAS INSTRUMEN TS BDIGfTCALCULATOR CHIP
TMS0 103NC. Four function . Same style as used in TI
pocket calculators. Factory new units, with specs. $2 .95
each

LED READOUTKIT
You get ; 7 - OPCOA SLA-1 ReadOut 1-7490, 1-74 75.
1·7447.

Complete Kit - $2.95

DL747 JUMBO LED READOUTS
By Luronrx..65 inch character . Common anode. Outper-
forms SLA-3. Perfect lor Qiant diQital clocks. Orlly 20 MA.
per segment. Special - $2.50 each .

HEWLETT·PACKARD LED READOUT
.30 inch character . Common cathode. One of the brightest
readouts around. Factory prime units. not retested seconds
as sold by others. ' 5082-7740 994 ea.

lAMP 1(X)() P/V Silicon Rectifiers
IN4007 . Factory prime devices . 10 for $1.00.

RCA HIGH VOLTAGE POWER TRANSISTOR
100 Watts. 5 Amps. 300 VCEO. TQ-3 case. Silicon NPN.
Mig. house numbered 2N5240 . Reg.Jlar catalog is $6 .
Pertecttcr H.V. supplies or vert ical and horizontal circuits.

SPECIAL - 994

POWER TRANSISTOR HEATSINKS
Double finned, b lack anodized aluminum. Dr illed for 2 TQ-3
transistors.

594 each.

12VDC RELAY
DPDT. Heavy gold plated 5 amp contacts . 300 OHM coi l.
limited Oty . 994

SWITCHES FOR DIGITAL CLOCKS, ETC.
Rocker style. SPOT. miniature size . 4 for $1.
Push Button. SPST N.O. Enclosed. mini. 3 lor $1.

HEAVYDUTY TRANSFORMER
36 VAC, 3. 5 AMPS. 115VAC 60HZ. PAl. For power
supplies or audio power amps . Best qual ity, fUlly enclosed.
$4.95.

SUBMINIATURE TRIMMER CAPS
Ultra stable, Range : 3.5 to 18PF. 2 for $1

FILTER CAPS
5000 MFD 20 WVDe. Twist lock. 994 ea.

NATlONAL VOLTAGE REGULA TOR
like 7805 . 5VDe - l AMP output. Has ro-zzo plast ic
power tab - 994

IN4148 COMPUTER DIODES
Same as IN914. Factory prime. 20 for $1.

48 HOUR SERVICE
You deserve, and wil l gel prompt shipment. On orders not
shipped in 48 HAS., a 20% cash refund will be sent. We do
not sell junk. Money back g.Jarantee on every item. WE
PAY POSTAGE. Orders under $10 add 751 Handling. No
C.O.D. Texas Res. add 5% tax.

S. D. SALES CO.
P.O. BOX 28810

DALLAS, TEXAS 75228
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W2NSDIl from page 3

tac ted us on BGI had as much fun as
those of us who made the trip - that
is something none of us will ever
forget for the rest of ou r lives - it was
t rue adventu re.

Armond tel ls a story of an aircraft
in trouble whose MAYDAY ca ll on
20m was answered by two W6s with a

Amateur ill:::l"lIIit~ llui('kl~- U\N
ca na- tilt" hf"flt"fil !' of IIU' \'0\
circui t . . .

requ est to OSY since they were busy
worki ng Europe long path . True story.
Fro m this Armond dec ided that the
W6s didn't care whether the plane
crew d ied o r not and agai n the fi nger
of guilt was poi nted. Ba loney I Five
will get you ten that the 6s heard
someone open ing up in the next
chan nel and asked them to move . I'll
bet that as so on as they fo u nd o ut it
was a n eme rgency they broke their
guts to do everything possible to help.
Hams don' t ignore c ries for help - if
anyth ing they over-react and go to
incred ib le lengths to help , They get
medicine for people in remote places
against all sorts of odds. They get
word of ill ness th rough to relatives.
And they do this regularl y .

Sure, we have a few nuts among us.
The FCC has not yet started giving
sanity tests along with the code test 
or even intell igence tests. Not that
intelli gence cou nts for much , by t he
way . The head of Mensa recently
observed that " intelligence is no
imped iment to stupidi ty." I th ink that
is worth ma king into a plaq ue or a
bumper sticker, The 6s in question did
something stupid.

While it p robably isn't fair to pick
on Armond for saying these thi ngs,
since many othe rs have said them
before. the fact tha t a pub lisher and
editor of a ham newspaper sees hams
in th is way is significant - and it is
indica tive that a great many o ther
amateurs may be thinking of ham
rad io in the same terms. Should we
fee l gu ilty because we d on' t " build
any more?" Should we feel gu ilty
because we do n' t feel that we per
sonally are really contributing? I think
we should all feel proud that we are a
part of a group that has co nt ributed
so much .

T he fact is that few of us are
perfect c reatures. There is more than a
little bit o f laz iness in the best of us 
some larceny - prejudices - arro ·
gance - and all of the other charac
teristics that we really wish we didn't
have, but are stuck with. Sure, darned
few o f us can look Armond in the eye
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and tell h im that , dammit, we have
nothing to feel gu ilty about. Not
honestly , anyway.

There is no requirement in this
world fo r anyone to be pe rfec t. It is
not expected and I t h ink if someo ne
perfect were to show up we would get
rid o f him as fast as we could . We have
a pretty good record along that line,
right? People who are too good step
o n toes and have to be taken care of.

Once we understand that we really
don't have to be perfec t - to try and
be Supe r-ham - we can start comi ng
to terms wi th ou r hobby. It is difficul t
to work when you are all wound up
with guilt - it's a big turnoff. Just ask
clu b p res idents and club bu lletin
editors who try to use gu ilt to get
members to meetings or to wri te for
the club paper - it doesn't work .
Guilt has been used for years to try
and get us to use our unused bands.
No amount of shame w il l popu late
220 MHz - we' ll see activity there
when there is a good logical reason for
using t he band - when it is fun.

Th e FCC regulations give us a list o f
the reasons for amateur radio to exist
in th is coun t ry. It is worth reading
over. lt st arts out w ith our providing
commu nications in t imes of emer
gency. We do that. Few of us have
not participated in some sort o f emer
gency co mmu nica tio ns and every one
o f us is ready and trai ned to be of
help when the ti me is r igh t. Fate may
not have selected you quite yet, but it
probably wi ll.

T he regs ask that amateurs con
t ribu te to the radio ar t. We d o that .
We may do it by worki ng on some
fool invention that can 't possibly pan
out .. . but does . . . something no
labora to ry could waste t ime and

I!' Ilwr!' all\ n'a.'"'l1O For :<l,II"·

nal*:t'llal io n if """ <1 1"1" ~u i ll ~ nf
nul IH' r !'onall~ i rl\ (' lI l i n :;::
S~B'f ...

money on. We may do it by he lp ing
another ham prove a new system or
technique is workable as t housands of
ama te urs did when FM was first in
ven ted - when na rrow band FM was
pioneered when sideband was
pioneered when SSTV was
pionee red - when new RTTY circu its
we re deve loped and tested on the
bands - etc. Did you know that
circular antenna polarization (which is
now used for much of the satellite
wo rk) was inve nted by a ham and
p io neered on the ham bands? . . . that
the parametri c amplifier was
developed o n s ix meters by a
ham? .. , etc .

T he regs ask us to become sk illed in
communicati ng and in tec hnical work.
Contests and certificates encourage us
i n I ear n i n g c om m u n i c a.
tions .. . bu ilding helps us d evelop o ur
technical abilities. More hams are
building today then ever befo re in the
h istory of the hobby, as you probably
know. True, not many of us build
stuff that we can bu y - it isn't very
practical to bu ild a rece iver or trans
ceiver today - but that doesn ' t stop
us from knock ing together counters,
sy nthesizers, and a ll of the othe r
good ies descr ibed in the articles in 73
Magazine. One look at the pages of
ads for parts te lls the real story about
hams buildin g - I count 39 pages of
pa rts and test gea r adve rt ised in the
January issue of 73 - just compare

Ubviou-lv no 0I1t' can do everv.
thing - ;;1 lea.-;I not until Ilu'I"I" -j!,

<I ('l'rlifiealt' out for it ...

that with any past year of QST back
during the golden age of bu ilding In

the 20's and 30's.
The regs ask that we have a

rese rvo ir o f t rained operators, tech
nicians and techn ical experts. That
includes every one of us one way or
anothe r. T here is no th ing th ere about
any of us having to be all t hree - to
be super-ham.

Lastly. the FCC mentions inter
national good will. Even the most
dedica ted DXer does get into long
win ded contacts with fe ll ows in other
cou nt ries now and then when things
are slow. . . and ma ny contribute to
inte rnatio nal good will. Oh. a few
work up some p retty bad will , but not
many.

Hopefully I have done much to
exp ia te any la tent gu ilt feelings yo u
may have had about amateur rad io .
With that ou t of the way , let's take
another lo ok at our hobby and see
what we can do to imp rove it. I hope
tha t we agree th at ha mm ing is fun . No
matter what you r p resen t bag is, I
hope you'll agree that all aspects of
the hobby are fun for those involved.
Building is fu n - DXing is fun 
contests are fu n - moo nbou nce is fun
- Oscar is fun - inventing is fu n 
repeaters are fun - rag chewing is fun
- clubs are fun - club newsle tters are
fun - t raffic hand li ng is fun - phone
patch ing is fun - and so on. The other
side of that coin is the understanding
that no one aspect of amateu r radio
sh ines golden with goo d as compared
to the others. T here isn' t time for
anyo ne to do every thing in amateu r

Continued on page 138
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radio - and there is thus no logical
reason for any feelings of ~ilt over
omitting some of these aspects of the
hobby - and there is no reason to be
bigoted about your particular cur re nt
enthusiasm and talk down other
interests.

TIll' FCC has no l vet :o larh·d
p"i nl!: sanity It·:ot;; along wit I. lilt·
code 1(';;1 .• .

One of the purposes of 73 Magazine
is to try to communicate the fun of
the different aspects of the hobby . We
try to encourage y ou to try new
things - to learn more about what is
going on . When two meter FM came
along we saw it as big fun so we did
everything we could to get you to try
it. At fi rst it was a lonely go, with
readers writing in telling us not to
bother them with all this FM stuff,
and with little help from the other
ham magazines. But gradually, after a
couple of years, after about 20,000 of
the 73 readers had been convinced to
give FM a try. and the couple of
hundred repeaters had !Town to a
thousand, the other magazines dis
covered FM and then it was okay.

DOCKET 20282

The basic reason cited for the
"restructuring" of amateur radio is
the steady drop in t he number of
amateurs. Frankly, I don't think that
setting up a Communicator Class of
ticket is the only possible solution to
the problem .. . but it may indeed
work.

Even if th is does go throu~ , which
I suspect it will, perhaps i t is time for
us to sit back and think a bit about
amateur radio and our personal
involvement with it. We don't have to
wait for 20282 to go through and
unleash a million CBers on our VHF
bands (well, some people are pre
dicting that .. . I don't believe it), we
can get started right away with pro
grams to get more hams licensed.

A few hams have discovered that it
is fun to teach people to get their
tickets. Bill Welsh W6DDB has helped
over 20.000 to get l icenses so far and
is sti l l at i t hot and heavy. He is doing
that because he enjoys it, not because
he is a sain t or a super-ham Bill's
classes take up so much of his t ime
that he doesn't get much else done in
hamming - a fact that I hope does
not make him feel guilty.

Code classes are simple to set up 
all you need today is a cassette player
and you are in business. Theory
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classes aren't much more difficult. If
you aren't sure about the thoerv then
ask around and you'l l find volunteers
who do know what they are talking
about and who will help . High schools
are brimming with prospective hams 
as are the CB channels - not to
mention the retired people and the
handicapped in your neighborhood.
Deaf people fi nd amateur rad io a
fantastic blessing - they use CW and
RTTY - as do the blind. I've even
met deaf-blind hams. And you think
you have problems!

How do you get people to the
classes? Advertise . You use the local
bulletin boards - demonstrations in
shopping plazas - signs at the high
schools - articles in the local papers
on ham activities and the benefits of
amateur radio - there are any number
of ways to attract newcomers.

Be proud that you are an amateur
- a ham - a HAM! Let your neiqh
borhood know what it means to be a
ham and how much fun it is. Let them
know what the benefits are to them 
how older people and shut-ins are no
longer lonely - how you provide
telephone calls home for service men

If ~Oll hall' ;;OInt· TV I. luuk II IMl n
t hi.~ as all 0 Pllurl llllity 10 ('uml'rl
a I)('i:~h hor lu an appreciator (If
amateur ra dio. 1101 as a (· 11"..•

thrown O il vour donr .. .

in isolated parts of the world - how
your help in times of disaster - how
you make friends allover the world. If
you have some TVI, look upon th is as
an opportunity to convert a neighbor
to an appreciator of amateur rad io,
not as a curse thrown on your door.
Get in a couple of other hams and
invite the neighbor over to see and
talk - and air his comp laints - be
sympathetic and work with him to
solve the problem You may end up,
as many have, with TV I of your own
when the neighbor gets on the air.

Hams often wish that they had
political clout. It isn't that difficult to
get, with just a little planning and
work. A club can arrange things so
their Senator or Representative gets a
good view of amateur rad io in his
home area. All of these gentlemen do
get back home now and then to
campaign and they are very interested
in meeting constituents. I f your club
arranges a meeting at the shack of a
member the chances are that the
congressman will come. You'll be able
to tell him about amateur radio and
show it in action to him, complete
with an interesting (and perhaps pre-

planned) OX contact. How many
CBers do you think will be able to
pull something like that off? And you
know that such a demo . besides being
invaluable to the hobby, would be a
lot of fun.

1t really is about time for all of us
to feel a tremendous sense of pride in
our hobby. 1t is one of the most
valuable hobbies there is . Youngsters
tha t we get involved in it will
probably benefit from the association
for the rest of their lives. A high
percentage of hi~ school age hams go
into electronics or communications
for their life's work - providing both
our country and the world with the
technicians and engineers to keep
things developing.

When an amateur provides emer
gency communications we should all
be proud to be a part of this - that
one of our brothers was lucky enough
to be in the right place at the right
time.

Sure, there is a lot we can do to
improve the image of amateur radio.
We can pitch in to help when there are
serv ices to be performed for our com
munit ies. We can keep our imagina
tions active for ways to use amateur
radio for public service - and we
should do all we can to make sure that
our services do not go unnoticed - for
these things are news and will help us
attract more prospective amateurs.

And the next t ime someone gets up
and starts making you feel guilty
about your lack of participation in
amateur radio - don't let him get
away with it. Stand up and give him
hell.

OX INFO WANTED

Readers in foreign countries or
amateurs visiting other countries are
asked to get all the information they
can about the classes of licenses avail
able - the privileges of each class 
and some idea of the exams involved
in getting the various classes of
license, including a brief of the exam
material if available. Please send this
informat io n to 73 Magazine, Peter
borough NH 03458.

This info is needed to help with a
book let on the subject - it may also
be of considerable help to the FCC in
its reciprocal licensing program and to
the amateur licensing authorities of
countries planning changes in licenses.
1t could be most helpful too in
approaching third world countries 
the countries which now hold the
whip hand at the ITU.

W2NSDI1
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Mobile Slow Scan Television .,
•

••• yes - and other • •trivia

N o t a few of the slow scanners are
working their countries mobile these

days. Well, if they can work 'em on the low
bands, why not two meters too ? No reason
against it, obvio usly .

The next step was to give it a try with a
small cassette portable recorder. This was
put up to the 2m FM mike and the system
worked, amazi ngly enough. That slow scan is
rugged stuff whe n it will man age to survive a
trip through a cheap reco rder - out a tiny
speaker, into a ultra-low fidelity hand mike,
o n through a 2m rig, then a repeater,
another 2m rece iver and fi nally into a slow
scan mon itor. Formidable.

The fac t emerged fro m the tests tha t it is
diff icult to drive evasively enough to ward
off wild Massachusetts drivers wh ile running
a tape reco rde r on the passenger seat and
hold ing the mike to its speaker. The q uick
change on receive to the recorder mi ke into
the 2m speaker so the rece ived slow scan
signals could be recorded and looked at later
on the home monitor was too much.
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Obviously a more permanen t installation
woul d have to be made.

Toshiba had a good look ing mobile
casse tte recorder - stereo - so that was
bought and install ed beh ind the passenger
seat. There is a little problem in the Datsun
240Z car t hat no t everyone faces - a drastic
lack of room fo r install ing more than o ne or
two of those sma ll boxes our rigs and o ther
toys come in. I'd already used up the most
choice spot for the IC-230, which was
screwed to the drive shaft tunnel at my right
knee, faci ng up a t me . Just forward of tha t
was th e Heath Siren/ P.A. sys tem. And th ere
was no roo m at all under the dash , so the
o nly spot I cou ld easil y reach was behind the
passenger seat, screwed to the tunnel wall .
This turned out to be just fine and si mple to
use,

Any ste reo sys tem is no better th an the
loudspeak ers used - and, in gene ral, thi s
means the larger the speake r and speaker
enclosure, the better the sou nd. That is , of
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course, an oversi mplification, but not far off
base for smalle r speakers. In the interest of
econo my and the best sound I could man age
to fi t in th e car, I decided to get a pair of the
Heath bookshelf " hi-f i" speake rs .

The pair of Hea th AS-16's went together
easily and didn't take up too much room in
the back of the car. The sound may not be

.hi-fi, but it is spectacular compared to just
about a ny o ther mobile stereo sys tem.

Having been a designer and manufaclU rer
of speake r e nclosu res in past years, I have a
fa ir idea of what can or ca nnot be done
with in the confines of a n auto mobile - and
I mu st say that the sou nd comi ng from the
Hea th speakers was not d isappo inting.
Though small, the speakers fille d the inside
of the car with a surprisi ngly rich bass. I
made cassettes of some of my more demand
ing demonstration records and found th at
the performance was quite credible. Perhaps
some day I'll have the time to put together
an enclosure of my o wn design to match one
of those super compl iant four inch speakers.
I'll be t that I can get the response down to
below 40 cycles wi th that - and that's all
you can really expec t in a car.

The interwiring took a while - connec t
ing one output of the casse tte recorder to
the IC-230 for slo w scan tran smission - the
output of the 230 to the recorder - as well
as to the public add ress system and a
separa te speaker which is in place of the
car's ash tray (I don ' t smoke) a nd cigare tte
lighter o n top of the tr an smission hump . I
installed a sma ll switch in the mou lded
plastic hump cover to switc h the speakers
from the cassette recorder to the ste reo car
rad io, and another switc h to permit the
Heath P.A. system to be fed fro m the stereo
line or the IC-230 audio . That 's enough
switc hes to keep a nyone happy .

To se nd slow scan it is only necessary to
plu g in t he SSTV cassette. To receive, just
turn on the cassette record er.

Ste reo FM signa ls take a lot more rf signal
stre ngth than mono, so I found th at I was
having trouble with many of the signals
fading as I drove arou nd through the moun
tains and hills of New Hampshire try ing to
listen to tho se Boston sta tions abou t seventy
mil es away . I needed more antenna. I
checked the Lafayette and Radio Shack
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catalogs, but cou ld f ind noth ing listed th at
loo ked like a gain anten na fo r 100MHz
mobile. One day, while tal king with Andy at
Gam, I men tioned this problem and within
minutes I had a nice Ga m gain antenna in
hand for the broadcast FM band ! Durn thing
worked, too. I could even get goo d stereo
copy from inside my garage , right th rough
the local moun tain whic h shields us fro m all
those nice Boston stations o n FM and TV. If
you need a little mo re pooo in your car
ste reo receiver you could do wo rse th an
check into the Gam SS·FM gain antenn a.

The IC-230 has a plug o n the side to feed
in audio suc h as the o utput of a tape
recorder. The Standard, wh ic h I used pre'
vio usly, had o ne on the back panel fo r the
same thing. Many of the FM rigs are set up
for that - not that it is so diffi cult to match
into the mike circuit if your r ig doesn't have
that facility.

Even th ough you might not be all that
inte rested in going slow scan mobile, y ou
sti ll might like to have th e abili ty to ma ke
tap es from your 2m FM rig - or fro m the
car radio. Now and then t he re is either
some th ing so interest ing or so awfu l o n 2m
th at I am glad I have the recorder set up fo r
q uic k use in the ca r. I get some fan tastic
recordings now and then when I'm p assing
th rough Connec ticut o n the way to New
York. One of the ARRL HQ chaps is o n 2m
down there and he has fasci nat ing things to
say about me...on the air!

Not that there is anything to stop you
fro m ge tting o n the low band s with slow
scan mobile and join ing the country hunt on
20m - several fellows are doing it and
having a ball. It may be telling tales out of
school, but the fact is that it is perfectly
possible to work hundreds of slow scan o ps
without even having a monitor of your own,
much less a camera. You do need a friend
with o ne so you can play y our tapes and see
your contacts - and make up your own
tran smission tapes.

All of my slow sca n two way contacts
from Jordan (othe r than whe n I was o perat·
ing ]Yl) were do ne co mp letely via a litt le
Toshiba KT·270 hand held tape record er.
The two way slow scan co ntac ts from

Navassa at KC4DX in 1972 were all done
with an under $20 cassette record er ! In both
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cases I had to wait until I got back to New
Hampshire to see t he p ic tures I received .

Before you rush out to buy a n EI Cheapo
casse tte recorder, perhaps I should ex plain
that whil e these will se nd and receive usable
pictu res, the fac t is th at there are a lot of
jiggles in them whic h wo uldn't be there with
a better recorder . Many of the SSTV crew
use fa irl y good quality reel to reel recorders
and you can tell it whe n you see their
pic tures - they 're clean and sharp . Some of
t he newe r cassette dec ks will do the same
job, but they all run well over $100, with
many in the $300 and up ra nge.

Right now we're having superb results
with a Toshib a PT-490 - th at 's the new
Dolby deck which has auto ma tic reverse
built in - and I see it liste d in the latest
Rad io Shack f lier with their brand name o n
it for $320, with the only difference notice
able be ing circul ar po ts instead of slidi ng
pots a nd a n " edit " button...called the
Rea listic SCT-7. We 're also u si ng it for
ma king the Morse Code tapes.

Another good deck we've been us ing
lately is the Concord Mark IX, whic h has the
advantage of a buil t in mixer for micro phone
and separate line input. This was used for
ma king the Novice tapes and the Morse Code
tapes whic h have voice a nd code mixed .

There are so many applications for a good
Dolby casse tte dec k th at it is o ne of those
things th at you turn out to use jus t about
every day o nce you have o ne - much like a
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freque ncy counter. I went for years without
a counte r - I dunno how - and now that we
have o ne han dy , it gets used just a bout daily.
It may be for crystalling up an HT for a visit
to a hamfest o r to Boston - testi ng the
stabili ty of a vfo - chec king ou t a receiver
calibra tio n or a cal ibrator - finding o ut
whic h FM tran sce iver a crystal was made fo r
(eac h crysta l is easil y identifiable by how
much higher or lower than the marked
channel it is - for insta nce the crystals fo r
the Wil son HT and the Hen ry FMH units are
17 kHz lo wer than marked o n the average 
Standard receive crys ta ls run abou t 12 kHz
high - ICOM receive run 66 kHz low 
when used in a broad band osc ill ator).

The casse tte decks are great for taping
ta lks at clu bs - makin g up talks for clubs
where it is too far for me to travel 
du plicating mu sic from the rad io - things
like that. Along that line, if any readers have
a chance to tape any League officials who
are ma king speeches or FCC officials doing
ditto, I wo uld apprecia te gett ing a chance to
run off a copy - I'll get y ou r ta pe back to
you pron to . The Toshiba KT-270 does a nice
job of p ic king up a speaker a t a considerable
dis tance, but it does sound better if you can
ge t th e reco rder or at least the mike up there
wit hin a foo t or two of the spea ker. Few
speakers have a ny objec tion.

We 're in t he process o f gett ing a couple of
new casse tte recorders for this type of
applicatio n, a Sony TC SS for low profile
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WE'RE FIGHTING
INFLATION /-____

FOR FREQUENCY
STABILITY
Depend on JAN Crystals. Our large stock of Quartz
crystal materials and c omponents assures Fast
Delivery from us!

CRYSTAL SPECIALS
Frequen cy Standards

100 KHz (He 13/U) $4.50
1000 KHz (He 6tU) . . . . 4.50

Almost all CB sets. TR or Aec 52.50
ICB Synthesizer Crystal on request)

Amateur Band in FT·243 ea. $1 .50
. . . ..... .. . . .. .. 4/$5.00

8O·Meler. $3.00 (160·meter not avai l.)
Crystals lor 2·M"ler, Marine, Scanners. etc. Send
for Calalog.
For tst class mail , add 20' per crystal . For Airmail ,
add 2S' . Send check or money order. No dealers,
please.

CAMERA
DARKROOM
FILM CUTTING
TRACING

record ing and a Sony TC 152SD for really
top notch work where hi-f i will be helpfu l.
I'll let you know more about these afte r we
have a chance to use them a bit. I am sure
that both will be superb for slow scan.

The re are several types of tape available
to confuse the newcomer to casse ttes . You
can use just about any at all fo r slow scan
a nd they will work, but if you are going to
the expense and trouble of maki ng your
slo w scan tapes with a good record er, it
ma kes sense to use a fa irly good tape . Hi gh
fidelity addicts will probably go for the most
esoteric tapes, such as the chro miu m
dioxid e, but th is added expe nse (and they
are not cheap) is a waste fo r slow scan. Since
most of your slo w scan programs will be
rela tively short (hopefulIy), you wo n't be
getti ng into the thinner tapes tha t are used
for the 90 mi nute cassettes o r the ultra-thin
tapes in t he 120 minute cassettes. Don't ask
for trouble . Any of the 60 minute or shorter
cassettes use the thicker tape, and that will
last a lot lo nge r with rough handling and u se
in inexpensive recorders .

_. _W2NSD/1

,

KIT CONTAI NS 5")( 6" steel prlntmg lrame. 4 sheets 5" )( 6 R photocopy him. yeuow Inter. c hemicals lor 1 pInt film developer
and 1 pmt 111m filter 5" It 6" copper clad boa rd. 3" It 4 1?Rcopper clad board . spray can of photo etch resist . 1 pint resist developer.
2 sheets 8Y," It 11 " layout fi lm, 1 roll 1/1 6" printed circuit tape. 1 roll 1/32" printed circuit tape. 8 sheets dry transfer direct etch
PC patterns mcludlng pads, transis tors. round can and flat pack ICs, DIP ICs, edge card connectors. l ines. circles. jogs. etc ..
',. Ib anhydrous temc c hloride to make 1 pint etcna nt. Instruc tions

ER-4 COMPLETE PHOTO ETCH SET postpaid $24_95
AT YOUR DISTRIBUTOR OR DIRECT (N. J_ residents add sales tax)

The DATAKcorp.• 6571 st 81.. Guttenberg, N. J. 07093
-
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Something fishy here.

Craig Anderton
P.O. Box 1 72
Monte Rio CA 95462

143

strea m of air into lots of li tt le bubbles (see
Fig. 1). These li ttle bubbles not only aerate
the ferric ch loride, keeping it fresher lo nger,
bu t also scrub t he copper-clad pc board
surface in a gent le ye t effec tive way . T he
constant agitat ion also e tches the board very
evenly.

One thing you' ll notice is th at t he force
of the a ir will tend to make t he stone bob up
to the surface of t he fe rric, where it does no
good. Chances are yo u'll have to weight the
stone down; try a rub ber ban d aroun d the
plastic hose, connected to a rock so the
whole th ing wi ll stay put in t he botto m of
the tray.

You can simply put the aerator in yo ur
etching tray; but if you etch a lot of boards,
you might try the following. After you've
used up the ferric in the etching tray, don't
throw it away but rath er buy a small plast ic
garbage can and pour the spent fer ric in.
Anyti me yo u have some excess or o ld ferr ic,
throw it in the garbage can.

Now th at you've got a can fu ll of ferr ic,
place a dowel, rod, coathanger, etc. across
the top, hang the printed circu it boards by
some nylon thread or equivalent, and put
th e aerator sto ne in the botto m of th e can
(Fig. 2). The bubbles wil l come up through

Technique

PLA STIC
ETCH

- TRAY

AE RATOR
STONE

..,
•

Fig. 1.

PLASTIC
TUBE

Etching

•

MARCH 1975

Yet Another

AOUAR IUM
A ERATOR
P UMP

L e t 's face it, etching pc boards is not
exactly the best part of worki ng in

electro nics. This method, however, does
seem to give a minimu m of hassl es and a
cleanly e tched board.

The key to successfu l etching is agitation .
Usually th is is accompl ished by putting the
pc board in a shallow, photography-t y pe
plastic tray, and rocking it back and fo rth
until th e board is etched. This is fine until
you get t ired of rock ing it back and forth, at
which poin t so me mechan ical rocki ng
system is usuall y improvised.

A simp le r way to agitate is to pu rchase a
small aquarium aerator, avai lable at under
$10 at pet sup ply hou ses. They wor k by
pumping air th rou gh a pl astic tu be, which
th en ends in an aerating stone; the stone is
highly porous, and converts the steady



DOWEL OR ROO

COMMUNICATIONS
SPECIALISTS

P.o. Box 153, Brea CA 92621

Fig. 2.

the pc boards and etc h them just fine.
One final ti p: after t he ferric chloride

appears totally gone, you ca n exte nd the life
even further by th ro wing in a littl e bleac h.
Ho wever , stand back whe n you add it - no
ex plosions or anything, bu t the smell ca n be
pretty potent. For some reason t his seems to
re-activate the ferr ic a bit and extend its
useful life.

So there you have it, another way to etch
boards. The princ ipal advantage is that you
can do a fair amount of boards with a
minimum investment in ferric chloride, and
you get to recycle old ferric by throw ing it
in t he garbage can, aerating it, and exte ndi ng
its life. Check it out. .. . ANDERTON

Cem'l'foF any Co Un Ilitary pr -eotQ ere ! Ip-
- tors.. peclal ~ 6181' fran Ivers. 490t '
lonna ce pr..... ANI Re·l02. A IARe · 94.

CAS· H

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

• Comp,ltibie with all sub au d ib le t o n e svstems such liS
Private Line C h an nel G Ullr d , Q u ie t Channel, etc ,

. G la$$ Epo)(y PCB, sil ico n transistors, and tllntalum electro.
Iytics used thro ughout

• Any min ia ture d ual co it co n t ac t l e$$ reed may be used
( M o t o ro l a TLN6824A , TLN6709 B - Bramco RF .20 )

• Powered b y 12 vdc lilI3ma
• Use on any ton e frequency 6 7H:l to 250H z
• Miniatu re in stee 2 .5 )( .7 5 ,. 1.5" h igh
• Wired and tested $14.95
. C om p le te leu reed (Avai lab le in 33 f raqs. for $1 7 .50 eal
. O u tp u t 3 v RMS sinewave, l o w d istOrt'.n
• Postpaid - C a li f . r esid ents ad d 5 % seres ta,.

••,
'"• •• ...
•

• ••-
•'-!-- -.- •

•

~2QAllf

ECl\II CorpO';Jt,on
412 North Weinbilch A"•.
EViI"n'ille. Indiana 41111
812-476-2121

---
•

~
._..

•••

G. P. O ' l B O ll 545
Sta ten bland , N.Y. 10314

5:ither Plugs OR Soclc.ts

5 for $3 ~o?r-
PArD

N.J . re,idents add IBeSoles T0:0:

NlW 01'110..5
• " ' CAD _ ..... no.";.0..... sn.•..............- -,...,

................ IlJ .M

De s ig ned &

Eng i ne ered

Pl-259
SO-239

w"t~ or CilJ/ fOf comp/tHe Info
Send check or money order for $99.95 plus $ 1.50 for
shIpping . IndIana residenls add 4% sales tax . Cryslals
fa, 146.94 MHz $3.95. AU other freq : $7. 10 .

We carry etched circuit board. for aU the
1<20AW projects - Count . r .. . CW 10',r .
Synthesizer .. . Repeat,r Control ... Scaler .

and now, the Brand Ne.

DIGITAL SWR COMPUTER
Automatically computes and display. your SWR
at all tim.. - ideal for antenna adjustments or
constant monitorinQ. Circuit board and full
inst ructi ons only $16 postpaid (N. Y. orden
odd ear.. tax.)

::.-0 00 PRINTED CIRCUIT : •
TECHN~UES-FO-R·iiiEiioBBYIrv=
BOOKLET:$~""~.. •
AI{n rOH " . PC P HII.L BIT" -:.;.. :
, ES l> SASE FOH FLY Ell.

THDIIH"L L .>:l :l BAI.ILI PIL.
EL eE HBITO. C.I .,, 1'-,:<0

",0(\' ., quality - value
o",e • integrity - variety

S fast ppd delivery

'{0 try l Oli s r..mp for V" ... , Fivers Full 0 1 ,*w

r; t Q I - t € k. Inc. a:::~rr;:;~~,:'
p 0 &<:r>...... . ~n" ~" "on~ ,........J

YOU ASKED FOR IT! ECM·5B
FM Modulation Meter

Ontv $99 95 "" ""'''''--J • and c r y st il ls :;;:,..

• 0-1.5 kHl dfYiltion liN k ...d,"lI
M" ts cammer.ill ' tlI u"tmt nl$

• Op...."JO·500 MHI
• Cry".' controlled 10f hlV o,,"ltion
• TeltKOpil: onltn...
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,.", ,,,
'.00

s .00..ec.-
$ 3.00

00

."1.10..
1.40
,~

eo
.00

1.2 0
.00
1.40
1.JO
2 .50

00....
eo

"'"'00
1.50
1.60..

«
..00

00
.ec
.ae

1.6 0

flOG
SERIES

TO ·&
TO·5
M;ni-<l;o
D.
TO·&
0 ;"
TO·5
TO·&
"' ,n i-<l '"
TO ·5
TO·&
TO·5
TO ·&
TO·5
M ln i-d l"
T0 5
D.
TO ·5
o•
TO·5
TO-5
TO·5o.
TO·5
"' ,n'-d'o

'0'o.
Oi"
Dip
Dip

R..:! .2 5
Y.llo,"" 3 0
G'••n 30

60113 R...
S0lI3 V.IIOW
60113 G'...,
60113 O"nllO

2 16 _ M V5U24
5M3 -MV5053

LOWPRO~ILE

2 26 R.... $ .26
226 V.IIOW .30
216 G,"n .30
21600'_ .30

.2OO'dia.,,,,,,
aac

Linear lei

LEDs
.125"dia.,..

"~ $ .25
'00 V."o..,. 00
'00 Gf••" .00

.l6O'dia. •". "~ ",.. v.,,_ .00
". ,.- .00

L"' 1 14 H
L"'30 IA
LM30 IAM
L"'30IAN
LMJ02 H
LMJ02N
LM306H
L"'307H
LM307'"
LMJ06 H
LM308AH
LM310H
LM3 1 1H
L... 3 18 t-1
LM 565CM
LM 709CH
L"' 700cN
L"'J IOCH
LM7 10CN
LMJ!!X:H
LMJ2!X:H
LM733CH
L"'J33CN
LM74 IC..
LM7. ICM
LMJ.JCH
L"' 7.7C N
LM J 408C N
LM 3046CN
L"' 3 05 4CN

L"'567CM

Phase l ocked l oops

LM335K ; 5'0' , 800mA
LM336K : 17'o' ,600mA
LM331K : 15'0' . • SOtT>A

__ Pul'"
l:;enerator

In , ,,d"" lIn 11 01 : 0,1 H.-2 M 10" ,
0-5 '0' Ou,pu ', " ... wid ' h, lin' ",
ba... tV o".","on. $ 159.00.

Ie Power Regulators

c

Shift
Registers 9 300f'C $ 1. 00
140 2 A $ 7 ,90 930lPC 1.7 0
1403A 6,00 9304f'C 1.6 0
' . 04A 6 .00 9306PC 6 .90
,.06A 4 .50 9300PC 2 .50
1406 5 .00 9 J09f'C 2.60
14-07 6 ,00 9310PC 1.6 0
Il106 3.00 9311f'C 2.50
1501 3 .00 9312PC 1.70
l~K • .00 1131....C 1.3 0
2 6171( 5 .!!i0 9316PC 1.5 0
151.'0' • .00 9318f'C Z,3O
152&'0' 6 .&0 9321 f'C 1.20
7533V 10.90 93221'<: 1.30
7/107 4 00 9 3 2 .... C 2.00
7/106 5 10 9328f'C 2 .6 0
161.0C 6.20 9 33.... C 7,96
MMI 055 N 6. 0 0 9336PC 3 .30
M"' &06 6 H 6,00 9 3401'C 5,00
M... 6067 N 5,00 9341PC • . 10
MM5058N 10 .110 9 347f'C 1, 18
TMS3 1l4.J 9 .60 9 360PC 1.76
T"'53133"C 10.90 11366PC 1.7 &

TWO PHASE MOS CLocK O R I'o'ER

MHOOlllCN $5.50

$2 .211
. _211
• .2&
2. 2&
,~

2.211
1.60
1 .6 0
2.60
1,60

$ .3 0

$ 5.60
6.&0
6. 10
8 ,t-0
9,60
6. 30
a.ee
4 .1 0
' 00
'M
'".00.
.~

1.10
1,4 0
1 20
1 ,76
1.9 5
2.60
2. 6 0
2 ,60, M
2 ,6 0
2.60
' 00
' 00
3 .90
.ee
."..".."' M

2.20
2.1 0

1.45

' .00
6.50
" .5 0
.00
'.00
"00
' 00
'00
'00
'00
. ,50
3 .0 0
3.5 0
' 00

Z5Z4V "';"010''''' '" Bit
DyllQmK Shift Rllght1Pr

1-7. , $ .00 1 75 _ , $3'JO

89,00

"-

119,00

29.00
.9.00
34.00
4 9 .0 0
59 .0 0
99.00
cscc

'.9.00

1I9.00
"00
"00

139,00

--

MC T 2

LM loo H
L"' 104 H
LM 106 H
LM I06F
L"IIIO\1H
LM I09K
LM200H
L"'204H
LM201lH
L"'lO\lH
LM20\1K
L"'300H,.
L",:JO,OH
L"'3OlI H
LM30lI A H
LM306N
LM30\1 H
LM309 K
LM 340 ·0 Sk
LM 34 o-06K
LM 340·08 K
LM34012K
L"'340·16K
LM340·1 8K
LM340-24 K
LIIl123H
L"'J230
LM J2XH
LMJ2XN
co n
" 00
LUl

S0460lT
504601N

..

VoIta~
Regulators

Sl.90

9-Digit Display
• 1/11" eh."o,", l'I ..gh '
• oomp.o,< ' '' In PC

p . Ok.go
• wl<H "iOwln g . nglO

Optoisolator

OM882ClP<l
DM8870AN

~..
oM8831N
ONIUnN~,
seca
961 .
9 6 16
9616
96 17
9610
962 1

IHsplays
SLA l R'"
S ..... l1 G'''''
SLA21 0'_
SLA2 ±1 R..:!
SLA 12 ± 1 Gm
SLA:n ±10'9
SLA3 R..:!
SLA. R..:!
XA N J2 R..:!
XAN &2 G,..n

I

1.6 0
1,6 0
3.20
1.8 0,,,
e ac
1 .8 0
1 ,7 0
3 .20
a ec

'"1,1I0
7BO
3.70
'00
. ,20
6 .60
6,80
'00
2,7 0

$6,20

93Loo
9 3LOl
93L06
9 3L09
93L 10
93L 11
\l3L 12
93L 1.
93L 16
93L 18
93L21
93L22
93L2.
93L1B
m~

93L3B
93L.0
93L.,
9 3 L6 0
9 3 L66

..~
8.60
7 .9 0

1 6 ,0 0
6.60
6 .60
'.00
' .00
'.00
'.00

Calculator

liMiTEd
•

QUANTITY

519.00

In.,,, AmP .. 6ioo'" In"",
In"'. A",p., Biool" Inp",
lno". Amp" F ET Inpu'
l no" . Amp .. FE T Inou'
In"'. Amp., F ET Inpu.
DAC,8 8", 2 ay..:! "'ul ..p lv ,n.
OAC. 10 13 " , Low 0,1"
DAC , 12 8 ... 2 a u..:! Mult lplv l".
D " C, 12 8 11 , F ... s.....n•.

Lo.,. 0 <;"
O"C, 12 8 .. . Low O ti"
D"C• • 0 ,." 8CO. Low Co..
O"C, . 0 .. ', 8CO, Low 0<;1,
AOC.8 8;' . 5"" , Co u n , ;,.g,

Low Co..
AOC,3 0 .... 8CD. S..,-I. Coyn"

L"w Co••

1024 Bit
rt-Chonnql
RAM 2W28 $71.00

2602·18 2&.00
7552(:l'e 21.00
7552·ICl'e 25.00

Decoded ~adl

Write R AM

.~

.~

".n
.~

."1 .62

.~,...
1,6 2
1 .7 .
1 ,6 2

PI lO lA
pll01A l
p1 402A
1'2 102
1'310 1
p310lA
...... 66liON
......6661"1
0"'899"
93403

..
as..

1 .10
1.• 0

ec...

C V I010
CV I01 1A
C VI 02 0
C V 10 2 1
C V I021 A
C V2016
CV2 137
cvaare
C VZZ36

CV2 237
CV17:Jl1
CY7737
C Y 30:Jl1

,,~

LOW
POWERTn

Model 4440
A PO RTAllE

4 Yo DIGit
MULTIMH II
fO I S29 9 .
A 10MHI:

COUHTlI O P! ION
'01 sso,

Interface Modulus

74LOON
1.L02N
7.L031ll
7.L04N
7.L 100'01
1.L200'01
7.L·7N
7.L61N
7.L73N
7.L7.N
7.L9ON
74L93N
7.L9 5N

Tef....

$ 1 14

"2 .76
1. 12..,
1.• 9
1 .• 9...
1.8.
1.50
1.36
1.50
1.60
1.89
1.8 5
1.9 6
2 .55
1.79
1.6 2
1.8 0
1 .6 9
1 .69
2 ,.9
3 .86
1.19

" .,,,
269
289
1-"'9

".• ae..
,n
,n,..
. ~

e.~
1.75

'",......
7.55

P.O. Bo... 2208M, Culnr City , CA. 90230

3p,n TO·5
4 P 'n rO·5
5p,n rO·6
80in T06

10 "in rO·6

"'i~Wr.p

1."in OlL
16 " I" O'L

MIN IMU M O RD ER: S10.00
Ad d S I.OO 10 cO" . , PO", _ .nd h a n d ling

SEND CHECK OR MONEV ORDER (NO C.O.O.! TO:

".~.n
"1.10

""1.11 0

_LLOW
NOIS<

0- .....
L"'33Hf ;
ve e lim'o'
I .. . I OGOnA
lb " 2000nA
Noi.. · l ,5 d B
$2.20

7 .1&0"1
7.'6, "1
7. ,52"1
7. 1531ll
7.15."1
7., 55"1
7.'56"1
7. 167..
7.168"1
7.,6Of<
7.161"1
7. 162..
7.1631ll
7.16<1"1
7. 166"1
7"' 166"1
7. 170"1
7417 3 "1
7"' 17.N
7"175"1
7.176"1
7 .117"1
7.1800'01
7 .161"1
7.IB2'"
7.16"'N
7 .185"1
7. 1900'01
7.19 1"1
7. '\1 2 "1
,. ,113"1
74 1941ll
'.195N
7.196"1
7.197"1
7.198"1
7.1""1
7. 2 00N
7.127"1
7 4251"1
7. 2 n1N
7. 29 3 "1
1.2931'1
7 4296"1

HYBRID
~AMPUFIERS

.ce
se....

1 .01
3.01
7 .• 9..,..
.r e

1.40..
.ee

1.29

".ee
1 .• 5..
~.,
.".".".e t
.s t

1.5 0

"...,...
..n
'n
1.2 1,..
"1.89

1 .79
2 .95
3,56

•

Solder

8 pin OIL
l"o,n DIL
16"inOIL
2. ,,'nO IL
28 "in OIL
36,,-'O'L
"'O" inD'L

ll:R206K Only 128.00

H.'."... ,, ;gr.,y ...' ..",. 14"
''''''umen•• t .. ' . u t io n "I
,II. CD" 01 con"..""""", unll,
K it Incfud•• twO )tR 2 C5 IC'"
d.'. &. • .,p li<.l lo n " ~C bo.'d
Ilteh..:! 8. d r ill..:! , 'OOd, f o ,
'_"'bIYI . n<! .,...,1'" In . ...u e ·
"on• .

ICsockets

_Tn

7 47."1
7 4751'1
7476N
,~~

7"'87"1
7408.N
74085N
74086N
74089N
7 . 90lll
7. 91"1
74 9 2"1
7 493N
7.94"1
7495"1
74961ll
7.100N
1.lCllIN
7 4107"1
7.Il18N
7 4109"1
7.1100'01

' '''' 11 1'1
7. 1 ,."1
7.115N
7. , 16N
7.I19N
7. ' 2 1"1
7.172"1
• • 123"1
7.175"1
74126N
' .128..
7.ln..
'.13oIl ..
7.1. IN
7.1.cs..
7.1.7N
7.,408 N

$ . 16
aa

"-rr
"".ee..
"...
."
""",,,....
"".,
n
."."
""""«...

1.01

"I, 16
.ee

"1.5 0
1.7 9

"""ae

"ac
."..

_Generator Kit

Audio Amps
LY3501 .&-IS'o'. l.15W.en 1.60
LM3!>o''' ' &-11'0', 2.8CM.lIn 2.50
1AA61 18 12 e-tsv. 1.1!iW.en 1.60
1"A621"' 2 , 6 ·27Y, 1.4OW. aHl ,OO
T8A641811 6 .'8'o'.2,2OW,41l 3.00
T6A800' 5 ·30'0', 4 .700 ,8.1 2.20
1BA810A5 , . ·20'0', 2.5OW,.n 3.00
T6A820 3·16'0'. 0. 75"', 4 1 1.70
TCAlI]O 6.20'0', 2.(J(lW. 4!1 2.20
TCA940 &-24'0'. 6 !>Oto', eu 4 .40

FH Shrrvo DQmodUIQtor
XRUIO S3.1IO

7 400N
7.01"1
7 . 0 2"1
7 . 03"1
' 404"
,~.

,~.

7.07"1
,~.

,~.

7 . 10lIl
7 . 1 1"1
7 . 12"1
7 .13N
7 41 4N
7 4 16 "1
7. 17"1
7"'2ON
7.71 "1
7 .7JN
7.25"1
7. 26N
7.21'"

' '''8'',
, .32"1
,~~

7 .31"1
"7.38"1
7.]9N
7••ON
7•• , AN
7• • 2 "1
7• • 51ll
7«7N,....
,.~

7.5 1..
7.53"1
7.S. ..,
7.700'01
7.771'1
7. 73"1

"ae
.ec
so
eo
.ec

"""".ec

."1.6 0
6 .10
2.90
2.50
1.6 0
1 0 0
. ,lIO
3,110
' 00
,~

3 .30
3 .• 0
1.70
'00."."
• .76
' .00

11 .5 0
5. 10
3.30
4 .•0
. ,20
. ,20
3 .20
3 .70

"5 .70
' .00
6 ,80...
3&0
3 2 0
3,70

.~...

.~

.".«

.«
«
."
".~
.M

1."00"1
1."01"1
U H04N
7."05"1
1.H08N
7.H1ON
1_1 1"1
1.H15N
7. H1ONU .._
7. H7 . N

HIGH
SPEEDTTL

I·Amp ReeCfliers
10 100 10 0 0

1"1 . 001 $ 1,00 7,00 60.0 0
1"1 . 002 1.10 6,00 70.00
1"1 . 003 1.20 9.00 80.00
IN.oo.o 1 .30 10 .00 90.00
IN.OO5 1 ."'0 11 .00 100.00
I N.OOIl 1.50 12.00 11 0 .00
I N.007 1.6 0 . 3 .00 120.00

SI'ECI FICA TIO.. S H IE'E ETS $ .211 ...

C-MOS
'-' 10 up

" oooAE • .ec .ae
4 oo 1A E .,

.~

4oo2 A E ., .~

4004AE 5.85 5 .85
4006A[ 3 .85 3.75
4 001A[ sc .es
4008A[ 3.51:1 3.25
4 0QllAE 00 ..
"010AE ., ..
..aIlAe ... .ee
0I01ZAe •• .~

<1013AE I. I 0 ..00
0I014 AE aee 3.20
01015""10 ." :U i5
0I015A£ I. I 0 ..00
4 0 17A E 2.85 a.ee
01018... 10 ". '00
"011IA E 1.2 5 1.1 5
4020A E ". 3.25
4 0 2 1 .0. 10 3.15 3.55
4022 A E 2 .7 0 2.5 0
4 0 U A E es .ee
" 0 2 '1""10 2 .25 1.9 5
4025A E ., .ee
40?6A E e.n ,...
4 0 017 ... 10 1 .3 0 1.17
,,"028A E '.00 2.70_.. '00 " .5 5._. 1.2 0 ' .00
&O~""E 2 .8 0 2.n_.. ... '.00
"()ot' '''E 3 .25 ".
4 ()ot2 A E 2.9 ' 2 .10
'l 00t3 A E 2 .110 2, 8 0
400«A E 2 .80 2 .BO
4 047 A E :1.1;5 3, &&
4 048 ... ( 1.45 1 .3 5
40411...E \.30 ..00
4 0 5 0 ... [ 1.3 0 " 00
..0&8... [ 3.45 3.4 1
.clfIOAE !UII 4 .8 5
ecee.. '" 2 .IU
" O&lIA E ... ."

Schottky
TTL

SNJ"'500N $
S N1"'502N
S N7"'503N
S N7 4S 0 . ..
S N7 "'508 N
S N 7"'5l(IN
5 NHSllN
SN7"'5100'01
SN7"'5JO"l
SN1"'5:nN
5 ...7"'5_
51ll7"'56"'''
5N7G7.....
SN74$85N
5N7"'586N
5 "17"'51 17"1
SN7"'5113N
5 N7 "'5 133N
SN 74S 1:18N
5 "17"'5 139..
SN7.s1 .oolll
SN7.s151 N
5N7.s 153"1
5 ... 7"'5 15. ..
51'17"'5167"
SN7"'51!181ll
SN7"'516ON
S N7"'5 161N
SN7"'517.N
S N7"'5175N
SN7"'518 1N
S N7"'518 9 N
S N 74S 19 4 N
S N 7"'5 195 N
5 N7 "'525 11ll
SN74S1S3N
5N7"'5275N
SN7"'52581ll
SN1"'576ON
SN7"'52800'01
SN7.289N
93510
9 35 16
93571
93522
,~~
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Slep Electronics

NOW SHIPPING' has n ennas
•

CUSHCRAFT
A-14]-4 146-148 MHz4EL BEAM .S14 50
A·147-11 146-148 MHz ttEl BEAM • · 23 .95
A·147-22 146·148 MHz 22El BEAM • • • • • · 68.50
AFM-40 144-148MHzJ POLE • • • • • • • • • 52.50
ARX·2 13S-170MHz RINGO RANGER . . • • • • • • · 26 .50
ARX-2K CONVERTS AR·2 RINGO TO ARX·2 RANGER • • 10.95
ARX·220 22B-225 MHz RINGO RANGER . . . . . . . • • • · 26 .50
ARX-450 435-450 MHz RINGO RANGER . . . . . . . • • • • 26 .50
OGPA 3D-50 MHz GROUND PLANE . ... . . • • • • • • • • • · 21 .95
OGPB 10B-170MHz GROUND PLANE • • • • • • • • • • · 19.95
LAC·l COAX LIGHTNING ARRESTOR PL·259. S0239 EACH ENO • • • • • • 4.50

ANTENNA SPECIALISTS
ASP·558

HM-l81
HMo182
HMR·173

MOBILE ANTENNA MAGNETIC MOUNT. POSITIVE MOUNT ON ROOF OR OECK. ORILL NO HOLES. 5/B
WAVELENGTH. 3 DB GAIN 5,"WITH COil AND SPRING 17' RG -58!U SUPPLIED 130·170 MHZ . . .. 35.00
6 METER TRUNK MOUNT MOBILE ANTENNA 30B. 49" LONG. 17' RG ·5B/U. SPRING ANO LOAOING COIL30.00
6 METER SNAp·IN MOUNT MOBILE ANTENNA 30B. 49" LONG. 17' RG·5B/U. SPRING ANO MOUNT • . 26 .00
l1EL YAGI 2 METER FM RATEO 500 WATTS. FIG 130B. FIB 160B. BANOWIOTH 4MH2 BEAMWIOTH 36
OEGREES LENGTH 17'. AOJUSTABLE GAMMA MATCH ••.. .. . . .•...•.•...••• 46.00

MINI·PRODUCTS
HQ-1 HYBRID QUAD, EL LENGTH 11 FT., BOOM 4% FT., TUNING RADIUS 6'2'. WT . 15 lBS., COVERS6. 10, 15,&

20 METERS 1200W PEP. FIB RATIO 1V17DB .•• •. . .. . . .•.••••..•.• .•• • . 94.50
B·24 2EL MINIATURE BEAM 6. 10. 15 ANO 20 METERSWT. 13 LB.• FIB 6/BOB. EL LENGTH 11 FT.• BOOM 5 FT.69.95
RK·3 THIRO ELEMENT AOO ON FOR B·24. GIVES EXTRA 30B GAIN • .•.•.• .•. .. . . . . . . 42.50
C-4 VERTICAL HEIGHT 11 % FT.• 1200 W PEP COVERS 6.10.15. ANO 20 METERS. FULL HALF WAVE ON ALL

BANDS CAN BE MOUNTED TO ROOM OR CHIMNEY 42.50

MOSLEY
Classic 33 3 ELEMENT CLASSIC BEAM 10. 15, 20 MTR. 2KW PEP . . . . . . . . . . . . . . . . . . . . .220.00
TA·31 ROTARY OIPOLE 10.15. 20.SINGLE ELEMENT TRAP OIPOLE BOOM LENGTH 23'11 "2KW PEP .48.00

HY·GAIN
14AVO!WB 40 THRU 10 METERS NEW MOOEL WITH LATEST Hy·Q TRAPS. HEIGHT lB FT•• •• ••• .•• . • 65.00
lBAVTIWB BO THRU 10 METERS SAME AS 14AVQIWB WITH BO METER COl L MOUNTE 0 ON TOP . • • • . • . . 95.00
Model 18HT HY-TOWER 80 THRU 10 METERS, SElF SUPPORTING VERTICAL. 2KW PEP WITH HEAVY DUTY 24'TOWER,

TOP MAST EXTENDS TO SO FEET HINGED BASE ASSEMBLY, REOUIRES NO GUYS. CAN GO ON 160 METERS
WITH AOOITION OF A BASE LOADING COIL. .••.•••••••••••••..••.•••.235.00

NEW-TRONICS HUSTLER
4-BTV
RM·75S
G6-144A
CGT-l44

VERTICAL 10, 15, 20, 40 METERS HEIGHT 21 'S", 2KW PEP 79.9S
SUPER RESONATOR. AOOS 75 METER OPERATION TO 4 8TV OR MOBILE USE ••••••..• • • 2B.15
60B COLINEAR 140-150 MHZ 1KW FM, VERTICAL ELEMENT "T' LONG. USETV MAST TO ERECT . 52.95
MOBILE 2METER COLIN EAR 5.2 DB GAIN 200 WATT FM. B5"TRUNK LIP MOUNT . . .• ..•.. 39.95

WE PAY SHIPPING TO 50 STATES. APO. FPD. SATISFACTIO N GUARANTEED DR MONEY BAC K. IMMEDIATE SHIPMENT.
WRITE OR PH ONE BILL SLEP (7041 52 4·7519.

Slep Eleotronios
P.O. BOX J00 DEPT 73
OTTO. NORTH CA ROLINA 28763
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IF YOU CAN SOLDER, YOU CAN
BUILD YOUR OWN

Clock Calendar
~@I!.~© ~'ffA'f~ ~W~'f~ IMI~o ~IM~Q has available a

CLOCK/ CALENDAR kit containing over 120 separate electrical
com ponents.

The clear, simpl ified instructions incl ude step by
step construction procedures a nd ample il lustrations
which wil l quickly take you through construction of
th is versatile Clock /Calendar.

TH E KIT FEATURES:

* DISPLA Y OF DAT E WIT H MONTH AND DAY .
displays month and day automatical ly, thro ugh
year, except for Febru ary 29.

* DISPLAY OF TIME ON 12 HOUR CYCL E · hou rs
a nd mi n utes displayed with A.M. and P.M.
ind icators.

* A 24 HOU R A LA RM OPTI ON - t his also includes a
snooze button w hich delay s alarm an additional 10
minutes.

* A 9 HOU R 59 MINUTE TIMING OPTION · t his
allows operation of any pl uggab le 600 watt, 120
volt, 5 amp, 60 Hz electrica l device such as a rad io,
room light, stereo or coffee pot.

* EA SILY V ISIBL E SPERRY® DISPLAY · th is
d isplay is high ly visib le in a we ll lig hted room.

An attract ive case may be fab ricated of wood ,
plexiglas, metal o r whatever you feel would make an
appropriate show-case fo r your fin ished k it.

TO ORDER:

PLEASE NOTE: T hese kits do not include cases .

This kit whe n co mpleted is a sophist icated device
which offe rs man y add it ional fea t ures du e to its
flexibil it y, here are two examples of what can be
done with th is dev ice;

1. You may set the timer to play your radio for 15
m inu tes at bedtime, t hen t he alarm allows you the
option of waking up to the radio in t he morning all
automatica lly.

2. Yo u may set the alarm to later start an appl iance
which w ill operate for the duration o f t he setting
o n the t imer.

Order Number 01-1 2241 · BASIC C LOC K - This kit does not includ e the 24 hou r alarm option o r th e 9 hour 59
. I' . . P ' $49 95minute app lance timer opt ion. rice · .. · ·· ·· · · . .

Order Number 02-1 2241 - COMPLETE C LOC K ~ T his kit inc ludes a ll availab le o pt ions. Pr ice $65.00.

SEND YOUR ORD ERS TO:

SOLID STATE SYTEMS, INC.

P. O. BOX 617

CO LUM BIA, M ISSOURI 65201

OR PHONE (TOLL FR EE )
800·325·2981 - 800·325·2983

•
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day specials
HELP US MOVE

We are moving to larger quarters next month so in order to save much backbreaking
labor we offer these "such a deal" specials.

[I ,

WILL
.--noving

•

RCA "E" Line model CMCE-30 Thirty watts output on the two meter band.
Transistor power supply . Normal price is $75 .00, but in order to move we offer "Such
a Deal" for o nly $60.00 each

RCA "E" Line model CMUE-IS Fifteen watts output on the 4S0 me band.
Transistor power supply. normally $70 .00 each. but this is "Such a Deal" at $SO.OO
each

General Electric Progress Line Model MT-42. Fifteen watts output on the 4S0 me
ban d. Transistor power supply, wit h accessories, normally $60.00 each, bu t this is
" Such a Deal" at $SO.OO each.

MOTRAC SPECIAL: Motorola model U43HHT 3100- IS2 to 172 me, Thirty watts
output. Transistorized receiver and power supply . With "Private Line" and standard
squelch . With accessories, regularly $28S .00, for March only $22S.00 each.

DU PAGE FM Inc.
P. O. Box 1, Lombard I L 601 4B, (3 12) 627-3540

TER MS: All items sold as is. I f no t as represented return for excha nge or refund (our option)
ship ping charged prepaid within 5 days of receipt. Illinois residents must add 5% sales tax .
Perso nal checks must clear before sh ipment. All items sent shipping charges collect u nless
o therwise agreed. Accessories do not include crysta ls, relay o r antennas.
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JRIGS ELECTRONllCsL

10+
5 .20

.20

3/$ 1.00
4 /$1.00
4/$1 .00
31$ 1.00
4/$ 1. 00

4/$1.00
4/$ 1.00

.45

.70

.16

.28

SOw"
$ .15

SIMILAR TO:
2N44 16, MPF102
2N4091-93
2N4338-4 1
2N3089
2N4221- 22

"THE CUBE" Fully assembled subaudi ble tone
generator for small handheld or portable FM radios.
9- 16 volts; no moving parts; set anywhere between
98 & 240 Hz with a trim resisto r.
.5" x .6" x .7" 519.95

Set on frequency by the factory, 55.00 extra

10"", 35wv
l mfd $ .10 S .12
2mfd .10 .12
Smfd .10 .12
10mfd . 11 .13
30mfd .12 .20
SOmfd .13
100mfd .15 .30
200mfd .20
500m fd .28 .75
l 000mfd .50

TRANSISTORS 1- 9

2N2222 (NPN) TO- 18 5 .25
2N2907 (PNPI TO- 18 .25
TO- 92 general purpose NPN & PNP transistors, beta > 100 ,

breakdown > 40... S .08 each $5.95/1 00

JUNCTION FETs. TO-1B
N-CHANNEL:
NJF lO
NJF 11
NJF12
NJF13
NJF 14
P-CHANNEL
PJF 11 2N3382-86
PJ F1 4 2N2608
Al l FETs come wit h data shee ts.

51.40
.50

2.90
.80
.80
.80
.90
.85
.50
.60
.60

1.10
.65
.65

1.25
1.70
1.00
1.40
1.70
1.40
1.50
1.70
2.00
2.00
1.75
2.20
2.20
1.60
1.35
3.90
1.50
1.45
1.00
8.00

7485
7486
7489
7490
7492
7493
7495
7496
74107
74121
741 22
74123
74 125
74 126
7414 1
74 150
74151
74 153
74154
74157
74 161
74163
74164
74 165
74166
74174
74175
74 176
74 177
74181
74 192
74 193
74 195
74200

.20

.20

.20

.20

.25

.25

.45

.45

.25

.25

.20

.30

.85

.45

.45

.20

.20

.30

.50

.50

.20
1.1 0
1.45
1.45
1.45
.20
.20
.20
.20
.45
.45
.80
.50

1.10

OOSA MICROCOMPUTER KIT
B008 CPU, 1024 x 8 memory; memory is expand
able. Kit includes manual with schematic , program
ming instructions and suggestions; all ICs and parts
supplied except cabinet, fuses & hardware. Includes
p.e. board. 5375.00

MANUAL ONL Y. 525.00

OOSA-K ASCII KEYBOAR D INPUT KIT
Includes keys, p.c. board, all ICs, power supply, PS 5- 1 5v 1a regulated power supply kit with p.e.
instruct ions, schematic. Intended to interface ON LY board & instructions. Board measures 2" x 5" , com-
with the RGS Electronics 008A Microcomputer. pleted kit is 2" high. Transformer has internal r.f.

$75.00 shiel d. 5B. OO
PS 25-1 0 to 25v la lab type power supply with adjustable current
limiti ng; remote sensing & remote programm ing for voltage & current.
Instructions included. All parts except chassis, meterls), p.c. board.
Kit of parts wi th schematics $14.95
P.C. boards available, No. 007 53.00 ea

. We have brand new 8038 function generators . 55.25 ea

BRAND NEW ALUM. ELECTROLYTIC CAPS, RADIAL LEAD

TIL
7400 5
7401
7402
7403
7404
7405
7406
7407
7408
7409
741 0
74 11
7413
74 16
74 17
7420
7430
7432
7437
7438
7440
7442
7446
7447
7448
7450
7451
7453
7454
7473
7474
7475
7476
7483

RGS ELECTRONICS

3650 CharlesSt., Suite K • Santa Clara, CA 95050. (408 247-0158)

We sell many IGs and components no t listed in this ad. Send a stamp for our free flyer. TERMS OF SA LE:
All orders prepaid; we pay postage. S I .00 handling charge on orders under S I0.00. California residents please
include sales tax. Please include name, address and zip code on all orders and flyer requests. Prices subject to
change without notice.

DISCOUNTS: 10% OFF ORDERS OVER 525.00; 20% OFF ORDERS OVER 5250.00.
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COMMUNICATIONS UNLIMITED
9519 MAIN STREET

P.O. BOX 463
WHITMORE LAKE, MICHIGAN 48189

(313) 449·4367

DC·TD-L1GHT COMMUNICATIONS enUiPMENT
HAM, CB, TV ANTENNAS. HAM, BUSINESS, CB RADIOS. MONITOR
SCANNER RADIOS. PARTS, VIDEO TAPE RECORDERS, RECORDING
TAPE. HI-FI EOUIPMENT. POWER SUPPLIES. TEST EQUIP
MENT • VHF - UHF REPEATERS .RADIOS • HANDI·TALKIES

IN STOCK: Standard, Regency, Clegg, lTC, ICOM, Motorola, SBE, CushCraft,
Larsen, Antenna Specialists, M-Tech, Hv-Gain, Hustler, RP, GLB and many other
fine brands of amateur radio equipment.

PL Boards and Reeds. Thousands of special micro and mini parts for builders, repair
or experimentation ... including thousands of imported parts for repair of
imported radio and TV equipment.
CITIZENS BAND RADIOS IN STOCK INCLUDE ... Johnson. Royce, Robyn,
Browning, SBE, Regency. Sonar.
SCANNING MONITORS ... Regency, Robyn, Sonar.
POLICE RADAR UNITS . . . Police radar detectors! ... Mobile tele
phones ... Amplifiers.
BUSINESS RADIO EQUIPMENT INCLUDING ... Sonar, Regency, Standard.
Phelps Dodge, Sinclair, Antenna Specialists. Heights Tower. Larsen, TPL.
TEST EQUIPMENT ... Bird, Singer. Lampkin, Girsch, Vega, Radio Specialty,
Eldorado, Secode Spectrolab,
TV CAMERA KITS ... Custom Designed. Home/Office Burglar - Hold Up 
Security Alarms Video Surveillance Equipment.
Service of COMMERCIAUHAM/CB Radio Equipment, Video Cameras. Recorders,
Monitors and related equipment.

Stamp-it etch-it printed circuit kits. Circuit board. Mobile antennas, base station
antennas. walkie-talkies. color and black/white video recorders. TV cameras.
speakers, earphones, transformers, motors, tape heads, if transformers, capacitors;
fixed and variable, transistors, resistors, pots, chassies, meters, switches, coils,
ferrite rods, telescoping antennas, relays, plugs and jacks. diodes. ICs, trimmer caps.
crystals and crystal sockets. recording tape, phono and tape belts and wheels. power
cords, MIC cords. microphones, yokes. tubes, CRTs. battery chargers and
eliminators, lights, fuses, hardware, batteries, dial cord and springs. car lighter plugs.
TV monitors. TV lenses, CCTV connectors. coax cable. noise filters, books,
magazines, freebies. phasing harnesses. repeaters, used radio equipment, special
parts not available anywhere else for imported equipment. Micro resistors and
capacitors for Motorola HTs and other equipment. Rubber duckey antennas, knobs,
equipment handles, tape player parts. auto radio parts. PA speakers and much
more.

SPECIALTV & NEW ITEMS DAI LV

VISIT OUR STORE VISIT OUR STORE VISIT OUR STORE VISIT OUR STORE
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WE-NEED-A- NEW- TYPEWRITER

SPEel ALS(L1M. TIME)
• e , 6 • e _ 9 •

SHSO hi· sr" pWGJler ~uo
4140 dual 10J Of AlMf' /011J.
"Rihol1J,i< cowdr! nUtls it d good
S-¢ Of' -r dfld we Jot it. tJ;fI,
a'flicali,~ nol@l. Sa~ mole! 'o/Is

FROM OUR FLYER

8008 8 bit- CPU $S&.H
GS203 204-8 bd' ETi!om ~ IS.9S"
SPEClAL= 1-8008 1-65/.03 ERoM-------
+ 8 - 6210212~OZ. STATIC RIlH~ #30.00
15:J~ 4 QUAD mou: j J.IO
159~ BALANCCD M07) ~ J.Z5
8 flc , frimpof' Kif- «ed, S"«J./l.-

I k - 2. SI< - 3K - Sl<- lo/( - SOI(- too»:
8 fr;nJpof~ for tl.OO (cr 20~ EclcJ,)

MICltDSWlTOI KEYIJOAAO fype
5'.3RW4- t S3 hy fullolrf.!
numeri«, hrilf>rI MW ........t19. 9S

k ·t el,ctron't ee'"p........
I 5 + Ci,.cu.i+ boara

+ s~.",,,tfc

Bi ll GODB OUT elECTRONI CS

BO X 2613. OAKLAND AIRPORT. CA 94614

ClOCK CI.DSECUT- IZ3.1S
brtilgs r''' I'pd. CIl fJ - :." di8ifs
(zJ bliJcf anodized caSe (3) Soj60
/I~ o/'crdfion and IZ!14 hr t1fer.
f.a>k lor our MIU />IOdel in />1;1
75 wiflt inferMI fi_ hase and
AC or 7X oflerclhon.

eNOS XTAL TIME BAfE
FOr 1,3.ts'+- shi{',D,inS you gel
a porfClble, ulfrcl-/OWpower
+,~ base iWfh a 60 liz ?"re
IIktve tJufpu.f: Miihs your li/l(.
-lime bdJe e<J"1'IIIMf' (clocks,
1m, counters, ,fc..) intlefen
denr of power f,'ne fihJing.

II. VN.T 8A RETROFIrm
tI;; tlil fes lIIe IJ,.,. /2 If' 8 A kif.
Adds currel1f lilltifin;, ,J/'orl eir
("u;t profec.fion, q~d "Jius1dl:Je ouffl" Ire", f1· ff 117X. Inclu~s

II~W "~uliifor circuitry wi p.e. hoard and ])arlin~1M .serie~

piUS ele",enT lor I?om 1'1'.1. ~

FlYER NOWAVAILABLE!SEND FOt< tt:
If yo" i"clude (I) I) self· Slick lab~1 (and if ~ffer 6e self
sfieking, +00) and (z) a to ~ sid",!:) we' II s~nd )(!u a -flyer
a/'lt/ a Ir~e 4140 -10 "lay wifh. TERMS: Include SOf
.for order.! umler flo. Incl"tlt: f..0rfdge an ile",s whtrt inc/ie/de";
all ofher ilems ..rhipfrd PoSrPlIlD (en orderr oyer t 10). C'a/,'fornid.
res;qe"fs add sales tal(. Jor7' no COD cr~rs·. Ou,. flye,.
I;sfs TTL, C;l.(o~ /,"'~,jrs, paIsi"e (_pa~f~ 01'/tJeledrcnirs, and "",re ...
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Get you r hands on a MilScope!

Have you been look ing for a convenient, inexpensive
met hod of test ing digital ci rc ui try? Yo u co uld shell o ut 3
or 4 t housa nd dollars fo r a fo ur channe l. storage oscillo
scope. That would be great - if you can afford it.

Or you could spend S1WJ.50 for a MitScope.

•.-

'. (1).' ...[IJ.-

What 's a MilScope~

A MitScope is a fou r cha nnel, digita l lo gic (o TL, TT L) o riented scope with fu l l nu-mcrv
ca pabi lity. Its time -hasu range (.!J microseco nds to 2n() m illi seconds) w i ll cover most digital c ircu it
need s. Its fo ur channe ls al low o bservation of extensive t im ing relat ionships.

In add ition to the no rmal mode of opera tion. the MitScope can be sw itched in to st o rage
o pera tion at any t ime du rin g testi ng. This mode serves as an excellent p ulse ca tc her for t hose
elusive, o ne-t ime occuring pu lses.

How does it work ?

The Mi tScope signal i s d isplayed on a four-li ne, sixteen-row LED matr ix; one l ine for each
chan nel. The information on the display is interpreted in m uch the same manner as that of an ordi nary
osci l loscope.

30 D ay Tria l Offer

To help convince you , ,\ 1ITS is making this special offer. Huv an assembled ,\ \ it Sco pe. If you
aren 't satisfied , return it within 30 days and \V(' will refund your monev (excl ud ing postage and
handling charge ).

PRICE: $189.50 assembled . 5127.50 kit.

mllS'NC
" [realM! Ele,I,.";.."

warr.mtv: 90 days o n parts and labor
inr av-em hled unn v.
<)(J d .lV ~ nn parts ior kit c

Price and , pt'c iflCoil t ions suh wn tn
cn an gt' with out notice .

r----------------------------------------~o Enclosed is a Check for $ :

or 0 BankAmericard # •
or O Mas ter Charge # :

Credit Card Exp iration Date . ~.

Incl ud e $5.00 f o r Postage and Hand l ing I :

O M5-416 OA~'l'mb led 0 Kit Ln.
O Please send i n formation o n Entire MITS L ine, ~:
NAME (""').

ADDR ESS :
CITY •

ST ATE & ZIP :

MITS / 6328 linn, N.E., Al buquerque, New M·u ito 871 08 505/265·7553 IL J

152 73 MAGAZIN E



1.89

1.75
1.90
2.35

$ .79
3 /1 .00

.79

.8 9
1.00

.3 5
1.15
1.25
1. 19
1.00
2 .00

LINEARTTL CMOS * MAR C H $ P E C I A L $ LM300
7400"6/$1.007488 4 .00 CD4001 $ .55 1101 256 Bit Ram Mas $ 2.95 LM301H/N"
7401 .2 3 7489"2.25e. CD4002 .55 2102 1024 Bit Ram 800 LM302H Vol..~e Fotlower
7402 .2 3 7490· .6 9 08 CD4007 1.25 • • ea. LM304H Negative Volt Reg
7403 6 /1 .00 7491" 1.00 CD4009 1.40 8008.. 8 Bit ~rocessor . liO.OO LM305H Positive Volt Reg
7404 .2 5 749 2 .9 5 C04010 .60 Miniature Aluminum Electrolytic Capacltors LM307H/N oc Amp (Super 741)

~:g~ 'gg ~:~~ .~~ gg:g ~ ~ .~~ M F O' 'v' O L T S ~. 9
9
9 100 M F D- VO L TS ~. : ; 10 0 LM308H/N MicroPowerOPAmp

7407 '507495 '9 5 CD 40 13 (50 t UFD/50V 14c12c11c 100 UFDlt6V 19c t5c 14c LM309K" 5VoltRegulato,/Amp
7408 :2 5 7496 :95 CD4016 ' :40 2 .2 UFO/50V 14c 12c 1 t c 100 UFO/25V 24c lSc 17c LM310H Imprd Volt Follower
7409 .2 5 74 10 0 1,50CD4017 2 .75 3.3 UFD/25V 14c12cl1 c 220UFO/16V 24c18c 17c LM311H/NHi -performVoltComp .
7410" 6 /1.0074107 .47 CD4019 t .25 4 .7 UFD/25V 14c12c11c 220 UFD/25V 35c 25c 24c LM318N Hi .Spead Op Amp
7411 .3 0 74 12 1 .5 5 CD 4 0 20 1.50 100UFD/16V 1:C12Cll C 330UFD/16V 35c25c24c LM320K .5 V 5 .2 V 12 V 15V .24
7412 .4 0 74 122 47CD4022 250 1 UFD25V 1 c12cl1c 330UFD/25V 44c35c32c
74 13 ' 7 5 74 12 3 (05CD4023 '55 22 UFD/16V 14c12c11 c 470UFD/16V 37c 30c 27c Nag. Reg.
7416 '4574125 ' 60 CD 40 2 5 ' 55 22 UFD/25V 15c13c12c 470 UFD/25V 49c 39c 35c LM324N Quad 741 Op Amp
7417 '4 5 74 12 6 'SO C 0 4 0 2 7 "25 33UFD/16V 15c12cl1 c 1000UFD/16V 49c 39c 35c LM339N Quad Comparator
7418 '2 5 74 14 1 1 '15CD4030 '60 33lJFD/25V 17c13c12c 1000UFD/25V75c60c55c LM340K +5V12V15V24V
7420 :23 74145 1'15CD4035 2'75 4 7 UFD/16V 17c14c13c 2200 UFD/16V 75c 60c 55c pos. Reg.
7421 .2 7 74 150 :95CD4049 1:25 47UFD/2 5V 19c15c14c AxialorRadialLaadT 0 LM340T + 5 V 12 V 15 V 24 V
7423 .32 75151 1.20 CD4050 1.25 50 VOLT CERAMIC OISC CAPACITORS Pos. Reg. 1.75
7425 .2 7 74153 1.50 74COO .4 5 LM370N A 6 C . Squelch Amp 1.15
7426 .3 1 74154 1.2574C02 .4 5 .0 0 1 mi. 5c 3 .5c 3c .0 33 mi. 6c 4c 3 .5c LM373N AM/FM $$ 8 St,i 3 .15
7427 32 74155 130 74C04 70 .0 04 7 mi. 6c 4c 3 .5c .047 mi. 6c 4c 3.5c p
7429 '40 74 15 6 ,'3074C20 '6 5 .01 mf. Sc 3 .Se 3 c .1 mf.12c 7.Se LM380N' 2 Watt Audio Power Amp 1.25
7430 :3 3 74157 ' :5574C74 ':15 .022 mf. Be 4c 3.Se 100 PF Be 4c 3.Se LM3BO-8N' .6 Watt Audio Amp 1 .00
7432 .26 74160 1.6574C160 3.25 MPS -A05 5/$1 TRANSISTORS 2N3905 41 1 NE531T OP Amp 3 .00
7437 .4 5 74161 1.6574C161 3.252N918 .2 5 2 N2 9 06 A 41 12N3906 41 1 NE550N Volt. Reg . .79
7438 .50 74163 2.50 74Cl07 1.502N2219A 31 1 2N2907A 51 1 PN4249 41 1 LM555V' Time' .75
7443490 .503 74164 2.50 74C151 2.902N2221A 41 1 2N3053 21 1 PN4250 41 1 NE565H" Phase Lock Loop (T05) 1757 .2 74165 2 .5074C154 3.50 9 Il' ) .
7441 1.10 74166 175 74C163 325 2N2222A 51 12N3724A 21 12N440 5 LM565N Phase Lock t.ooe ttnt. 2 .00
7442 1.05 74170 3'0074C164 3 '502N2369 51 12N3725A 21 12N5129 .19 LM566CN" Function Generetcr 2 .00
7443 1.10 74173 1:7574C173 2:902N2369A 41 12N3903 51 12N5139 .19 LM567H' Tone Generator (T05) 1.75
7444 1. 15 74174 1.85 74C195 3.00 2N2484 41 1 2N3904 41 1 C10681 ·SCR·2/$1 LM567CN Tona Generator I M I NI ) 2 .00
7445 1.1074175 1.85 gz CALCULATOR & CLOCK CHIPSw/data LM703H RF/IF Amp 45
7446 1.25 74176 .8 5 ener 5001 LSI 40 pin 01 P 4 funct $3.95. .
74 4 7 ' .8 9 74177 .8 5 IOP.~S 5005 LSI 28 pin DIP 4 fun ct w/me m 6.95 LM723H/N Voltage Regulator .55
7448 1.25 74180' 1.00 (Rectifier) 5030 28 nln . one Chip Calculator 7.95 LM741 HINt CompoOp Amp 3/1.00
7450 .2 5 74181 3 .751N456 6/ 1 MM5311 28 pin bed 6 dig Mu x 5.95 LM747H/N Dual Compen.OpAmp .90
7451 .2 7 74182 1.001N458 6/ 1 MM5312 24 pin 1 pps BCD 4 d ig mu x 5.95 LM1310P Stereo Demodulator 4.10
7453 .2 7 74184 2 .301N485A 5/ 1 MM5313 28 p!n 1 pps BCD 6 d ig mu x 5.95 LM1458N Dual Comp.OpAmp .6 5
7454 .4 0 74 18 5 2 .301N746 4/1 MM5314 24pln6dlgmu x 5.95 LM1556N-5TlmesFaster741 185
7459 .2 5 74187 7.001N752 41 1 MM5316 40 in .I.rm 6 d i 6.95 LM2307P C C II d 3 '15
7460 .2 5 74190 1 50 IN 1183 1.60 .. urrent entre e .
74 70 .4 5 74 19 1 1'501Nl184 1.70 Sat,sfact,onGuarant..d.Alllto~slOO%Tostod LM3065N T.V .. FMSoundSvstem .75
7472 .4 1 74192' 1:25 INl186 1.80 $5.00 Min. Ordor -1st Class Ma,l- No Charge LM3900N' Quad Amp .50
7473- .39 74193- 1.25 IN3600 6/$1 California Residents - Add 6% Sales Tax LM3905N- Precision Timer .6 5
7474 .4 7 74194 1.50lN4001 .09 Whol...la Outlets _ Writo for Special Discounts .
7475' .75 74195 1.05 ' N4002 .10 Write for FREE 1975 Catalog _ Oata Shoots .25<1 each PROJECTS LEOS 8000 Series
7476' .40 74196 1.25 iN4004 .10 8263 $ 7 .00 MV 10 5/18090 -98 .55
7480 .50 74197 1.051N4148 15/$1 S 8267 4 .00 MV 50 6/18123 1.50
748 2 1.75 74198 2 .25 1N4154 12/$1 2513' 11.00 MV 50245118223" L OO
7483 1.15 74199 2.751N4734 .28c 2518 7.00 MAN.l 1.958263 7.00
7485" 1.10 74200 7.00 1N 4 735 .28c 2519 4 .00 MAN.3 .9 5 82 6 7 ' .00'
7486 .4 7 84250 5.00 1N 5232 .28c 2524' 5 .00 MAN -4 1.958280 .75
20% Oiscount lor 100 pes. IN5234 .28c P.O. BOX 822, BELMONT, CA. 94002 2525 7.00 MAN.7 1.508281 .85
Combinad 7400's IN5243 .28c 2529' 4 .00 DL 33 1.958288 1.15

(oxcopt Specials) IN5282 5/$1 PHONE ORDERS - (415) 592-8097 4024P' 2.25 DL747 2.508880 1.35

-
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l>
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o
J:
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<0....
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CALL
FREE

BANKAMERICARD

CHARGE IT
ON

,

~NI/"

TRADE
ON

USED, CALL

HAM RADIO CENTER
(9 A.M. - 5 P.M. Central. Closed Sunday and Monday)

TRADE
ON

NEW

CALL
FREE

CHARGE IT
ON

FOR
A SQUARE DEAL

ON
• DRAKE
• TEMPO/ONE
• TEN/TEe
• CLEGG
• STANDARD

.YAESU
• SWAN
• COLLINS
• KENWOOD
• REGENCY

We carryall major brands and a large
stock of used reconditioned equipment

HAM RADIO CENTER INC.
8342 OLIVE BL.

P.O. BOX 28271 ST. LOUIS MO 63132
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INTERNATIONAL ELECTRONICS UNLIMITED

MARCH SPECIALS
$ 2.95

2.95
2.95
7.95
6.95

19.85

256 bit RAM MOS
1024 bit RAM
1024 bit RAM
2048 bit RAM
1024 bit static RAM
UV Er• .
4 digit common cathode
Fits 14 pin DIP - .11 bubble lens
Red 7 $19g .270"
Red .6" spaced seg
Red .6" solid wg
8 bit CPU prime quality

1103
5260
5261
5262
2102
5203
HP508274,4

MAN 7
MAN 66
MAN6
IlOO8

$2.95
4.95
6.95
2.25
4.45
4.95
4.95
4.95
4.95
4.95
4.95
5.95

12 DIG 4 funct f ix dec
Same 8$ 5001 exe bt ry pwr
12 DIG 4 f unct w/mem
8 DI G 4 tunct chain 8< dec
18 pin 6 DI G 4 tunct
8 DIG 5 tunct K 8< Mem
9 DIG 4 tunct (btry surl
28 pin BCD 6 dig mux
24 pin 1 pps BCD 4 d ig mull
28 pin 1 pps BCD 6 dig mUll
24 pin 6 d ig mUA
40 pin alarm 4 dig

5001
5002
5005
5125
57"
5738
5739
5311
5312
5313
5314
5316

TTL

7400 S .19 7465 $1.39
7401 . 1' 7486 .44
7402 .1' 7489 2.75
7403 .1' 7490 .76
7404 .22 7491 1.29
7405 .22 7492 .7'
7406 .39 7493 .7'
7407 .39 7494 .89
7408 .25 7495 .89
7409 .25 7496 .89
7410 .1' 741 05 .4'
7411 .29 74107 .4 '
7413 .7' 74 121 .57
7415 .39 74 122 .53
7416 .39 74123 .99
7417 .39 74125 .59
7420 .1' 741 26 .7'
7422 .29 74 141 1.23
7423 .35 74145 1.15
7425 .39 74150 1.09
7426 .29 74151 .89
7427 .35 741 53 1.29
7430 .22 74154 1.59
7432 .29 74155 1.19
7437 .45 74156 1.29
7438 .3' 74157 1.29
744. . 1' 741 61 1.39
7441 1.09 74163 1.59
7442 ••• 74 164 1.89
7443 .ss 74 165 1.89
7444 1.10 74166 1.65
7445 1.10 74173 1.65
7446 1.1 5 74175 1.89
7447 1.15 74 176 1.65
7446 1.15 74177 .99
7450 .24 74 180 1.09
7453 .27 74 181 3.65
7454 .39 741 82 .89
7460 .1' 74 190 1.59
7464 .39 74192 1.49
7465 .39 741 93 1.39
7472 .as 74194 1.39
7473 .43 74195 .99
7474 .43 74196 1.85
7475 .75 74 197 1.15
7476 .47 74 198 2.19
7483 1.11 741 99 2.19
0... __ ouppI....... _
_$.50,,,,;__,_,1 .00 CALCULATO R 8: CLOCK CHIPS w/datl

5001 12 DIG 4 funct fix dec 3.95
5002 Same as 5001 exc btry pwr 7.95
5005 12 DIG 4 fu net w/mem 8.45
MM5725 8 DIG 4 fund chain &: dec 2.79
MM5736 18 pin 6 DIG 4 fu nC1 4.95
MM5738 8 DIG 5 tenet K & Mem 7.95
MM5739 9 DIG 4 tunct (btry sur) 6 .95
MM 5311 28 pin BCD 6 dig mux 6.95
MM 5312 24 pin 1 pp$ BCD 4 dig mux 6.95
MM 5313 28 pin 1 PPS BCD 6 dig mux 7.95
MM 5314 24 pin 6 d ig mux 8 .95
MM 5316 40 pin siano 4 dig 8.95

LED'S AND OPTO ISOLATORS

MICROPROCESSOR KIT
Basic kit provioes a very versati le 16 bit
microprocessor. Opt ional memo ry boards
are available allowing possible expansion of
the basic system to microcomputer Of

minicomputer proportions.

$1.75
4.95

24.95
3.95
2.75
4.95
7.95

$ .25 ea.
.2.
.33
.60
~50

4.95
.7'

1.15
~15

2.95
1.35
3.95
4.65
~15

.59

MV10B Red TO 18
MV50 Axial Iearh
MV5020 Jumbo vrsible red
ME4 Infr. red diff. dome
MANl Red 7 Sl:I9- .zttr:
MAN2 Red alpha num .32'""
MAN3A Red 7 seg. .127"
MANlM Red 7 ... .127' claw
MAN4 Red 7 Sl:I9- .190"
MANS Green 7 seg. .270"
MAN7 Red 7 seg. .27cr'
MANS Yellow 7 Sl:I9- .27cr'
MAN66 60" hi!tt dir, view
OL707 Red 7 seg. .3'"
MCT2 Opto-tso trarlSrstor

Available Options
Power supply component pkg
(P.P. or UPS}
Mernorv board B4 8-1101
Memory board 65 4·11 01 4-5203
Memory board 86 space for 16
memories
DATA PACKAGE REFUNDABLE
WITH PURC HASE OF BASIC KIT

Basic Kit Includes:
A printed circuit boards (compatible with

22 pin edge connectors - not suppliedl
B microprocessor chip sets
C gates, interface elements. clock drivers,

etc.
D trans istors, d iodes, capacitors
E 75 page data package which includes an

introduction to microprocessors, all oe
cessary data sheets and ex tensive data on
the workings and applications of micro
processor chips.

PRICE (basic kit l

MEMORIES
256 bit RAM MOS
1024 bit RAM MOS
2048 bit eras . PROM
1024 bit RAM low power
64 bit RAM TTL

8223 Programmable ROM
74200 256 bit Ram-tri·state

1.95
.79
.5'

2.69
1.49
.89

1.79
.7'
.99

2.75
2.65
2.65
2.75
2.95
.2'
.39
.6'

1.19
.35
.7'
.3'

1.19
.82
.6'
.65

1.89
.95

1.25
.39
.3'
.3'
.7'
.89

S .32
.35

1.10
1.65
1.19
1.05
1.29

LINEAR CIRCUITS
301 Hi perf. OIl amp mDIP
307 Op amp mDIP
308 Micro-pwr op amp mDIP
300K 5V reg lA T0-3
310 V follr. Op Amp mDIP
31 1 Hi perf. V comp mDIP
319 Hi-speed dual comp DIP
320 Neg. regulator

(5V,5.2V,12V,15VI T0 3
prec, timer DIP
Quad op amp DIP
Quad comp DIP
POl V reg (5V, 6V, 8V,
12V, 15V, 18V, 24VI To-220

372 AG·IF st rip det DIP
376 POl V reg mDIP
377 2 w stereo amp DI P
380 2w audio amp DIP
380-8 .6w audio amp mDIP
381 La noise dual preamp DIP
550 Prec. V reg DIP
555 Timer mDIP
560 Phase lock ed loop DIP
562 Phase locked loop DIP
565 Phase locked loo p DIP
566 Function gen mDIP
567 Tone decoder mDIP
709 Op am p DIP
710 Hi speed V camp DIP
723 Volt reg. DIP
739 Dual hi perf amp DIP
74 1 Comp.opamp mDIP
747 Dual 741 DIP
748 Freq adj 741 mDIP
1304 FM mux st demod DIP
1307 FM mux st dem od DIP
1458 Dual Comp op amp mOIP
3900 Quad amp DIP
7524 Core mem sense amp DI P
7525 Core mem sense amp DIP
7535 Core mem sense amp DI P
75451 Dual prl. driver mDIP
75452 Dual prl. driver mDIP
75453 Dual prl. driver mDIP
75491 Quad seq driver DIP
75492 Hex dig. driver DIP
0..._.::,....... _
Add S.flO t... i $'.00

3 .50
2.19
3.25
3.25
3.25
3.50
2.90
3.00
1.50
1.50

CMOS

S.39 74Cl54
.55 74C157
.75 74Cl60
.75 74C161
.65 74Cl63
.65 74Cl64

2.15 74C173
1.55 74C l95
1.15 8OC95
1.70 8OC97

74<:00
74C02
74<:04
74C08
74Cl 0
74C20
74<:42
74C73
74C74
74C76

4000 SERIES RCA·EOUIV .
CD4001 S .55 CD4017 2.95
CD4009 .85 CD4019 1.35
CD4010 .85 CD4022 2.75
CD4011 .55 CD4023 .55
CD4012 .55 CD4025 .55
CD4013 1.20 CD4027 1.35
CD4016 1.25 CD4035 2.85

(4081 659-3171

ON ORDERS OVER $25.00 DEDUCT 10%
All items are new, unused surplus parts - tested funct ional.
Satisfact ion is guaranteed. Shipment will be made via first class
mail - postage paid - in U.S., Canada and Mexico within three
da~ from recei pt of order. Minimu m order - $5.00. California
residents add sales tax .

INTERNATIONAL ELECTR ONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CALIF. 93940 USA
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Numeric Readout Tubes from Burroughs
Pixies #9012 . Character He igh t 1/8" with
socket.
Price : 3/$3 .00 Sold only in lot s of t hree.

NI XIES
5031 Character Height 5/8" wit hout sockets .
Price: $1.00 ea.

LARGE NI XIES
7971 Character Heights 2" without sockets.
Price: $1 .00 ea .

POWER SUPPLIES
SCHAUER CO. metered rack mount. nov, 3
ph . 60 cv. input . ediustebre 55-65 v.c,c . @ 15
amps. output. Cont. Duty . Like New.
Price : $150.00 F.G.B. shpt wt 200.ti".

MODULE TYPE POWER SUPPLY
4 V. @6amp.Regulated.115V 60cy.input6"
x 7" x 5". Limited Supply.
Price: $15.00 ea. shpt. wt. 10 ::

INVERTER TRANSFORMERS 2 TYPES
Dual transistor input 6-'2 VDC input.
300-500 V output.
Price : $2.00 ea. or 3/$5.00.
Single transistor input 6-12 d.c . 300-500 V.
Price: $2.00 ea . or 3/5.00. Shot. wr. 1#:
Good for C.D. Ignitio n. Flour. Lite or portable
Strobe It .

TRANSFORMERS
11 5 V. input 60 c:v . 36 VCT @ 4 amps . Open
frame 4 x 4 x 3 Y...
Price: $4.95 ea . Shpt. wt 8#

FLASH TUBE TRIGGER COILS
Price: $1.00 ea . o r 6/$5.00

HAZARD WARNING LITES
7" ro und yellow lenses. High intensity xe non
strobe . Operates o n 12 VDC in ora nge plast ic
case.
Price : $10.00 ea. o r 3/$25.0 0 Shpt. wt. 6#

HIGH INTENSITY STROBE LITES
Without case or reflec tor. 40 watt second flas h
@ 60 FPM. Good for market beaco n, p hoto
grap hy . Psychedelic lite, operates from 12VDC
or 1 1OV. 60 cv , Size: 8 x l O x 10.
Price: $15.00ea. or 2/$25.00_ Shpt wt.10.#

UNBREAKABLE PLASTIC MIRRORS
5" dia . 1 VA thick . one side flat, one side
concave.
Price: 4/$ 1.00

High Impact Plasti c Case. Orange Color
Water t ight. Will accept 6 V. lan tern type
battery . Good for use as battery case or
emercencv lite .
Price: $1.00 or 6/$5.00.

We have a few of the R 392!URR rece ivers that
need minor repairs. good shape as is. Phy sically
comple te.
Price: $125.00.

DIAL CODE LAMP CARTRIDGES
6 V. 40 rna. :;+:J9. Spec color - red , yellow,
white .
Price: 2&t or 5/$1 .00.

VHF RECEIVER
118-148 MHz , part of ARC-60 aircraft radio
set . Front panel tuning 118-148 MHz, light
weight, co mp ac t 5" x 6 " x 1 'Z'. 28 VDC input,
2SOV. SOmA, dynamotor.
Price: $14.95

Miniature lever switch-model 29005/16" hole
mounting 1 9 /32" behind panel 2 amp silver
co ntac ts 3 P.S.T. 2 P.S.T. 2 P.D.T. Specify type
35< 3/$ 1.0 0.

ANOTHER TOROID INV ERTER
l!"Clut 2 7.5 Va t 23 amps. Output l000V at 500
rnA. 4 " round x 8 Y.. .. long. Bibs. Both inverters
operate o n 12 VDC o ne half vo ltage outpu t,
$14.95

DIGITAL READOUTS SETS
Make your o wn counter, frequency meter.
d ig ital volt me ter. readouts , e tc . Includes 6-B
5031 m ixes w/socke ts 1.6" character height}, 1
transformer, 1 pIs board with socket.
Price: 51 2 .95. 2/$20.00

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two 87971 tubes in sockets. driver transist ors
and components all on o ne board - can be used
for clocks, counters. numerous other uses . ..
Price : $2.00 a board , 3/$5.00

TOROID INVERTER $9.95
PIS high efficiency, equipped wit h cool ing and
fo r co nti nuous duty . Input 27 .5V at 5.5 amps,
output 250 VDC at 300 m A, 45 VDC at 10
m A, 11 5 VAC 400 cycle at 30 VA. 3" round
by 8 3/4" long. 6 Ibs.

Modern Aluminum Bench Rack Cabinet
11%" H x 18" D x 19 " w. 8" panel openi ngs
w/rubber feet and disappeari ng handle .
Lt Blue Price: $7.95 ea.

ADJUSTABLE PRINTED CARD BOX
For Rack Mou nt Price $9.95

5" to 7Y.. .. - 16 slides and sockets - includes
30 double co ntac t position edge connector
type.

METER S - 1314 SQuare, 1 Y.. hole mount - 1"
beh ind panel. 0-25 mA FS. $2.50

VU Volu me Level .20 to + 3 $4.95

SOCKETS
Sockets for 4 x 15O's - 2 sockets with
chim ney. mounted o n alu mi nu m chassis $7.00

FIBRE OPTIC LIGHT GUIDE
118" diameter 9" long with 114 diameter brass
ends
$1.00 each 6/$5 .00

Module type PIS. 11 5 V. 60 cv. input. Ou tp ut
+12 · 12 -6 vee. Regulated, adj. 10%
Price : $14.95 Sh ipt wt 8=

All prices are F. O.B. our ......e renouse, Ph ila d elp h ia , PA. All merchandise d esc ribed accurately to the
best o f our k nowle d ge. You r purchase money ref u n d ed if not satisfied. Terms are cash . Min imum
order $5.00. All me rchandise subject to prior sa le . RF E - Removed from equipment.

~ElE(}TR()NI(}~

156

1206 South Napa Street
Ph iladelphia. PA 191 46

215·468·7891 2 15·468·4645
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$ . gO
$1.10

EACH $1.25
10 OR MORE $1 .00 EA

10 OR MORE $2 .50 EACHEACH $2.75

MAN 4 7- Segment, o-s plus let t ers .
Ri ght- hand dec imal poi nt. Snaps in 14
pin DIP socket or Mol ex . IC voltage re
quirements . Ide a 1 for desk or pocket
catculator-s :

MR810 Rec t ifier 50V 1A

25K Trimmer

Co
L(

"""SHEET

SUPPLIED

PRINT ED CIRCUIT BOARD TYPE
EACH $.20 10 FOR $1.50

I
Rectifiers

VARO FULL -WAVE BRIOGES
V5447 2A 400V
V5647 2A 600V

s .10

Special 8Il: Hex Inverter
TTL DIP Hex Inverter; pi n i nterchangeab le wi t h SN
7404. Par ts are brand ne w and branded Signet 1cs
and marked "811. "

EACH ••. . . .• $ . 30
10 FOR.. ... 2.50
100 FOR.. .. 23. 00
1000 FOR... $220.00

o-s pl us MAN 3
letters.
Right-hand decimal po i nt.
Flat-pack type case. Long
ope rati ng l i fe. IC vol 
tage requirements. Ideal
for pocket ca lcula tors ~

$ . 75
,75 1-:= -:-::-,- - = - - - ";""- - 

3.25

LED's

$ .30
10 FOR $2.50

$ .20
10 FOR $1.25

$ .35
10 FOR $2. 95 1-'--'--'''-:'':-''-:':-,-:-'-- - ''-'--'---'--'--'-

PRY PRICE
800 $.30
1000. . . .• . 40
1200•..... 50
1500 65

C04023
74C20
74C160

SPECIAL

CMOS
$ .75

,75
,75
,75

MV50 Red Emitting
10-4 MA @2V

~:
MV5024 Red TO-18

High Dome~

MY108 Visible Red
5-7MA@2V

CTl.IL
Complementary Transistor Log ic.
This l ogic fam ily 15 unique i n that
both NPN and PNP transistors are
combi ned 1n t he same package. Un
lH:e TIL & on. , t he outp u ts are
current sources (1 n t he high state)
as well as s i nk i ng current 1n t h e
l ow state . Th e s e are brand n ew
un its. some of which are m1smarked
wi th OlL number s.

eTl 9956 dua l 2-f nput r-:----:c:~~~~~C--C~--~--~~~----_1
AND buffer

CT l 9953 z-z-a-tecct
AND/OR gate

eTL 9952 dual 2-input
NOR gate

Data suppli ed; all parts are dual
i n- line . MIX OR MATCH. 5 FOR $1.00

PRY PRICE
100. ..••. $. 10
200. . .••.. 15
400 18
600 23

CD4001
CD4002
CD4011
CD4012

a-Amp Power Silicon Rectifiers
MARKED EPOXY AXIAL PACKAGE

~! 7-Segment Readout
, I I2-PIN DIP

Three digl ts wi th right-hand decfma"
Plugs in to DIP sockets
Simi lar to (LITRONIX) DL337
Magnified digit approximately .1 "
Cathode for each digit
Segments are parallel fo r multiple

operation
5- 10 HA per segment

EACH $3 .00 4 (12 Dig its) $11.00

MOS MEMORY INTEL #2102-2
1024 BIT FULLY DECODED STATIC

MaS RAND OM ACCESS MEMORY , , , ,
• fas t a c c e ss 650na • •••• •
• full TTL compat i b le
* N c hann e l sil i c o n gat e
* s ing le 5 volt supply •• •
* t ri-stats output •••. •••
* 102 4 by 1 h it
* c hip enable i n p u t • . ....
* no c locks o r r e fr es hi n g

r equi re d • • • • • • • • • • •• • • •

RCA Numitron
EACH....•.. ..•.. $ 5.00

SPECIAL: 5 FOR $20.00

DR2010

BRAND NEW FACTORY PART S

16 PIN DIP - - - - - EACH $6.95
EI GHT FOR $49,95

Power Supply SPECIAL!
723 DIP var i abl e regulator chip 1-40V.
+ or - output@ 150 MA l OA with exter
nal pass transis tor- -with diagrams fo r
many applications .
EACH $1.00 10 FOR $8.95

1. 50
3.25
3.25
3.25
4 . 00
3.00
, 45
,75
,40

1. 00,,,

LINEARS

Precision t 1mer . .•. . . . .•...••••.• . .••
Phase l ock loop DIP .
Phase l ock l oop DiP .
Phase l ock l oop .•••••... .•• . ...•
Funct ion generator TO-5.....•••• . . ..•
Tone decoder TO-5••• . .. .• .. .. .•••••.•
Popular Op Amp DiP•••••••... ..•• . . ...
Vo ltage comparator DIP . . • . • • • • • • • ... .
Dllal compara tor DIP ••. . .••. . . .••••• . .
Precfs10n vol tage regulator DiP •• •.. .
Op amp TO-5/M I NI DIP • . .•••. . . .•. . . .. .

CA3045 5 NPN transistor arrily 1. 00
LM100 Pos i t i ve DC regul a t or TO-5. . •...••••• 1. 00
LM105 Vol tage regulator . . • . • • • • • .••... . • • . • 1.25
LM302 Op Amp vol tage fol lower TO-5•• • • .•• . . 1. 25
LM308 Op Amp TO-5 2. 00
LM309H 5V 200 HA power suppl y TO- 5. • • • • •• •. • 1. 00
LM309K 5V 1A power suppl y modu le TO-3. .. . . • • 2.00
LM311 Comparator T~ 5.. :M l NJ 1.75
LM370 AGC ampli f ier 2. 00
LM380 2-Watt Audi o Amp •• . . . ..••••••••• • . . . • 1. 75
LM1595 4- Quadrant JllJltip1 1er . .•• . . . . .•. . .•.• 2.00
HC1536T Op Amp 2. 00

748 Op Amp TO-5 •..•. . . . .•• . ..•••. ..•••. .. 1.00
CA30182 Isolated trans i stors and a Dar li ng-

ton-connect ed transistor pa i r 1. 00

NE555
NE560
NE561
NE565
NE566
NE567
109
110
7ll
123
141

DIP

,,,
,20
,20,,,
.as
, 16,,,
,40
,60
, )5,,,
, 45,,,
,80,,,
, 10
, SO
, 10

3.00
1.00,,,
1.00,,,
1, 00
, SO

1. 25
1.00
1.50

, 80

74H51
7453
7454
74L54
74L55
7460
74L71
7472
74L72
7473
74L73
7474
74874
7475
7476
74L78
7480
7483
7489
7490
7492
7493
7495
74L95
74107
74145
74180
74193
74195

,20,,,
,20,,,,,,,,,,,,
, 30
, 30
, 40
,30
,30
,20,,,
,40
, 20
, 30
, 30
, 30
,20
, 30
, 30
, 20
, 30

1. 00
1. 50
,20
,30
,20

7400
74800
7401
74HOI
7402
7403
7404
74H04
7405
7406
7408
74808
7410
7413
7417
7420
74L20
74820
74822
7430
74H30
74L30
7440
74H40
7442
7447
7450
74H50
7451

BRBYLOn
ELECTROniCS

7400 Series

DIODE ARRAY 10-IN914 s ilicon
signal diodes i n 0 n e package. 20
1eads spaced. 1"; no conmon connec -

tions.
EACH .•• . . $. 29
10 FO R $2.50

8-Pin •.•...•...... $ .22

14-Pi n $ .26

16-P1n •. . ...•. $ .30

24-P i n•.....•. $ .75

40- Pi n...•• .••. . $1.25

All IC's are new and fully-tested.
Leads are plated with gold o r solder.
Or de r s for $5 or more wi l l be shipped
prepaid. Add 55e for handling and
postage for smaller orders; r e s i d e nt s
of california add sales tax . IC orders
are shipped within 2 workdays- -kits
are shipped within 10 days of receipt
of order. $10 lIlinimum On C.O.D.'s
(phone in). (916) 33 4-2161
MAIL ORDERS:
P. O. BOX 41727 48 11 Myrtle Ave.
Sacramento. CA Sacramento. CA

95841 95841
ffONEY BlICK GUARANTEE ON ALL GOODS!

SE ND FOR FREE FLYER LISTING 100's OF
MONEY-SAV I NG BARGA INS ~

High Quality PCB
Mounting IC Sockets

8-PIN. 14-P in, 16-Pin and 24-Pin PCB
mounting ONLY--no wire wrap sockets.
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RC OSCILLATORS COLUMBIA 4 CHANNEL SO

1 6 pi n l C ch ip c ontai ns 4 A C osc . I deal fo r Solid state sa 4 c ha nne l adap ter, 2 amps b uilt
t o uch to ne e ncoder. T e A 4 3 0 ...$5.00 in . Dec odes 4 c ha nnel o r sy nthesizes 4 channel.

$25.00

8 CHAN MULTIPLEX SWITCH LED READOUTS 5/$1.00!
Solid state 1 6 pi n l C MOS. 8 c ha n nel w/output The pr ice is not a mista ke . We have some hobby
enable contro l & o ne-of-e igh t decoder i n chip. variety w it h so me segme nts o ut. Uki nbuyem
With data. Fairchild 3705. ..$5.00 fo r as lo w as 5 for $1 .00

•

LOGIC SUPPLY DUAL 16 BIT MEMORY
New, m ade b y Comp u ter Produc t s, Fla . Hi gh Dual 16 b it m em ory , se r ia l M OS by Philco TO·5
vo ltage 1 70V and 5V logi c o u tp u t. So lid s ta te , case , bra nd new wit h 2 page s pecs.
highly regulated & fi l tered . #PM 728. ..$20.00 # PLR 532 $1. 00 each $1 0/12

•

MEMORY SYSTEM $125.00
AM-FM RADIO

1024 c o re m emory sys tem. 1024 wo rds Per co nso le insta llatio n, w/face pl ate, no
memory , 8 , 9 o r 10 bits/word . Ra ndo m access, knobs. Stereo am plif iers fo r tape or tu rnable
w it h a ll logic, regist er , t iming, control, core playbac k. $15.00
se lect a nd se nse functions in o ne package. New, Pai r of ma tching speake rs w/xfm rs fo r a bove
wit h 60 page booklet incl u des schemat ics. $5.00
Measures only 9x4x 1 inches. Good sta rt for
mini-computer .

CALCULATOR CHASSIS

TONE GEN. BOARD
Full y assem b led p oc ke t calcu la to r c hass is w it h
calculato r ch ip. Uses LE D readou t s no t inclu d-

3 Octave to ne gen. b oard fr o m Magnus Orga n. ed. $5.00
Untested, with instructions.

$9.95. 2 for $18.00 ELECTRIC SI REN $10.00

Brand ne w, o perate 6 o r 12 volts dc . J ust the

PIANO KEYBOARD $9.95 t hi ng to protect car o r boa t . Used also as

For use wi t h above o rga n o r sy nt hesize r, etc . b urgla r o r fi re a larm in house & camp. -Ki nda
scarce, bu t we fo u nd some. Wh ile t hey la st

• $12 each. 2/$20.00

MULT1-USE XFMR $8.95 SOLAR ENERGY
Outpu t 18 V @ 6 amp; 17V @ 6 amps; 10V @

10 a mp. Brand ne w. $8.95 ea, 2 for $15; 10 for Elec tr icit y for free fro m the su n . An exci ti ng
$50 experi me nta l device. Inst ru ctions incl uded

show ho w to ma ke a solar e nergy ban k fo r
h ighe r vo ltages a nd/or c u rre nt, a lso how to
make a so lar opera te d ra dio rece iver .

PHOTO-STROBE Giant cell 2" diameter - $1.50
large cell 1 3 /4" - $1.25

Made fo r Inst amati c but useful on a ny camera Medium cell 1" diameter - $ 1.0 0
wi t h in str ucti ons provided. Info also on t ri ck Rectangular 3 /4 x 1 Yz " - $.75
uses. a u tomo tive st ro be, slave st ro be , au tomo- Any six [or the price of 5 . . .
ti ve st ro be , Psvchedefic re pe titive strobe, e tc.
Complete wit h c ha rge r & Nickel Cadmium
batteri es. BOOKSHELF SPEAKERS

$9.00. 3 for $25.00 ! . Com ple tely f inished , 9 x 12 x 5 inches. 16
t o hm, wit h ex te nsio n cord . $15 apair.
I

FREE catalog. MESHNA PO Bx 62 E.lynn Mass. 01904

I.
Please add shipping cost o n above....
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SCRSl TRIACS'
QUADRACSl'

SAME PRICE
SALE!

1 O·Amp POwer
Tst! Plastle: Units

PR\I' Sal.

go 50 S .7.
100 .• •
',00 1.25

00 1.50
0 . 00 1.• •a 500 2 .25o &00 2 .50

8 ._5
8 ._5
8 ._5
&._S....
4._5

$4.95

POLVPAKS
P .O . BOX .42& LYNNFIELD.MA5S.01••0

rULL EPOXY SILICON BRIDGE RIECTIFIERS
w.vr PIV 2 Amp 6 Amp 10 AMP

soDs .69 0 $ .88 0 $1.49

~n
100 0 .79 0 .99 0 1.69
200 0 . 9 5 0 1.25 0 1 .69

r
400 0 1.19 0 1.50 0 2.09
600 0 1.35 0 1.75
800 0 1.59 0 1.95

1000 0 1.79 0 2.25
6 Amp 1 / 2 J[ 1 /2 x 3/16 s q .

BIGGEST T HAT'S RIGHT! MAN-7 's at
the re ado u t sale o f the

MAN 7 c:entur)-I The MAN·7 is a
• 7' lIegment " r e fle c tive bar"

SALE $1 verllion of the famo uso MAN· 1. The optimum in
light effi.eieney and eon -

- s t rue t io n . Looks like, acts
like, the MAN-!. P in eon 
nactionlll eame. W id e angle
viewing. 0.27'" c haracter
he lKht. color r ed.

[$24.50 \

B:.aYI0-_.

SIMPLEST! FINEST! SMALLEST!

6-FUNCTION AC-DC
CALCULATOR KIT!
• Lightweight, pocket size

Extra large display
• • functions plus, minus•times, percentage, constant
• Floating decimal
• Chain and Mix calculations
• True credit balance
• Simplified IndeXing
• Mark up and Mark down
• Constant multiplication and

division • AC adaptor Jack
~: ~hwallt p art s in. a k it. Im a gine the pc b oard only
Ic 's wi~hct;].p, 94 d',e~l .tOn. two t ranaistors, t w o d r iver

e glt r eado u t . S IM PLE' You bet It is
~I~ I<.to"ry. KKi t Includes: attractive black ease Wit h r e d

r . ex "y (type 20SK.66) 18 k k board
meaeurea only 2112 x 2'" with 2 • it bY ay that
OFF, one for K cOlUltaDt. MAINw e es. one fo r ON_
boanl; famous Cal Tech 6030 26.pr: et;:;:::~~ead~ut
tWI) 75491 ic d river8; Hewlett Paekanl 9 dig.tr chIp;

:ist~~~~; h~e~o~r:t~~t~~ C;J~~~t~~r::;~rs~i;:O~::;
esay In.tructlo~. (Less 9 volt .tandard ba P ita.
AC adapter) I M AGI N E I only 2 lf~ x 1 x 4lf2"'. ttery and

r . ctGr)' M.,k.d
1 .49
1.09

1 .19 I-::=:":::'::::'=-:0':::"-:::":= "===-= ::-:-:---:1.19 I~

1.45
1 .29
1 .49
1.79
1 .79
1.55
1 .55
1 .49
1.81
1.55
1 .55
1 .05 .,,'-:-.,- -::-,--,-_-,-.,- _
3.50 1- - -

.79 Terms: acid I"' '' llta;'' A.ted: fle t a o
1.49 Phone Ord p,s , Wakelle ld . Maas . (6 17) 241';-38 29
1.49 Retslll 16-18 ne l Carmine si.. Wy ..k~ lll.,I,'I). NM,.•, ...
1 .45 (o ff Wstpr Htrpet) C.O.D.'S MA In,' rn ,)
1.29 0 20<: CAT ALOG f iber Opll'5. -rcs'. Semrs. P.,ls

. 8 9 MINIMUM ORDER _ $4.00

.8'
2 .10
2 .10
4 .95

I

I ma g ine a chip ( M K5 0 2 5 0 ) 'BEEPER" AND "DATER'
"Beeptn" and audib le alarm! S
All others are external. I t CLOCK ON THE CHIP
als o fe a t u re s internal b right- 0 MK50250 BEEPER ONLY .$ 850
neSI< con t rol, The CT7 0 0 1 0 .
re q u ires ext ernal t rig g erin g CT7001 Alsrm and Dste . , $ 1 2 . 5 0
o f alarm, date o f t he month
a n d direc t d rive t o LED
re a d o u t s . Both require min.
Imum c u rrent d rain and
voltagas. fo r e i ther 4 to 6
LED r e a d o u ts. 1 2 or 24
hours. AM: and P M .

'~~ ..
II'~--

Qusntlty
Discount.

3tor$9.
3 for $14.
3 for $2.• 0
3 for $12.
3for$ 9.
3tor$ 3 .

"C" THRU
5 METIER

o
$1.S0

IDdIe.te~ : 0 to 1.5
P lu tlc cue,
1 "f2 x 1 lf2 x l ».

7 • • ".ment

OPCOA SLA~l

REFLECTIVE
LED READOUT

$2.50 g ~:~low
3 tor $ 6 . 0 G.....,

INFLAT ION· FIGHTIN G

DIVIDEND

So'.
S . 1 7

.U

.'T
••7
.21
.2'
.3T
.23
.23
.10
. 27
.T3

2 .25
.37
.37
.37
.10
.2T
•33
.3T
.27
.3'
. U
.27

•••.25
.•7

CHOOS E any item or group of items
FREE that add up to 10% of your order

M ini m u m o r de r S I 5.00

Poly Paks-lst with Lowest Prices!
1st with Ouantity Discounts!

1st WITH DIVIDENDS!

MONSANTO CHAR. 5ALE
TYPE HT. EACH

o MAN. 1 .27 $3.50
--.:1 0 MAN.2 .32. 4 .95

~
0 MAN·3 .12 1.00
o MAN·G . 6 0 4 .50
o MAN-64 .4 3.50

MAN_ 0• MAN·7 .27 1 .&0
MAN·•• · 3 5 LED matrix

'r, 'nllation _Fighting
~JIC PRICES ~:;,:~~~~.

"," , ' "I"'~ .~••t. ,," , .,,~... ,
. ,.d ., I.... 'H'" ,, ~m . . §51'174154

§5N7441 .95 5s:~::~ 2:~~ 5N74155
5N7442 .95 1 15 5N74156
5N7443 .95 ~:~::~ :71 0 5 N7 4 157
5N7444 1.0S 5N7495 . 8 5 ~ 5N74158
5N7445 1 .05 5N7496 .85 5N74161
5N7446 1 .10 1 55 5N74163
5N7447 1,10 5N74.'.0

00.
1'25 5N74164

5N7448 1.10 ~:~4105 : 4 5 5N74165
5N7450 .17 45 5N74166

§
5N7451 .2 3 5N74106 '45 5N74173
5N7453 .23 5N74107 '89 51'174174
5N7455 . 3 7 5N74108 ' 9 1 5N74175

B51'17462 .37 ~ 5N74112 '91 5N74176
5N7464 .37 5N74113 '89 5N74177

§
5 N7 4 6 5 .37 5N74114 '55 5N74180
51'17471 . 4 9 5N74121 ' 5 1 0 5 1'17 4 1 8 1
51'17472 .33 5N74122 ' 9 1 0 5N74182

8 5 1'17 4 7 3 .41 0 5 ,..7 4 1 2 3 ' 6 5 ~ 5N74190
5N7474 .41 5N74125 '73 51'174191
5N7475 .71 51'174126 • 0 51'174192
5N7476 .45 51'174140 2.5

9
51'174193

5N7478 .55 5N74141 1.~2 0 5 N7 4 1 9 5
5N7460 . 6 1 5N74145 1.5 0 0 5 1'17 4 1 9 7
5N7481 1 ,19 5N74148 2. 9 0 5 N7 4 1 9 8
5N7482 . 9 9 0 5 1'17 4 1 5 0 .9 0 5 N7 4 1 9 9
5N7483 .99 U 5N74151 .~~ 0 5N74200
5N7486 .41 0 5 N7 4 1 5 3 1 .

Usually called " Microprocessor" - it i. a p Channel
51 Kate MOS 8 _bit P ara lle l Cen t ral P ro ce s sor. A C P U
Central Pro ce ss ing Unit on II. c h ip, Fe _ture ll complete
instruction decoding a nd control. Capabili t y t o addres s
1 6K x B b it s of memor y (RAM. ROM, S R). Build a
micro-comp uter system w hen in t arfacing w ith othar
chips , such DJl 1101, 11 0 3 . 21 0 2 ( R AMS). etc. Wit h
spec sheets. l 6·p in dip package.•... .•. , . • . . $79.95
o 2102 1000·blt 'staUe:" R.m for sbov•• . . • . . $9.95

T,po

~
5N7400

5N7401
5N7402
5N7403
5N7404

0 5 N7 4 0 5
5N7406
5N7408
5N7409
5N7410
5N7411
5N7413
5N7414
5N7415
5N7416
5N7417
5N7420
5N7422

l..J 5N7423

~
5N7425
5N7426
5N7427
5N7430
5N7432

o 5N7437

B5 N7 4 3 8
5N7440

mfje~op~oetEJJORf"M tp€?)l7y P(§)!/r(Ii!
,,8008 $79.95 16-BIT MICRO PROCESSOR BASIC SYSTEM

THE COMPUTER 0 $149 The lowest-pr iced 1 6 -bit systeml Outperforms t hO:' 80 0S .
ON THE CHIP" O . T h e C PU (Ce n t ral Pro c e n !ng U ni t) i ncludes

4 -MM IS 7 /s 0 ' II, called RALll '., a nd o ne MM IS 7 1S1 CR OM .
HALU - called Re g is t er a nd Arith m e tic Lo &,i c Un it _
Is II 4 ·bit cont ro l b ua, a nd the CROM ia II Control-and _
Re ad·Ordy Memory , The four RALU ' s in p arallel fo rm II
16·b it uni t . The RAL U'II are controlle d b y mIcro _in _
s trucuone, s tored In the C RO M. With s pec ah"etll,

lN4000 "BLASTAWAY"
ON RECTIFIER PRICES

Type PIV 5-leo IN4001 50 10 for 35e

8 IN4002 100 10 for 45c:
IN4003 200 10 for 55e:o IN4004 400 10 for 65c:o IN4005 GOO 10 for 75eo IN4006 800 10 for 8Se:

U IN4007 1000 10 for 99e:

6 DIGIT KRQNOS CLOCK
._diglts U.l... MAN.35

mplete KIT

$29.95
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PROPAGATION CHART
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EASTERN UNITED STATES TO:

.·DotO _

•

"'L"'S K'" ,. , , , , , , , , ,. .. ..
...RGE...TII.... .. " , , , , .. ," " " " ..
...USTR...lI... '" .. " " "

, , .. .. ... .. ...
C.........L l o .n .. , , , , ,

" ... " " " "
~P.lGLA"'O , , , , , , " .. .. ... .. ,
H...W..... ... " "

, , , , , ,. .. .. ...
lNO'... , ,

" " " "
,. .. .. , , ,

-~ .. " "
, , , , , , , , ..

MEJUCO .. , , , , , , " .. .. ... "
""~_''''u .. " " " " "

, , .. .. " "
l'UERTO RICO ,. , , , ,

'"
, " .. .. .. ..

SOUTH AF",CA .. , , ,
'" " .. .. " " .. ..

U. S.$. R , , , , ,
" " .. .. " "

,
W~$TCO"'$ T .. , , , , , , " .. .. ... ...
CENTRAL UNITED STATES TO:

"'l"'SK... .. " , , , , , , , ,. .. ..
...RG~ NT' ...... .. .. , , , , , .. ... " " "
"'USTII"'L'''' " .. " '" "

, , , .. ,.. .. "
C"'N.AL lO'H .. ,. , , , , , .. " " " "lP.GLA...O , , , , , , , .. .. .. .. ,
H"W"" ... .. " , , , , , " .. ..."

,
''''0''' , " " " " " "

, .. , , ,
.10\'''''' .. .. " '"

, , , , , , , ..
MEK' CO .. , , , , , , ,. .. .. .. ..
",'lIl'1"NES .. ,.

'" " " "
, , , ,

" ..
I'\J~RT O R' CO .. , , , , , , .. .. ... ... ..
SOUTH "'FII 'CA .. , , ,

" " " .. .. ... .. ..
U.$.$. R. , , , , , " '" '" .. " "

,
WESTERN UNITED STATES TO:

"'LASKA .. .. , , , , , , ,
" .. ..

"RG~ "'TI"'''' .. .. , , , ,
" " .. .. " "...UlTII ...lI..

" " " .. "
, , , , " .. "CAIf...L lOP<~ ... .. , , , , , .. " " " "ENGL ......O , , , , , ,

'" " " .. .. "H...W..." " " .. " , , , , ,. .. " "'''0'''' , .. .. " " " " "
,

"
, ,_..

'" .. .. '"
, , , , , , .. ..

IoIEK ' CO .. .. , , , , , .. .. " " ...
",' L'I'I" NU .. .. .. '" '" "

, , , ,
" ..

l'U~ liTO RICO .. , , , , , , .. .. ... ... ..
SOUTH "'F R ICA •
U. ... ... II. , , , , ,

" " " " " " ,
~JII$T COAST " , , , , , , " " " '" '"... ._,_.- "-"'--'

Call

Novice Tapes 120
Books 121-124
Cassette Code 132
Holline 134

a tnt. Telecomm 27
a James Elee. 153
a Jan 142
a Juge 133
a K·Enlerprises 46
a Key Enterprises 96
a Meshna 168
o MITS 152
a Mohawk 70
a Newtronics C 11
a Palomar 70
a Pol y Paks 159
a Radio Am. Callbook 134
a Regency 67
a RGS 149
a Rohn 67
a Savoy 65
o s&D 136
o Selectro nics 156
o Senlry 11
o S1ep 146
o Solid Slate 147
o Space Elec_ 144
o Spec Comm. 46
o Standard 62, 63
o Slarkiu 144
o Sumner 19
c Temlron 128
o TriTek 144
o Trumbull 144
c Tucker 88-90,110,111
o Tufu 87
a vereea 135
a VHF Eng. C 1V
a Wilson 55
a World aSL 128
a Yaesu C 111

Add ress

City

Name

C heck app rop riate box e s f or desire d c omp a ny
brochures, d ata s h ee t s or c a t a lo gs a n d mail in
to 7 3. Incl ude y our zi p c o d e, please. S e n d
m one y d ir ect ly t o advert is ers . LIMIT: 25
requests.

a Ai's Two Way 128
a Amal811r Elect ,
a Supply 102. 103
a Ancrona 145
a Aptron 38

*ATV 144
o Audioland 125
a Babylon 157
a Budwig 136
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Visit yo ur dealer for details
or write for our new catalog.
All Yaesu products warranted '
by the seffing dea ler. Complete
alter-warranty service ava ilable
in Paramount, Calif .

ACCESSORIES AVAILABLE:
e FL·2100B 1200 watt linear
e FV· l01B Extern al VFO
e YO·l 00 Monit or scope
e SP·l 01 B External speaker
e SP·l 01 PB Speaker/Phone Patch
e MMB·l Mobile mount
e FA-9 Cooling fan
e X F·30C 600Hz CW filter
e YD·844 Desk microphone
e 160 meter crystal

eFT·101B 16(1.10 METER* TRANSCEIVER

VAnu
V
7625 E. Rosecrans Avenue. Urut 129 Paramount, Cal iforn ia 90723 (213 ) 633 ·4007

SpecIf icat IOn s su bjec t to change without notice,

simply a great
transceiver

FT-l01B FEATURES:
e 240 watts PEP input (180 watts CW)
e AC & DC power supply
• Noise blanker
e VOX wit h break-in CW
e 25 & 100 KHz cal ibrators
e WWV reception
• Internal speaker
YO·l00 FEATURES:
e 1500/1900Hz tone generator
e Wide range inputs f or all

mode monitoring-even RTTY

e YO·l00 MONITOR SCOPE

The FT-l 01 B transceiver features advanced, solid-state, plug-in modular
circuitry-with a complete line of versatile accessories including the NEW
YO-l00 Monitor Scope. Add this ideal companion for complete signal
monitoring.

Compare the features , ve rsatil ity, and performance. Ask the amateur
who owns one and your choice will be Yaesu -the world's leader in
amateur communications equipment.

' 160 meter crystal optionalr



•

144 MHz

220 MHz

Why make do with a converted Mark II Gizwachi when you
can get a complete repeater designed for Hams by Hams,
AT A PRICE YOU CAN AFFORD.The RPT 144and RPT220
are self-contained-all solid state machines. Conservative
ly rated , high quality, components deliver EXCELLENT
RELIABILITY. Careful consideration has been given to
both interfacing and control flexibility.

I

Factory wired and tested $595.95

Kits available Write for details

IBuKAMIRICAIID I

320 WATER ST.
- DIY. of BROWNIAN ELECTRONICS CORP. _

P.O. BOX 1921 BINGHAMTON, NY 13902

.-master charge... ..,,- ,-
• •

607-723-9574
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