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It has been pretty well publicized lately
that the growth of amateur radio is slipping
badly. The tota l number of h ams is not
keeping pace with the overall population .
In addition, the average age of the ham is
increasing while the average age in the CO U UM

try is on the decline.
Although some parties theorize that this

decrease is a direct result of the incentive
licensing proposal, license fees or some other
controversy. a closer look will reveal that our
decrease in numbers actually started several
years before incentive licensing was even
mentioned. Interestingly enough, the first
decline closely followed the FCC's announce
ment of the 27 ~I Hz citizens' band in 1959.
Since then we haven't been able to hold our
own.

Youngsters used to join h am radio in
droves-now they're going to CD. In m any
high schools it's not unusual for the CB club
to outnumber the ham club by fifty to one!
It's not hard to explain either. Look at how
much easier it is to get a Class D Citizens
License-no code and no theory. This state
of affairs is not only detrimental to the fu
ture of ham radio, it seriously effects the
crit ical shortage of electronics technicians.

T he shortage is so critical in some urcas
that firms are scouting for technician s in
other parts of the country. T his was u nheard
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of a few years ago. The federal government
has tried to curb the shortage of technical
people in part by providing financial aid to
electronics programs at technical schools and
colleges. You can appreciate their concern
W IWIl vou realize that the demand for skilled,
technicians ill our highl y technological su
ciety is increasing every year.

Thirty years ago the majority of radio tech
nician s was introduced to electronics through
amateur radio. This is not true 1l0W, HOI' is
it apt to he again in the future-electronics
is (00 diversified. 1I00\'e\'er, if we can inter
est more youngsters in amateur radio, we
will not only offer them an interesting hobby,
we will introduce them to the fascina ting
world of electronics. Some of them are sure
to pursue careers in this field.

I'm sure that m ost hams will agree that
the toughest part about amateur rad io is
gett ing sta rted. If you don't live in or Hear
a big city, you aren't even exposed to ham
magazines. Your public library doesn't have
much to offer either. In fact , there is prob
ably a pretty good chance that there isn 't
even an active amateur in your tOWII. lIow
then, can you be interested in a subject
that you're not even exposed to?

If a youngster surmounts these obstacles,
locates a local amateur and goes to a meet
ing of the local radio club, all he meets is
indifference. Not always, but usuall y. Even
if he isn't greeted by indifference , he has
to sit through a two-hour business meeting
before they bring on the star attraction. ]f
he ever comes back after this experience, he
has more fortitude than most teenagers. I Ie
is more likely to join the local en group
where he can get on the air right away.

To encourage new hams, we have to ex
pose m ore people to our hobby. At the pres
ent rate, in another twenty years h am radio
will be all but extinct. In the d ays of wire
less, the bi g attraction was the uniqueness
of sending messages through the ether-even
if it was from one end of the b lock to the
other. And when you made it, everybody
in town heard about it. In this age of trans
oceanic television, the fascination of radio
is somewhat limited . To get in the public
eye you have to do something new and
unique-he newsworthy. T he only time we
get in the newspapers today is when we
provide communications d uring an emer
gency. \ Ve aren't going to attract many new
ham s if we must depend on natural d isasters
to get in the public eye. (Turn to pagn 116)
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. eet e ivi ers!
ICD SERIES INTEGRATED CIRCUIT DIVIDERS
They are new from International. Use them for crystal controlled time
bases, scope calibrators, and clock sources.

International ICD units are totally integrated circuit frequency dividers.
They are smaller than a pack of cigarettes (1" x 2%" X 23/8" ). All have
two separate outputs. They are packaged in nine types providing divide
ratios 2 thru 10. No tuning or adjustment is required. The output pulse has
the same stability as the driving pulse. Voltage required, 3.6 vdc ± 10%.

FREQUENCY RANGE
ICO-lD to 10 MHz $19.95 ea.
ICO-2 thru ICO-9 to

2 MHz $19.95 ea.
ICO Buffer (for feeding

more than one circuitl..$ 9.95 ea.

•
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ROHNlD
Tall in the tower field

ROHN towers have distinct ad
vantages . • • not inherent in
other towers manufactured for
the same purpose ••• CATV,
microwave, communications,
broadcast, home TV or amateur
use.
Unusual Strength • Remarkable
Durability • Complete Versatility
• Outstanding service • Functional
Design • Attractive appearance

These advantages are the result
of computer - assisted engi
neering and design, modern
manufacturing techniques and a
continual search for methods to
raise ROHN standards.

In addition , ROHN warehouses
complete lines of towers, light
ing, microwave reflectors and
accessories and provides corn
plete turnkey tower erection
service throughout the world.

Representation and Distribution
Worldwide

ROHN@
Home Offi ce
P.O. Box 2000, Peoria, Illinois 61601
Ph. 309/637·8416 TWX 309/ 697·1488
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de W2NSD/1
Don Miller Hassel

neve r sa y d ie

It is reported thut well over half of tile
latest AHHL board of directors meeting was
taken with clearing up the Don Miller has
sel. Since this matter has been obscured by
much misleading information, perhaps we
should take the time to look at it and bring
out all the facts. Here's what happened.

The entire DX world was shocked to its
core when on February 20th the ARRL
Awards Committee published an announce
ment that Don Miller W9WNV had been
suspended from DXCC and that many of
his recent DXpedition stops would not count
for ARRL DXCC. This announcement was
sent to the Lea gue directors and assistants,
to all IARU societies worldwide, to DX clubs
worldwide, to all DX bulletin editors and to
the DXCC honor roll. Dan's reputation
worldwide looked to be completely ruined
by the claims of impropriety and outright
cheating made in the announcement.

Don, who had wind of this, had talked
with John Huntoon just two d ays before it
was issued by overseas phone from Mombnsa,
asking him to hold up until he could fu r
nish documents to answer all ARRL allega
tions. Don was not given the courtesy of
facing his accusers with the proof which he
had in hand.

The ARRL announcement was ten pages
long, filled mostly with generalities. Specifi
cally they claimed that Don was guilty of
poor sportsmanship, issuing QSL's for con
tacts which never took place to amateurs who
had made substant ial donations, and even
avoid ing contacts with leading DXers who
had not sent contributions . Don was further
accused of misrep resenting certain for eign
consulate activities to the award committee,
resulting in a decision which later had
to be reversed (HCBE and TI9C ) . Further,
the committee claimed that Den's Navassa
Island expedition d amaged the p restige of
amateur radio in govern ment circles and thus
the KllMP/KC4 trip must be disqualified.

(T u r n to page 11 2 )
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To guarantee
you'll get the gear you
ask for ... Waters announces
a new policy •..

•
We have been concerned for quite some whi le at Waters over
the inabili ty of many hams to find our products readily avail
able in the general market. Many letters of compla int attest to
this.

AUTHORIZED
WATERS DEALERS

STERLING ELECTRONIC SUPPLY
New Orleans, louisiana

UNCLE GEORGE'S HAM SHACK
Wheaton, Maryland

ELECTRONICS CENTER, Inc.

California
Cal ifornia
Missouri
Arizona

California

SUPPLY
Wisconsin

Illinois
florida

New York
New York

Connecticut

CORPORATION
New York
New York

ELECTRONIC

HENRY RADIO, Inc.

AMRAO SUPPLY, Inc.
f rancisco,

ARROW ELECTRONICS, Inc.
farmingdale, LI.,
Mineola. LI.
Norwalk,

HARRISON RADIO
Hew York.
Long Island,

Los Angeles,
Anah eim,
Butler,
Phoenix,

AMATEUR
Milwaukee,
Chicago,
Orlando.

San

BOB WATERS WI PRI

The amateur radio picture has changed greatly in recent years.
Ham shacks simply ain't what they were! And neither are the
old time, full-service amateur dealers. Many have fallen by the
wayside. Many more have switched their major efforts to CB,
TV, appliances and the like with ham radio relegated to some
what scanty stocks on hand. Modern. full-service dealers are
relatively few in numbers today and are located almost withou t
exception in the larger metropolita n areas.

So we had to conclude that if we were to provi de the amateur
operator with service and good products, we must also provide
easy access to this service and our products. A major change
in our marketing set-up was necessary.

As of July, 1967, Waters products may be purchased in the
United States through 9 reputable dealers. Orders may also be
placed direct ly with the factory. Each of these dealers will
maintain complete stocks of ALL Waters products at ALL times.

With th is new system, Waters products are as near as your
mailbox. You will no longer be subjected to Brand X switching
and the fast sell! You r QSl card or a postcard will bring our
new catal og by return mail.

If you reside within the area of a dealership, you should order
from that dealer. If you live outside of dealer areas, you may
order directly from Waters using our catalog and order forms.
Installment credit may be arranged.

Dallas, Texas
WORLD RADIO LABS, Inc.

Council Bluffs, Iowa

CANADA
M. J. HOWARD CO., ltd.WATERS

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS

Ottawa, Canada
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G eorge Cousin5 3C ITG
Box 18, RR 2
lower Seckvllle, Nova Scotia , Cenede

North of the Border
•

The story of amateur radio in Canada.

On January 1st 1967 the ears of the ama
teur world were somewhat startled by the
appearance of a whole series of strange
sounding calls beginning with the prefixes
3D or 3C, and for a few days we in Canada
spent almost as much time making explana
tions as we did in actual QSO's. The reason,
of course, was the advent of our Centennial
Year. and as part of a whole series of cele
brations we were given the privilege of
changing from our normal VE and VO calls
to the new prefixes selected from the list of
internationally assigned call letters. Thus
va l became 3111 , VEL hccame act, etc.,
and this state of affa irs will continue
tbroughout 1967. Tbis might be a good
place to point out that these new prefixes
are not obligatory; those of us who would
prefer to carryon with the normal VE or
VO call may do so, so you will find quite
a mixture of calls from up this way during
the year.

Because of this call-sign business and the
other celebrations we have planned, no doubt
we'll be gett ing a lot of ham visitors during
the months ahead , so perhaps you would
like to know a little about our ham radio
struct ure. A few years ago I spent over
a year in California-very enjoyably I might
add-and regularly attended meetings at
a local radio d ub . I found that whenever I
announc-ed my call I was greeted with rather
surprised looks, and one night I even had
one chap ask me just how radio conditions
were in Australia! All of which makes me
believe a little inform ation about Canada

6

would be helpful.
Since we're such close neighbors. it's only

natural to compare our set-up here with that
of the United States, and the first hig dif
ference is in the number of amateur licence
classes in Canada. \ Ve have only two-Ama
teur Radio Operator and Advanced Amateur
Radio Operator-with nothing similar to the
Novice or Technician classes. Our regulatory
body is the department of Transport (DOT ),
whose telecommunications branch maintains
offices in major centers across the country.
Like the F CC, these are the gentlemen who
cond uct our examinations, issue our personal
and station certificates and monitor our
activities. Our rules of conduct arc contained
in the Ceneral Radio Hegulations of the
Radio Act, which among other things tells
us the frequency allocations and modes of
transmission which we may use. Depending
upon the class of licence held, we mayor
may not use all the availab le frequ encies or
modes, but more about this in a moment.

\Vhen a chap in Canada gets the urge to
become a ham. his hest bet is to drop a
line to the nearest DOT office and get a
<..'Opy of the Syllabfls of Exam ination which
gives all the details and outlines the proper
procedure. Since we must all crawl before
we can walk, the first step is the straight
amateur licence. and for this a number of
preparations are nec essary. Our lad must be
a British subject, or, lie must be a Landed
Immigrant for not more than six years, in
which case his application must he approved
by the Minister of Transport. He must also
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be at least 15 years old, so you won't (or
shouldn't) find any real young fellows on the
airways up here. There's no upper limit of
course, and the inspectors are also very
sympathetic towards those with physical lim
itations. The «really big" step, which is an
absolute must, is the learning of the Inter
national Morse code. At the time of his
examination our budding ham has to send
and receive code at not less than 10 words
per minute for three consecutive minutes in
each case, and consisting of plain language,
figures, punctuation marks, and possibly some
Q-signals and distress signals. Since this is
the first part of the exam, and because he
must pass this test or discontinue the exam
immediately, it's best to be capable of close
to 15 w.p. m. before making the attempt.
I'm sure we all remember our moments of
un easiness when we sat down at the table
and everything seemed to go completely
blank just at the wrong time! Inspectors are
human too, and a kind word and few minutes
of warm-up p ractice at the key have saved
many of us from beating a toe-hasty
ret reat.

H aving negoti ated the code test, the
world seems a little brighter, and our lad
Il OW must face an oral exam and answer
questions on operating procedures, adjust
ment of his equipment, and such highly
practical things as the elimination of key
clicks, BCI and TV!. He will also have to
know his Frequency allocations.

Whether an oral or written exam is eas
ier makes little difference, since he now has
to sit d own and write a paper on the funda
mental theory of electricity, radio and opera
tion of ham eq uipment in general. H e also
has to prove h is knowledge of Canadian
regulations regarding amateur stations as
well as iutcrnationul regulat ions and pro
ced ures .

One might think he would he finished h y
now, hut he still hasn't shown that he could
recogn ize a tube from a toothbrush, so he
must now draw a series of diagrams of
simple equipment : an am at eur type trans
mitter and superhet receiver, some form of
frequency meter, an overmod ulation indica
tor, a wave-trap, a key-click fil ter and
finally, a power supp ly operating on no and
using full wave recti ficat ion and filter. The
inspector has the op tion of asking questions
about specific components on the diagrams,
so our boy should have a pretty good idea
of just what the resistors and capacitors
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are actually there for.
He must make 100% on his code tests to

pass, but he can get by with 75%on the oral
and written exams and 50% on each of his
diagrams. Still, by the tim e he's finished
he can use a breather.

If he has failed, he can come back and
try again, usually at three month intervals,
but let's ass ume he w as a good fellow and
came through with flying colors. His certi
ficate and his station licence will be along
in a short while, complete with the all
important call sign. The frequency alloca
tions for this class are basically CW only
for all bands from 30 Mllz down, and either
C\ V or phone on the bands above 10 meters.
The actual frequencies arc almost identical
to yours in the USA, and even though we
are permitted to operate on C\V over the
whole band we try to stay within the general
ly accepted C \V «portions" and not come
galloping up through the SSB and AM sta
tions. For instance. I think it will be a very
rare day that you'll find a bunch of VE or
3C s ta t io ns calling CQ or ru nning
CW QSO's up above 14,200-or even above
14.100 for that matter-and the only reason I
single out this band for particular mention is
because of the steady increase in the C\V in
vasion of the 14.1 to 14.2 foreign phone
allocation . Let's think a little more about
the «gentlemen's agreement"!

Now that our fri end can call himself a
real ham, he is free to opcrate to hi s heart's
content on C\V (or VHF phon e if he wishes),
and after six months, his diligence can he
rewarded hy the endorsing of his station
licence to permit phone operation on 10
meters. No exam is necessary for this, h ut
he must p rove that he has actually been
operating his rig on C\V for these six months.
\ Vhile ten meters was dead and almost for
gottcn this might not seem of much con
sequence, hut there have been many cases
where hams have gotten this 10 met er en
dorsement and just never got around to going
any further. Of co urse this can be pret ty
res tricting, but just as a VHF man can go
along for years without even thinking about
the lower bands, a confirmed 10 meter man
can spend the same number of years watch
ing the sunspot cycles come and go.

However. our fri end has more ambition
than this, so even though he has some phone
privileges he keeps on improving his C\V
speed, learning more about procedure, and
cloiug some study on the technical end of
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radio. He should work diligently because
after he has been on the air one full year
he is eligible to write his second exam. If
he is successful he will receive his Advanced
Amateur licence and full phone privileges.
At the advanced exam he m ust sit down at
the table again and p ass his code test at
15 w. p .m.; again he must achieve 100%
copy for three consecutive minutes. After this
comes a written test on advanced radio theory
and equipment operation, with special ern
phusis on telephony, and another test on
regulations and procedure.

Although the main advantage of success
fully passing this exam is the granting of
phone privileges on 15, 20, 40 and 75 meters,
there is a little more than this. As you
probab ly know, our phone allocation is
somewhat di fferent than in the USA and
sta rts at 372.5, 7 100, 141 00, 211 00 and
28100 kHz. Therefore, we have the benefit
of a few more kHz to enjoy. Of course.
don't think this is all peaches and crcam-.
we fi nd ourselves competing with most of the
rest of the world on these "ext ra" fre
quencies, Remember too th at our h ands on
80 and 40 meters, especially our [ow er phon e
allocat ion, are the same as your C\V alloca
tion , \Ve have to live together in one p iece
of th e spectrum and learn to like it . I
didn't mention a ny thing about 100 meters,
h ut perhaps I should at this p oin t. Our
allocations arc in four stcps-1800- 182.S;
1875-1900 ; 1900- 1925; and 197.'5-2000 kHz.
\ Ve can use both C\V and phone. T he hig
d ifference lies in our geographical locat ion.
In Newfound land, Nova Scotia, Prince
Edward Island , New Brunswick, Quebec,
Ontario and the D istricts of Keewatin and
F ra nklin we can operate in t he segments
1800-182.5 and 1875-1900 kHz. In the rest
of the country we must use the last t wo
segments,

Now that our new h am h as received h is
licence and call sign. he can start to operate
and put his efforts to good use. He i" allowed
a maximum de input to the fin al of 1000
watts except on 160 m eters, w here h e can
run 375 watts d uring the d ay and 150 watts
at night. The transmitter must be equivalent
in stabili ty to crys tal control on any fre
quency below 220 ,\-IHz with sidebands not
exceeding plus or minus 300 H z. H e may
use any language during his QSO's, but
must sign on and off in ei ther E nglish or
French. If he wishes, he can allow another
licenced h am to operate his station and a
third party m ay speak over the transmitter
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p roviding the Iicencee is p resent and retains
physical control of t he station. \ Ve have a
"forbidden" list of countries, w hich in gen
eral is slightly greater in number than in
the USA and we have similar arrangements
in regards to third party traffic. At the
moment we can run third party traffic be
tween Canada and the USA, Venezuela, Cos
ta Rica , Honduras, Mexico, Chile, £1 Salva
dor , Bolivia and Peru , O ur basic station li
cence a lso allows operation of one portable
station and one mobile unit in a car, on b oard
a p leasure vessel operating in Cana dian terri
torial waters and registered under the Canada
Ship ping Act, or on a p rivate airc raft. If
the ship or plane is operat ing ousidc Cana
dtnu territory limits, permission must be ob
tained fro m the m aster of the ship or the
comm and p ilot of the plane, and application
must be made to the DOT for special per
m ission to install and operate the station,
A seperate call sign is issued, T he best
examples of this are the VE0 stations on
board ships, wi th VE0N for naval ships and
VE 0 J\.1 calls for civilian ships. All such marine
or airborn e stations may use the normal
frequencies except no operation is p erm itted
on 160 m eters (because of possible interfer
ence to Loran navigation) , Also, the band
7.0 to 7.3 MHz ca nnot he used outside of
lTV Region 2.

You can see that we have just about the
same privi leges here in Canada as you h ave
in the Stares except for the extra phone
freq uencies. Our station lice nces a rc on ly
valid for one year and must be renewed each
spring. T he fee for the licence is $2.,50 per
year, and to be truthful , I got quite a kick
out of the furor which erupted when the
FCC first p rop osed charging a fcc for state
side licences, \ Ve have been doing this for
years and years, and I doubt very much if
a ny of us h ave ever begrudged this small
amount of money for the year of enjoyable
ham radio which we get in return,

How do we spend our hours in hamming?
If yo u took a poll you would probably find
we have jus t about t he same proportions of
DXers, tra ffic men, rag-chewers, etc. as in
any similar group, There is a possibility
that we may h ave more fellows using lower
power and perhaps a few m ore using home
made equipment, b ut remember, a great per
centage of our ham gear is American-made
aud imported, and you know what tha t
means! Take the price of a p iece of gear
in your country and add about 30% to it and
that's the price we have to pay. If this
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happens to be something like a K\V11 2 or
similar item you can see how much extra it
costs to put together a commercial-b uilt sta
tion. So, like everyone else , if \ve can affo rd
to buy, we buy, if not , we build, but ei ther
way we manage to keep a pretty fair p er
centage of our licencees on the air.

Because of the freedom of travel between
Canada and the USA, a lot of \V and K
hams visit Canada each year and during
1967 probably stilI more will come to see
115 . \ Vith the reciprocal licencin g agreement
- wh ich has bee n in effect for many years
American hams can come to Canada with
their mobi le or portah ie gear and en joy their
stay even more. If you would like to d o
S0, just drop a line to the DOT, Ottawa.
Ontario, and let them know your proposed
time of arrival and length of stay. You'll
receive the necessary forms in return and
your path will be smooth sailing all the way.
Try to a llow a coup le of weeks for the paper
work to sort itself out before you have to
start out, and it's a good idea to have a
record of your eq uipment serial numbers
and proof of ownership. Get hold of some
of us on the air and find out the net fre
quencies for the province you're going to
visit as wel l as the operating times, and you'll
en joy checking in with the gang as you
drive along. One note-s-you must hold at
least a General ticket to ge-t in on a recip
rocal Hccnce arrangement.

IIow about our numbers and organizati on?
\Vell. we've about 12,000 licenced amateurs
at the present tim e with the biggest concen
tration in Ontario and Quebec, which fol
lows the population d ensit y. Every city and
a great many towns have some sort of local
club or association, and there are Provincial
organiza tions such as the Nova Scotia Ama
teur Badio Association, Hndto Society of On
tario, etc. At the moment the only national
(or international ) affiliation is with the
ARHL which has about 4000-odd members
in Canad a. Canada is a vast country in
physical area with a compara tively small
population . so it is very difficult to weld

together a tightly-knit National group, but
we're grad ually working towards that end .
Already some of the preliminary work is
being done between the provincial groups
and perhaps before long we will make the
grade. In most areas there are conventions
and humfests each year, usually publicized
pretty well in advance and open to anyone
who wants to attend. This year we're also
having the ARHL National Convention in
Montreal, the first time this event has been
held outside of the USA. For the July 1st
weekend at least, we should have the chance
to meet qui te a few of you. The same week
cud will feature the annual meeting of the
Badia Amateur du Quebec, Inc.

Before closing, I should perhaps mention
that we have a lot of very interesting awards
offered for various operat ing achievements .
Some like WAVE (Worked All VE l are
well known and have been around for years,
hut there are quite a few more recent ones,
especially some which have been inaugurated
just for Centennial Year. In all cases, we've
tried to make them as att ractive as we can,
with requi rements which are tough enough
to he a challenge but 1I0t so tough as to
he impossible. In working for them you'll
meet a lot of interesting fellows , particularly
the gang in the far north. A lot of them
are on some of the most isolated outposts
ill the world-weather sta tions and police
posts. military sites and Eskimo villages. To
them , ham radio has always been a very real
link with civilizati on and home.

I've been asked at times if there is such
a thing as a VE9. Yes, there is, but not on
the ham bands. These are stations wh ich are
licenced for experimental or business pur
poses such as universit y p rojects and com
mercial point-to-point circuits, and there
are n' t very many of them.

This wraps up this little glimpse of ham
radio here. It's by no means as complete as
it could be, hut the purpose is to enlighten
without boring you, so if you want to know
more, meet tiS 011 the air or come visit li S

sometime. . . . VElTe.

Mfd.
under Telrex

Pat. No.
2,576,929 Pl67

TELREX COMMUNICATION
ENGINEERING LABORATORIES
ASBURY PARK. N .J . 07712

1.5·2.5 P.E.P. Mono and Duo-Band I .V's from $23.95
NEW! All ban d. I.V. Conical-80 thru 10 $49.95
Kits contai n " Ba lun" , copperweld w ire. insulato rs and
insta llat io n and adjustment inst ructions.

~ "BALUN" FED INVERTED "v" ANTENNA KITS- -:::+:-
'" SIMPLE.TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS,
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John Janssen VE7PQ
Box 254
Comox, British Columbia
Canada

Suppressed-Carrier
Amplitude Modulator

If you 've been procrastinat ing about getting on sideband,
why not try this simple double-sideband adapter for AM

•rrqs.

This rig originated one day several years
ago. VE6BT, Bill, was visiting with us and
I was explaining this idea to him. He became
enthusiastic and said, «let's build it." As I
was working on my scope at the time, I drew
up a diagram for the adap ter designed to
work with my Ranger, rounded up some
parts, and Bill proceeded to build the thing
in the workshop. I got the scope ready about
the same time as he finished the adapter, so
we were able to check its output when we
got it hooked up to the Ranger and fed into
a .52 ohm dummy load. The patterns were
as pretty as a picture and on the air results
were so good that numerous people have
requested diagrams and information. VE(1~l~'l

is running one at about 10 watts, VE6PZ
has one on a Viking 1, and VE5GH is putting
one on a TBS-50.

Development of the suppressed-carr ier
Amplitude Modulator requires the following :

1. A source of rf-the oscillator and mul
tiplier chain in the AM rig.
2. A source of aud io-can AM modulator.
3 . Appropriate power supplies - con
ta ined in the A~1 rig.
4 . A balanced modulator.

The balanced modulator is the only item
that we do not already have-so we build it
as follows:

Take a look at the circuit diagram and
then gather up the necessary parts. This
model is suitable for use with rigs having a
pair of 6L6's, 6146'5 or equivalent in the
modulator. The parts list in Table 1 looks
impressive but the unit is very compact.

A 5" x 6" chassis will do fin e. Mount the

10

coil centered near one end of the top plate.
Mount the tube sockets symmetrically across
the width of the top, leaving enough clear
ance for the coil. Wire the unit up, keeping
leads close to the link on the tank coil , and
the rf input connector close to the grids of
the tubes. Use the extra octal socket to bring
in the two audio leads from the modulator,
filament power from the transmitter, and a
ground lead.

Now it is necessary to bring out the audio
and rf from the transmitter. Locate the leads
from the secondary of the modulation trans
former and disconnect them from the B+
line and the line feeding the final. On the
Viking Ranger, this is simple, as it is only
necessary to pull the plug in the accessory
socket on the back. Now arrange to connect
the two modulation t ransformer secondary
leads to points A and B on the adapter
through the connecting cable and plug. On
the Ranger I used an extra plug that fit into
the accessory socket.

Set the adap ter aside for a moment and
take the transmitter out of its case. Locate
the grid pin of the final amplifier and mount
a two terminal tie point as close as possible.
Disconnect the lead which feeds the rf drive
to the final grid and connect this lead to
one tie point. Connect the final grid to other
tie points. Run two short pieces of coax
from these tie points to two rf connectors
on the back panel of the transmitter. Ceramic
centered audio jacks are OK. Keep the coax
as short as possible. Use high impedance
coax, preferably an old car antenna lead-in,
in order to avoid adding parallel capacity.
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F abricate a coax jumper lead which can be
connected across the two rf connectors to
distinguish them apart, as you only use the
rf ou tput connector with the adapter. Make
up a coax cable to reach from the rf output
jack to the rf input of the adapter.

The changes you have just made in your
transmitter would be necessary if you in
tended to use an SSB adapter such as the
SBI0, so you are now also prepared for such
an eventuality.

Now connect the adap ter to the transmit
ter and connect a dummy load to the output
of the adap ter. H ook up your scope across
the dummy load, or use a VTVM if no scope
is available. The purpose is to indicate maxi
mum output. Turn on the equipment, and
after a suitable warmup period, put the
transmitter on tune position. Adjust the trans
mitter controls to provide the desired rf
drive. Feed an audio tone, preferably about
1000 H z, into the mike input, either from
some form of audio oscillator, or even a eali
b rator heterodyne from your receiver. In
crease the rf drive in steps and raise the
audio gain each time until flattopping oc
curs. If a light bulb load is used, the point
just below maximum brightness would be
the correct point of adjustment in each case.
You will find that with a small amount of
rf drive you can only use a small amount of
audio b e for e flattopping occurs. These
amounts increase in step with one another
until you reach a point where providing more
rf drive will not allow you to increase the
audio before flattopping occurs. You have
now reached the maximum capability of the
tubes in the adapter, and the correct opera t
ing point is just below this point. Set rf drive
just above the point necessary to allow
reaching the maximum tube point, and then
reduce the audio drive to just below this so
that flattop ping will not occur. Now remove
the audio tone and try a bit of speech . If all
is wen, remove the dummy load and connect
up to resonant antenna . You are now on sup
pressed carrier A~1. Have fun .

The temptation to use the centre tap on
the secondary of the modulation transformer,
when provided, in place of the silicon diodes,
should be rejected. \Ve found both the audio
quality and the power output were much
improved by using the diodes rather than
the center tap.

The final tube in the transmitter is not
used. In the Hanger it is protected by a
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This simple suppressed carrier ado!lpter may be used
with many pepuler AM rigs. Points 'A' and 'B' are
connected eercse the secondary of the modulation
transformer. Point 'C' is connected to the coaxial
cable which taps off rf excitation from the trans
mitter.

clamp tube but in any case, you should make
sure that there is no plate or screen voltage
applied to your final if it is not protected by
clamp tubes while using the adapter.

To go back on A~t, merely connect the rf
jumper lead on the back of the transmitter,
connect the modulator transformer secondary
leads to the original connections by putting
in a jumper plug or similar means. Tunc up
in the usual manner.

This adapter could be designed for an y
power level. Use a pair of tubes equivalent
to those in your modulator, and be sure the
PlV raling of the diodes will not be exceeded
by the voltage output of the modulation
transformer. Otherwise, nothing is very criti
ca l. \Ve have two mobile transmitters under
construction using this circuit and preliminary
tests are very encouraging.

.. . VE7PQ
Parts list

2 6L6 tubes or equivalent.
3 octal sodets.
4 500 rnA, 400 PIV silicon diodes.
4 loaK I watt resistors.
2 20K I watt resistors.
2 4.7K I watt resistors.
2 .OO Ip. F ceramic capacitors.
3 200 pF mica capacitors.
I 140-0-140 dual tuning capacitor, 1000 volt spacing.
I dual Be variable.
r push-pull centre linked coil (B & W Baby

Inductor type MCl, for band desired).
2 rf coax connectors.
I 5 pin socket for coil.
I 2.5 mH RFC.
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Harold S. Ramsey VE6KS
Box 365
Olds, Alberta, Canada

A Homebrew 50' Foot Tower

A tilt-over, self-supporting tower of simple construction.

et on the top, you can slide enough scrap
pipe into the four inch pipe until it balances
with a match stick.

The frame that holds the rotor is just a
piece of pipe that slides over the last two
inch pi pe Oil the tower and is held in p lace
with a lock nut. The roller hearing is from
an old piece of machinery that will accept
the I Ih" pipe from the rotor. My welder
made th e whole frame out of steel so it
weighed uhout 60 pounds or more. I am
quite sure that you can shade that to about
30 pounds without danger of weakening the
structure. Keep the top roller hearing dry
a graphi te luhricating powder is all you need.
I took a large tin funnel, cut the bottom out
of it and slipped it over the 1Ih" mast.
\Vhen it is pushed down over the roller
bearing and soldered (or taped ) in place,
it keeps the rain , snow and ice off the bear
ing.

VE6GK put one of these towers up to
over 70 feet. lie started with 6" pipe, put
the rotor on the ground and put a rod up
through the whole thing to the beam. It's
quite heavy but it sways very little ill the
wind.

The structural design and actual construc
tion credit must go to VE6AKA. Jack is a
' ....elder by trade and he can use the torch
like an artist. I would also like to thank
Chester, W A7C]S/VE6, Superintendent of
construction for the Fluor Corporation in
Alberta, for 11 is help and advice. What did
I do? Well, somebody has to stand around
and look important on any job!

Here it is-a fifty foot tower with flO

guy wires. It tilts over with the weight
of your hand and fits into a foot and a
half of space. The only thing it has not
been in is a "twister"-which Canada does
not have,

First of all, you need some used steel
well casing. Two 20 foot sections four inches
in diameter; ten feet of three inch, ten feet
of two inch, and ten feet of one and a half
inch. YOH will a lso need several swedges. If
you do not know what a swedge is, an d I d id
IIOt, any pipe fitter will tell you.

Now to get the pipe. T hat could be a
long story. It depends on whether you want
to spend the money for new sections. I t took
me about two years of nosing around. but
I finally got the pipe for a tank of gas.
Then. if you can find a ham who is a
welder you've got it made. The next best
bet is to catch a welder in an off season..

After you get the tower welded together,
set it in th e ground at least six feet. Better
yet , eight Feet. The pipe will never break
off. so set it deep in good concrete. If you
arc able fill the first stand of pipe with
concrete-it will add to the strength-but,
I really don't think it is necessary.

Make the hinge out of three-quarter inch
steel plate and hinge it on a three-quarter
inch steel holt. Arc welding is the best and
,\ ill minimize the tendency for the steel to
warp. Your welder well see through the whole
business ill a minute. Put the hinge right
at the point where the upright balances.
When you put the beam , rotor and the brack- • • . VE6KS
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Mike Goldstein VE IADH
9 Edgehill Road
Armdale ( HFX)
Nova Scotia, Canada

Simplified Transistor Design
for the Ham

How to design simple transistor amplifiers with
of effort.

, ,
a minimum

Foreword

Over the past few years, emphasis has
shifted more and more toward the application
of solid-state devices in amateur equipment.
Most new circuits in the ham magazines are
transistorized, and many valuable tube col
lect ions and heavy power supplies gather
dust while their owners scrounge transistors,
diodes and small batteries. Such is progress.

For the serious builder the time usually
comes when no existing designs quite satisfy
what is required and he begins to think about
a design of his own. This is the point where
many worthwhile projects come to an abrupt
halt; this is where many hams decide that
transistors are just too complicated and that
all solid-state designers are wizards. The pro
cedures I propose here are satisfactory for
all but the most rigorous design requirements
and may be used in the design of professional
as well as amateur equipment.

Information requi red for design

The characteristic curves of the device
(transistor or diode) should be at hand be
fore any proper design can be attempted.
\Vhile some information may be available
from transistor manuals or transistor testers,
only manufacturer's curves describe how the
device will work under any given conditions.

14

Manufacturers will usually supply curves
upon request.

For practical th inking, an intimate know
ledge of semiconductor physics serves litt le
purpose. In terms of design, transistors are
as simple as tubes. A vacuum tube is a valve,
the current flowing from cathode to anode
being controlled by varying the relative amp
litude of the control-grid to cathode voltage.
Simple. A transistor is a valve, the current
flowing from emitter to collector being con
trolled by how much current Bows into tile
base. Field effect transistors should be con
sidered solid-state triodes for our simple ap
proach-just as simple and just as adequate
for design thinking.

The operation of NPN and PNP transistors
is identical-only the polarities of the voltages
applied to the transistor (bias) are different.
Transistors are biased with the following rules
in mind (see Fig. 1):

Moving the base level closer to the B
minus level (by decreasing RB) causes more
base current to Bow, and therefore more col
lector current to Bow. Note that with a PNP
transistor the base must be negative with
respect to the emitter, and the collector must
be more negative with respect to the emitter
than the base.

The valve principle may be clearly illus-
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Supply voltage

Most a ma teurs feel more at home with a
positive supply voltage so let us use NPN
designs. The availab le supp ly will determine
the transistor. The transistor rating to con-

quency rating given is "fhrb", d ivide the f htb

figure by the hr. rating for the transistor to
ob tain f hr•. This is the point where the stage
gain will be down by 3 dB (half-power
point ) . F or reliable design use a transistor
whose minus 3 dB frequency is ten times the
maximum frequ ency of operation .

Fig . I. Simple biasing circuit for a PNP tr ansistor.
10 is th e collector curre nt , IB is the ba se current,
and Ve,," is th e volt age between the collector and
emitte r. Since IB is much sma lle r than lc, th e base
biasinq resistor RB is much larger than ReI the co l
lector resistor. This ci rcuit ma y be used with NPN
transistors by simply cha nging th e polarity of th e
sup p ly vol ta ges.

h ated by examining the collector curves for
a typical transistor in Fig. 2. These curves
could describe the operation of either a PNP
or NPN transistor.

A constant collector-emitter voltage (VCF.),
is chosen by drawing a vertical line th rough
any desired Vel': on the scale (7 volts ) . When
ever this vertical line intersects with a base
current curve, a horizontal line is drawn
from that point to the collector-current scale.

Point X3 is the point where, with a Vn 1
of 7 volts, a base current flow of 0.3 lilA
causes a collector current of 10 m.A. Increas
ing the Lase current to 0 .4 rnA moves ou r .
operating point to X'l , and causes the col
lector current to increase to 20 rna. Note
that these curves describe the transistor
operation for a given set of conditions.

Design procedures
Power output

For a safe design, use a transistor which
is rated at ten times the required power out
put (at room temperature of 25 'C). This
seems extreme, but transistors are derated
quite sharply (d issipation-wise) as tempera
ture rises.

Frequency
The upper frequency limit of a t ransistor

is usually specified as fM. or f p. If the Ire-
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Fig. 2. A PNP transistor amplifi er and its de (static) load line. Point X3 is the quiescent point determined
by the emitter-eelleete r voltage of 7 volts. Saturation occurs at XI I cutoff at X2.
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Fig . 3. Plot of fh e forw ard c urrent gain, H es, ii i

" fundion of the colled or current. The maximum
H s-e of 50 coincides with lc = 100 rnA , but moving
up o r do.....n from this point does not alter it appre
cia b ly. To ma intain linearity in amplifiers. the qules
ce nt point is chose n on " reasonably flat portion
of this c urve .

sider here IS BVn o, tile collector-emitter
breakdown voltage. If the amplifier has a
resonant circuit in the collector circuit, the
Bvceo rating should be four times the supply
voltage (Vee) - indeed , if the stage is being
modulated, the BVct:o must be at least 4 Vee
or breakdown of th e collector-emitter path
may occur. These large safety factors may
seem ext reme, but are desirable for trouble
free designs.

Our design examples will lise the 2N7388,
a fi ctitious silicon 100 ~\I HZ NPN transistor,
rated at 0.5 watt at 25 °C; BVct;o = 50 volts
uud losex = 1 Amp.

Setting the operating point:
The first step ill the design-once the CIf

cuit has been selected-is to set the de op
crating point. This point of operation affects
the gain of the stage, and determines the
power drawn from the supp ly under no
signal conditions. TIle usual requirement is
to ob tain the most gain . In portable gear,
gain may have to he sacrificed to keep power
drain low, or higher-gain transistors may
have to be obta ined.

The choice of operating point can be made
[ry exa mining the plot of hFt: (forward cur rent
gain ) against 10 (collector current) . The
h FE/le curve for the 2N7388 might look like
Fig. 3. T he procedure we will follow in
choosing our operating point is as follows:

1. Examine the peak of the curve (max
imum h n point ) and see what Ic it re
quires.
2. If th is current d rain seems extreme,
move to the left of this peak until a
compromise between gain and current
d rain is obtained .
3. Try to work over a reasonably Bat
portion of the curve so that changes in
Ic around the chosen opera ting point do

16

1I0t affect the stage gain very much .
Choosing our operating point hom lk'

curves of Fig. 3, we see that a maximum h n;
of ))0 occurs at Ie = 100 m.A . If we choose
Ic = 10 mA , h-» is still about 45. Moving
Ic either way from the 10 rnA point does not
change hFt: app reciably. \Ve will therefore
set our de operating point with no-signal
input [ qu iescent or "Q" point ) at I f~ = 10
mA and lu-e = 4 .~ .

Once the operat ing poi nt is set, \\ e can
quickly esta blish til t" rest of the de condi
tions ill our circuit by examining the plot
of II' versus V...: (Fig. 4).

\Vhile looking at these curves, it would be
a good idea to examine the circuit we ulti
mately hope to design, and how Messrs. Ohm
and .\Iurphy can combine to confuse our
thinking.

The simple, basic amplifier circuit shown
in Fig. 5 will work. The "practical" circuit
shown is the same basic amplifier , but HI':
has been added and RB is now the parallel
combination of H. and H2. The ac operation
of the two circuits is identical, but the prac
tical circuit is stable and reliable with changes
in temperature. Let's look at the d e operation
of this amplifier, with its various currents and
voltage drops. To simplify things we shall as
sume that h (emitter current ) is equal to
Ic (collector current ) . \Ve can do this with
out introducing significant error.

The supply voltage itself will depend 011

the value of load resistance required . The
supply voltage must be high enough so that
the Iclt.. voltage drop does not ap proach the
value of supply voltage at the quiescent op
era tion point. This would cause the transistor
to "run out of Vn.;" -with resultant di stortion .
Try to arrange the leHI. voltage drop so that
it is 1I0t much greater than one-quarter the
supply voltage at the operating point.

The currents and voltage drops are shown
in Fig. 6. The base-emitter voltage (Vn)
of a cond ucting silicon transistor is approxi
mately 0.7 volts, and we will assume that it
is so. Ohm's law tells us that IcRK ( drop
across emitter resistor ) plus IcRL (d rop across
load resistance ) p lus VCE (collector-emitter
voltage) must add lip to our supply voltage.
while the collector curves will only show the
placement of the Q point with respect to
VCE, we must consider the various voltage
d rops when choosing the VCE with respect
to the supply volt age. For example. with a
6 volt supply, if we choose a VCE of 5.5
volts, only 0.5 volts will ap pear across the
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Ic level and the 7.8 volt VeE p osition. Mark
in g this intersection as QI, it is seen that
und er these conditions our b ase current will
be 0.3 m.A . The power d rawn by the tran
sistor at the Q p oint (with no signal) is
7.8 V x 10 lOA = .078 watts, or 78 lOW .
Since the 2N7388 transistor is rated at 0.5
watts, this is an adeq uate margin of safety.

As a check 0 11 the base current ( Ia ) we
can use the approximation In = Ic/hFE. In
our case, this works out to be 0.22 rnA
( 10 mA l 45). Considering the fictitious nature
of our curves , th is puts us in the right b all 
park. For reference at the operating Q point :

Io - 10 mA
v., 7.8 volts
Pnlo . - VeE lc =

L, - 0.3 mA

Fig . 4. C ompa rison of th e st at ic a nd dyna mic load line s of a transistor ampl1fier. Note that going fr om
de to d e shifts t he position of t he load line . Th e circu it of th e am plifie r is shown o n the left. Th e base 
bia s resistor is shown as a paral lel c ombination of th e two resistors th at a re a ctually used beca use t his is
t he resista nce 'seen' by the sig na l.

load resistance and R E; w ith a 3 k load (a
pract ical value ) . the Ic would have to be
less than 200 «a. Keeping these various pit
fa lls in mind , let's look again at the col
lector curves (F ig. 4).

\ Ve want to place our Q point on the 10
mA Ie level (shown dotted horizon tally ) .
Let's assume a 12 volt power supply and a
300 n load . \ Vhat value of Vn : do we choose
to fix our Q point?

A general rule to follow is to have l!l 0
the supply voltage across H »; with a 12 volt
supply this leaves 10 .8 volts . With 10 mA
Ic, the d rop across RL is 3 volts ( 10 mA x
300 OJ . Our V" then is 12 V - (3 V +
1.2 V.) = 7.8 volts (shown dolted verti
cally ). The point of operation of our tran
sistor will be the intersection of the 10 rnA

"Fig. 5. The simple tra nsistor circuit
shown on the left wil l wo rk, bu t the

"OPUT )L--<~-t{more practical circ uit on the rig ht ]r

is mo re sta ble a nd relia b le wit h
c ha nges in t em perature.

t--j ( OUT~T
''gUT)
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Fig. 7. Expand ed view of the operating area with
imposition of the base-input signal. Past the limits
set by 'AA' and 'BB ', the change in base c urrent
ceases to be linear and distortion will result if th e
signa l is driv en beyond these points.

AC circuit values
The capacitors used for input, output and

b y-passing should h ave a low reactance at
the operating frequency. Values of 0.1 p.F
to 0.01 ~F are usually suitable.

Once we have the amplifier d esigned, it
is handy to know what it will and won't do.
Back to the collector curves we go again
this time to examine the "load lines" of the
amplifier (F ig. 2 and 4 ).

To draw the load line, the two extreme
operating cond itions of the amplifier must
be considered.

1. No collector current at all. \ Vith no
voltage drops across RE or IlL, VCE is
equal to the supply voltage (point A
on the curves} .
2. So much collector current that the
entire supply voltage appears as voltage
drops across He and RL, and Vce is zero.
This collector current is calculated by
Ohm's Law :

1 0 = Veo _ 12 volts = 285 A
RL+R. 420 n . m

This point is at B on the curves.
Once points A, B and Q are located on

the curves, a straight line is drawn joining
the three points. This is called a load line;
since it was derived from the de operating
conditions, it is the de or "static" load line.

The static load lin e describes the de oper
ation of the amplifie r. For example, if we
drive the amplifie r with more than 0.4 rnA
base current, the transistor operates above
point Xl on the load line, and goes into
saturation. If we put in less than 0.2 rnA
base current , the transistor goes into a "cut
off" state . Operation must be between Xl
and X2. Note that if this is the case, eq ual
changes of I , either side of 0 .3 rnA produce
equal changes in collector current. T his is
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Fig. 6. The element currents and voltage drops of

th e transistor amplifi er.

DC circuit values
H aving defined the Q point, we can easily

specify values for n., Ih , 1\1 and H2. For
clarity, let's show the known conditions on
the d e circuit (F ig. 6). W e specified Ih as
300 n . If HL cannot be specified , use the
largest value that the transistor and avail
able supp ly will allow. This results in mini
mum loading by the following circuitry.

For stable operation with temperature
changes, it is desirable to have 1110 of Veo
across R, . By Ohm's Law, Ih = 1.2 V/ l0 rnA
= 120 ohms.

\ Ve can calculate the values of R1 and R2
by following a few simple rules .

A. To prevent changes in the transistor
from affecting the circuit, the current
through the series string of RI and H2
should be at least ten times the desired
base current. The current through RI is
greater than that through R2 b y the
amount of the d esired base current. By
Ohm's Law : RI + R2 = 12 volts/3 rnA
= 4000 n.
B. The voltage (with respect to ground)
at the base is app roximately the sum of
the H» voltage drop plus the voltage
across the base-emitter junction (0.7
volts) .
V" = (1.2V + 0.7V) = 1.9 volts.
C. VB appears across R2, wh ich by Ohm's
Law is 1.9 volts /3 rnA = 634 a .
D. R, = 4000 - 634 n = 3366 o.
E. Checking R., by Ohm's Law, R,
(12 - 1.9 volts) /3 mA~ 3360 n. This
is with in 1% of our previous calculation.

The nearest standard resistor values will
be q uite satisfactory (680 and 3300 ohms
respectively ) . Discrepancies between calcu
lated currents and operating currents are
caused by readi ng curves inaccurately, slide
rule errors and variations in transistor char
acteristics.
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Fig. 8. To construct the ec load line of an amplifi er,
both the input and output circuits must be includ ed.
For example, to draw the dynamic load line of
amplifier 02. the effect of the driving transistor.
or, and the 600 ohm load must be considered as
ill ust rated in the text.

P .. = (h ) 'xZ,. = (0.3mA)'x 11711 = lO~W

The power gain is Po. ,fP.. or 3.73 / .01 = 373
Note that these results only apply if a

300 ohm uc load is presented to the tran
sistor. If this circuit drives other circuits a•
new ac load line must be drawn, and new
results calculated.

.\Vith our two load lines as an example, it
might be a good idea to discuss the effects
of various load impedances presented to the
amplifier. F ig. 2 shows the amplifier with
no external circuitry attached : we saw that
the de load was 420 II (R. + RL) and the
ac load was 300 II (RL) . What happens to
the amplifer when it us used to drive a U M

other circu it?
To consider the ac loads on an amplifier,

we must consider all coupling and bypass
capacitors as short circuits and direct short
circuits across all de power supplies. To il
lustrate this, examine Fig. 8.

Fig. 8 shows the amplifier driving a 600

1
Fig'. 9. Transistor amplifier with a trensfermer-ecupled
load. Wh en constructing the dynamic load line for
th is a mplifier. the impedance transformation ratio
of the transformer must be included in the celeu
lations.

the requirement for linear, distortion-free
operation.

The ae or «dynamic" load line can be
drawn just as easily. For ac, the bypassed
HE docs not exist; the maximum collector
current (uc) is now Vco/RL or 40 rnA.

Note that the Q point has shifted slightly
to the right along the 18 = 0.3 rnA line,
from Q1 to Q2. This slight shift in operating
point can, for practical purposes, be ignored.

\Ve now have our load lines. So what?
We can obtain q uite a bit of information from
them. \Ve are interested in the ac operation
of our amplifier, so let's use the d ynamic
load line. An expanded view of the operating
area is shown in Fig. 7.

First, let's check the power dissipation.
From the load line we see the ac operating
point sits at 10 = 10 mA~ VeE - 10 volts.
This means a Q point dissipation of 100 m\V,
well within the rating of the transistor.

Next, let's mark the operating limits on
our load line. These limits must be so set
that eq ual cha nges in base current around
the Q point (up and down the load line )
produce eq ual changes in collector cu rrent.
Past the limits shown as AA and BB in Fig. 7
this cond ition is not met and distortion will
occur. Fig. 7 shows a sine-wave input cen
tered about the Q point, producing the fol
lowing results :

Collector curren t swing of 10 rnA (5 rnA
to 15 mAl
Base current swing of 0.2 mA (0.2 rnA
to 0.4 mAl
Current gain is approximately 50 ( 10
mA/O.2 ma )
Output voltage of 2 volts peak-to-peak
(9 volts to 11 volts)
Maximum power developed in the load
under these conditions is (0.707 Ic peak) '
x RL. Substituting the figures from our
curves:
Po. , = (3.525 mA l ' x 300 II = 3.73 mW.
Fig. 4 shows that in the ac circu it the

bias network equivalent res istance is in paral
lel with the input to the transistor. The
transistor input impedance is approximately
equal to 26 h../ Ie (mA) . The 4000 ohm
equivalent res istance of the base bias net
work does not alter this impedance appre
ciably.

The input impedance of the circuit is about
117 ohms and the driving power required is
approximately equal to the product of the
square of the input (base) current and the
input impedance
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ohm load , and being driven hy another tran
sistor, Ql.

The load on QI is ( Hu H ,~ ) / (Hu + H'd )
= ( 1000 + 117) 11117 = 100 ohms. A 100
ohm ac load line would be required for Ql.
The ac load on Q2 is (300 x 600 ) 1900 or
200 ohms.

The at: load line must now be re-drawn,
llsing 200 ohms as the nc load . The 300 ohm
uc load has been shunted, and that load lin e
110 longer applies . T he d e load line of course
stil l holds.

Let's consider an altematlve--F ig. 9 shows
the amp li fier coupled to the load through
a transformer. Ignoring the de resistance of
the transformer winding, the d e load line
remains as before. The nc load has changed
drastically.

RememLering that transformers can trans
form voltage, current and impedance,

[
I'rl turns ) ,Primary impedance = S x Sec-
ec turns

[
10 ) 'ondary impedance = 5 x 600 ohms

= 2400 ohms
Thus the 600 ohm load is presented to the

transistor as a 2400 ohm load. In addition,
the 300 ohm load resistor is in series with
this, making a tot al ac load of 2700 ohms.
By bypassing the top of the primary wind
ing with an 0.1 «F capacitor, we can elim
ina te R. from the ac load line.

The point which th is load impedance dis
cussion should make is that the ac load im
pedance presented to the transistor must be
decided by the "mos t likely to succeed" ac
load [inc . The load impedance this load line
represent s is the total uc load, and must
Include all lion-bypassed bias circuits, trans
former-coupled loads, and what have you.
The de ci rcuits in the collector, and any col
lector transformer tu rn s ratios must be ad
justed so that the transistor sees this load
impedance. In other words, the load line
is first established, and then the output cir
cuit is d esigned to p resen t the proper load
impedance.

With the information presented here it
should be possible for the average ham to
design simple transistor circuits at low fre
quencies. A treatment of high-frequency
design shou ld be covered as a separate topic,
but the basic id eas and biasing methods
would certainly ap ply. •
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TRAP VERTICAL

ClIU~B) ANTENNAS
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in a 4 Rand T ra p Vertica l. M a ke t he com
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• Individually and precisely tuned traps!
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• Outstanding mechanical construction!
• Heavy gauge heat treated aluminum!
• Stainless and cadimum plated steel parts!
• Base impedance nominal 52 ohms!
• WHOLE BAND OPERATION WITHOUT
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George Cousins VEITG
RR2BoxlB
Lower Seckvllle, N. S., Canada

VEO AHOY!

The story of the Canadian maritime mobile stations.

Have you ever worked a VE0? \Vell , con
gratulations, for you have logged one of
the rarest call signs in the world. But I
wonder if you know just what you worked?
"Why, sure", you say. "It was a Canadian
ship", and that's true, but perhaps you'd like
to know a little more about your QSO. It
could have been a sleek Naval ship, or the

reincarnation of an 18th cen tury British ship
of- the-line. It might have been a ship of
science or a tough deep-sea tug. Or perhaps
a schooner, the replica of a legend, created
with love and care in memory of a champion
of yesteryear. E ach one is unique. and I 'd
like to tell you more about them. Care to
come aboard?

H.M .C.S. Iroquois. VElZiNA. This was the first of the offieial VE0 stations. Ham activities were carried
on from one of th e radi o rooms aboard, using th e whip antenna at the rear of the ship. The Iroquois
was t he beginning of c rqe nhed ham radio activity on Naval ships and proved so successful th at other ships
q uickly followed suit .
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c/o FMO, Halifax. N. S.

HMCS IROQUOIS

CODE 217

oQU o
~ t'.,

To QSL

on MC/S
PSE QSL TNX

"REMARKS

QSO

RST
73'.

H ere in Nova Scotia we're never far from
the sea, and I suppose we look to it much
more than most people in our lund. The Port
of Halifax has been home base to almost
all the VEO sh ips at one time or another,
many of the operators have been VE l's when
ashore, and when at sea most of them have
spent much of their time in traffic with
us. So, knowing a little of the background,
come along for a closer look-and perhaps,
smell the tang of the sea.

M any times when a ham works a VE0 he
thinks this is something new, hut it isn't
actually so. For many years, radio has heen
a most importan t part of any well-eq uipped
ship, but there was litt le amateur operation
before \ Vorld War 2. It became a little more
prevalent after the war, and in Canada it
was the Navy which carried the hall more
than anyonc else. To them should go the
credi t for the creation of the VEO calls.

Around late 1948, the Royal Canadian
Navy began allowing ham operation aboard
ship, using ei ther personal or club calls.
Although this privilege d idn't last too long,
stations d id get into operation on IIJ\ ICS
Ontario, .\Iagnifieent, and Nootka. Operation
was never very contin uous, but it resulted

in the formation of the R.C.N. Amateur Radio
Society in 1951. As a result of requests b y
this group and by other interested persons,
the Department of Transport allocated the
zone figure 0 to shipboard amateur stations,
with VE0:\'-for Xavy sta tions, and VE0~ 1

-for stations on government, merchant and
pleasure craft.

F or the Navy boys. the requirements were
not too d ifficult. Application had to be mad e
to the Department of Transport by the senior
licenced ham on board and he also had to
submit an app lication to the Cap tain of the
sh ip, who, if he agreed, would forward it
through official channels to Naval Head
quarters. If the application was approved,
a VE0 call was assigned to the ship on
behalf of II~IC:S ( name of ship) Amateur
Badin Club. The scnior ham was holder of
the licence and responsible for it , h ut any
qualified ham on hoard could operate if the
Captain approved. Only the one VEO C<.,1I
could he used by all hams on the ship. and
the liccncee paid the regular yearly licence
fee.

The Navy then went one step further and
al lowed the lise of only official Naval rad io
equipment, provided it complied with regular
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H.M .C.S. Bonaventure, VE0NE. Probably the best
known and most active of the Navy stations, the
"Bonnie" has run hundreds upon hundreds menages
and phone patches between her home base at
Halifax and her cruising area s in many parts of
the world. Presently und ergoing a refi t , the big
gra y lady will be bad o n t he air ag ain before
too long.

amateur rules of operation. Over t he years
the Navy has contrib uted far more to the
continuance of the VE0 calls than have any
other group. The advantages have been obvi
ous; just the boost in morale gained by contact
with families at home has made it all worth
whi le. W hen the ships arc at sea, hours upon
hours have been spent wi th traffic hack
home to Canada, and many of us 0 11 this
coast have been Oil the receiving em] from
the start of a cruise un til the day the ships
enter harbour and tie up at the jetty. Like
all such operations, these hours of traffic
handling have had their mom ents of laughter
and happiness, and of course there are some
times over tones of tragedy. St ill, there are
few things in Amateur Badin which are more
rewarding than to sit at a rig and with the
flk k of a few switches hring the voices of

•

The Canadian Scientific Ship " Baffin", VE0MJ, one
of th e world 's most adva nced ships for the st udy
of all phases of ocea nog ra phy. Because she is ofte n
on extended cru ises, there is usua lly a good cha nce
to wo r~ her on 20 meter C W ,

24

loved ones to men crowded into a radio
room somewhere on the high seas.

But I've digressed too much .. . let's
get back to the story. After the VE0 calls
came into being, the first officially licenced
station was VE0NA on H~tCS Iroquois, back
in 1954. Aside from this dist inction, the Iro
quois was one of the most famous ships in
the Navy. From her complet ion in 1942, she
was always in the thick of things, sinking
or assist ing in the sinking of fi fteen enemy
ships and the damage of others. as well as
tours of duty on the famous Murmunsk run.
To wind up her career of honour she es
courted Crown Prince Olaf of Norwuv when
he returned to Oslo from exile. .

After the war, she went through alte rnate
periods of act ive and reserve d uty, including
three tours in Korean waters, returning home
in 195.5. In November 1957 she was retired
at Halifax, then re-commissioned and re
mained on the seas until Octber 1962. This
was the end of her active service, and after
severa l years of retiremen t she finallv went
the way of all ships, no matter how dis
tinguished .

Just after the assignment of VE0NA to
the Iroq uois in 1954, HMCS Algonquin came
on as VE00:B ( the first of several ships to
eventually hold this call ) and on the \ Vest
Coast, VE0NC was assigned 10 lI~lCS 51.
Stephen. All these shi ps operated fairly reg
ularly on the ham bands, but the biggest
effort came in 1956 when VE0 .1 !D was al
located to the aircraft carrier II~tCS Mag
nificent. The "Maggie" was invoked in
transporti ng troops to the Middle East
during the Egyptian crisis, and a steady flow
of traffic passed between the shi p and the
East Coast on each passage between the
home port and the eastern Mediterranean .
Probably more than any other event, these
trips of Maggie pointed out the morale value
of amateur radio and tightened the bonds
of co-operation between the Navy and the
hams back home.

In 1957, the ~I aggi e left our service and
H~ICS Bonaventure took over her job. \ Vith
the call sign VE0:\E, the Bonnie has become
one of the most active of a ll the Navy ships
as far as ham radio is concerned . No one
knows exact ly how rrunry phone patches ami
pieces of traffic have been passed hack and
for th between her crew and thei r families,
but it must run into the thousands.

Besides the Bonnie, quite a few others
a re licensed at the present time-VE0:\'B,
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VEpJMO
HMS BOUNTY

I

QSL card from VE0MO,
HMS Bounty. Bu ilt ex.
pressly for MGM's " Mu
tiny on the Bounty", she
is a duplicate of the
famous ship on which the
mutiny occurred in 1789.
The "Bounty" is present. ~
lyon d isplay in Tampa
Bay, Florida.

.. •
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the Cntineau; VE0:-.1C, the Columbia;
VE0:-.1C, the Kootenay; VE0:-.1I , the St. Lau
rent; VE0;\~I , the Cape Scott ; VE0;\U, the
Terra Nova and VE0~P, the Margaree. Over
th e years, operation on the 0!avy ships has
run hot and cold , but one of the most exten
sive uses of ham radio was during the Easter
Island medical exped ition of 1964-m5. The
Cape Scott was the transportation ship , and
\'E0N~1 ran dozens of patches hack to Hali
fax . especia lly over the Ch ristmas season.
\ 'E I LZ nncl VEIAGII were the fe:10\\'5 Oil

this end. In addition, VE3DCX set up a
sta tion on the island and operated as CE 0 AC,
not only giving the island it's only real com
munication with the outside world, but also
putting a new country on the air. This whole
operation was a rcal cred it to ham radio,
and the Cape Scott has been in continuous
operation ever since.

Since the VE0~-boys use Navy eq uipment,
they always have been ab le to put out pretty
good signa ls. T op-quality ap paratus is always
an asset. hut more so when trying to keep
phone pat ch and traffic sched ules for weeks
at a tim e. During the 1965-66 goodwill cruise
to South America. ham operation was contin
uous, sometimes with two or three stations
here in H alifax working together to handle
the volume of traffic. One evening sticks in
mind particularly, as two ships cruised along
side h y side off the coast of Uruguay and
ran hour after hour of phone patches into
Nova Scotia.

JULY 1967

VE0 calls are all issued on a club basis,
and in the order of request. No ship has
any perm anent call, and if operation is not
main tained the call is simply passed on to
another. \Vith morale heing the prime con
sideratio n, most operating time is d evoted
to traffic, and very little to rag-chewing.
This is frustrating to a lot of people, especial
ly since the VE0 call is quite rare, but
d espite their p roblems the boys have always
managed to make up QSL cards and have
tried to answer all the cards received. Like
ca ll signs. the operators change often, so
perhaps some have gone astray. If you have
even one such OSL, be content. for it's
almost as rare as any QSL can he. Hum radio
is now firmly established in the Navy, so
keep listen ing and you' ll come across them.
Please , though, it word of caution- remember
they are on the air for the purpose of traffic
handling. Until their sched ules are finished
and they d eclare themselves open for general
contacts, be the type of gentleman that every
amateur should he-don't b reak in! Your co
operation will he appreciated.

Thus we sec the Navy's story of VE0, but
what of the other ships? Let's go back in
history to the British Navy of the 18th cen
tury and one of the most famous ships of all
time-II~[S Bou nty, the ship of Captain
Bligh, the subject of one of the great classic
stories of the sea. \Vh en ~IGM Studios
decided to make a movie of this story, they
needed a ship, and here in Nova Scotia we
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" The " FoundationVigilant",
VE0MK. The "Vig" is
a deep sea salvage tug,
shown here coming into
harbour on a bitterly cold
wi nter day with her sides
and decks heavily coated
with ice. O ne of the
tough est jobs she ever
undertcek is described
in the ted.

build pretty good ones. In Lunenburg town,
in 1960, a new Bounty was built, launched
and fitted out with 18th century regalia
and 20th century cqutpmcut-cinclud mg ham
radio. With a K\VM-l and a long wire,
Spud Roscoe set up VEQ),\10, and made
many an operator happ y wit h a QSO and
later, a QSL that was a thing of heauty. T he
Bounty travelled the South Seas and many
ports of North America, fin ally corning to
rest as an exhibit in the waters of Tampa
Bay. F lorida.

The Canadian Scientific Ships Buffin and
Hudson, VE0i'\I J and \'E0~lX. arc the pride
of the Redford Institute of Oceanography,
one of the most advanc ed scienti fic c-enters
in C anada and a world leader in ocean
research. These ships look more like luxury
yachts or small cruise sh ips, but inside they
are crammed with laboratories and the latest
devices for unlocking the ocean's secrets.
Their work takes them from the tropics to
the Arctic and they're quite active on the
ham hands. 80 and 20 meters are proferred
with more C\V than phone. They handle
some traffic, but not as much as Navy sh ips,
so the chances of a casual QSO arc much
better. Be on the 100k01lt for the-m . and
when your QSL arrives you'll have a souvenir
of one of the most technologically advanced
ships afloat.

There arc several other VE(i)1.-f stations

26

which are spora dica lly active. There's
VE0 MH and VE0~1I on the icebreakers Sir
Wil liam Alexander and N. B. Mcl..ean ,
VE0~IP on the Royal Canad ian Mounted
Police cutter "\Vood", operated bv VE I RX;
VE0 MS, the ice h re ak e r D ' I h erv i lle ;
VE0~1t\ 1 , a private cru iser owned h y
VE IARY; and VE0~IB opera ted lry Captain
Louis Romaine on the Lutcher Lightship off
the south tip of Nova Scotia. This 0I1e is quite
act ive on 75 meter phone, keeping regular
sched ules with friends on shore.

There's always a tale of ad venture as
sociated with any VE(i) station , and any
of us who have operated with them h ave
our favorite stor ies and memories. My f011(l 
cst thoughts are for the «Foundation Vi~i 

lan t", a big. b rawny ocean-going tug: with
the call VE0~[K . In December 1964, the
"Via" left Halifax to cross the Atlant ic with
a huge old gra in-carrier in tow, h ound For
the scrapvards of Brcmerhavcn . "Mick"
Mc\Vill iams was the operator, and we agreed
to keep sched ules each morning on thei r
way across. The trip wasn't sup posed to
take more than a few weeks. but the rough
old Atlantic had other ideas. As the d ays
we-nt hy, the seas became higher, the winds
stronger and progress slower. The casual
morning chats soon b ecame traffic. as the
C ap tain and crew began letting the folks at
horne know the situation. Trouble d eveloped
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with the radar and we spent hours trouble
shooting by 20 meter CWo Aft er a d ay or
two the radar was fixed and then the real
storms began. Day after day of towering
seas and howling gales, and then-the tow
line broke-and the bulk of the grain-carrier
disappeared in the storm. Chasing after
it, with her radio on constant watch to
warn other ships of the danger of the drifting
mass of steel, the Vigilant tried desperatel y
to "hook up" again, but each attempt met
with failure. Day after day I met Mick on
14.022 and hoped they had met success, and
each day was the same-c''No change, George,
still gale force winds. Can you take some
traffic?" I kept thinking. I wonder what
thoughts would be going around all these
homes if this schedule hadn't worked out?
The ship was already overdue at her first
port of call in England, and she was still
only half way across. For eighteen days the
gales drove the Vigilant and her wallowing
target back across the Atlantic, until at last
a line was secured and the long hard pull
began again. Food was almost gone and fuel
was low, so they headed for the Azores
while we cleared every message we could
before they docked. I stood by every morning
for a week and a half, and one morning
signals came pounding through again. Be
cause of some prohlem with local communi
cations, they had had no success in getting
messages back to Canada, so that morning
there was a lot of traffic on 20 meters!

Off they headed again for England, and
into another succession of gales and winter
storms. Christmas and New Years had come
and gone, and it was the end of January,
and I had become acquainted with the fami
lies of every man aboard. There's always
something very wonderful about putting this
amateur radio of ours to good use, and
Mick and I found a lot of personal satis
faction in keeping these sched ules without
a hitch.

Finally, in mid-February. The Vigilant
reached Falmouth, England, then up the
English Channel, through the Straits of Dover
and the North Sea to the River Elbe fini sh
ing the long voyage at Brcrnerhuven. Right
to the last day, our schedules went through,
and after the hulk was turned over to the
scrapyards tile Vigilant turned homeward.
Misfortune struck again, for as she headed
down the channel her Captain became seri
ously iII and she raced for the nearest port
and hospital. Messages flew back and forth
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to Canada, and his wife flew to England to
be at his side. A relief Captain also flew
over, and the ship headed for home with
a different hand at the helm. Again the
storms, but this time there was no great
weight to hold her back, and she hurtled •
along with the wind and waves. The message
total by this time was over one hundred and
fifty, and every family at home knew of
her day-by-day progress. On a brisk day
in mid-March she finally slipped up Halifax
harbour to her home berth and the arduous
voyage was over-one more story to a ship
whose every voyage was an adventure.

No mention of the VE(/l ships would be
complete without a salute to one which is
a living legend. Back in the 1920's one of
the largest fleets of tall schooners sailed
from Lunenburg to the Grand Danks of New
foundland. After catching as many fish as
they could, the schooners spread all sails
in a breakneck race for port, because the
fastest schooner mad e the most money by
getting her catch Lack first. Bigger and
better schooners were built in the quest for
speed and performance, and one of these
was named "Bluenose". Hers was to be a
career of achievement attained by few ships,
for not only was she big, and caught a lot
of fish, she was fast-so fast she could show

The schooner "Bluenose 2" , VE0MY. A replica of
the und efeated champion of the North Atlantic
fi shing fl eet.
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her heels to almost anything that dared try
to outsail her.

It was inevitable that she he challenged
to race against her competitors, and so began
the famous International Schooner Races, in
which Bluenose met and defeated every can-

• dtdate. She was the toast of a town, a Prov
ince and a nation, but she was still a working
ship. As the years went by, the tall schooners
gradually succumbed to the intrusion of en
gines cud one by one they disappeared. Blue
nose kept working, but in the early 1940's
she struck a reef off Haiti and swiftly slipped
beneath the sea of which she was So much
a part. There were black headlines and sor
row in Nova Scotia, but she lived on in
memory and for many years there was talk
of huilding a replacement-someday.

Finally the Halifax firm of Oland and
Son Ltd. decided this should be done, and
in the summer of 1963 Bluenose 2 was
launched from the shipyard which had built
her famous ancestor. In early 1964 she made
her maiden voyage from Nova Scotia to Cocos
Island , where a ham station was set up under
the call T19FJ. On her way home, her en
gineer became ill and was replaced by
VEIAC~1. He has been with her ever since.
That fan she was assigned VE0~IY, and

with a KWM2 and 30Ll linear, she has
become a familiar voice on the airwaves.
She spends her summers cruising the waters
of North America and the winters in the
Caribbean. Hundreds of hams the world
over have enjoyed a QSO with her. Every
where she goes, she carries the pride of
Nova Scotia-black hull, white sails , golden
spars shining in the sunlight- the embodi
ment of grace and beauty.

This is, in a very brief way, someth ing of
the story of the VE0 ships. To anyone who
loves ships and the sea, or has ever had the
old dream of sailing away to far horizons, I
hope it's been a little insight to the men
and ships who put these calls on the air.

For their help and cooperation, I'd like
to thank the people from Foundation Mari
time Ltd., the Bedford Institute of Oceanog
raphy, the Navy's Atlantic Region Informa
tion Office, Oland and Son Ltd., R. W.
Mc Mi l l i nm s and VEIAGH , VEIAKO.
VEIAX" VEIFQ. VEILZ, VEIPW and
VEIPX. \Vith their help and the memories
of many hours in front of my own receiver,
I've tried to take you aboard for just a few
minutes. I hope it's been enjoyable.

. .. VEITG

Auto Battery Saver

BUZZER

There are some pretty "kooky" circuits
around, considering that they arc often en
gineered for the sake of eng ineering rather
than provide a most efficient means for
doing a thing. Electronic gadgets that re
mind you of your headlights arc in this
category.

Try the aile in the figure. The buzzer is
a door buzzer, not a code practice buzzer
whose voltage rating is too low for the pur
pose. The door buzzer is quite loud, too.
You mobile hams won't mind building this
very simple thing unless you are quite sure
you never walk from your car with the lights
on. Put the diode inside the b uzzer case,
put the whole thing in a "Baggy" to in-

,------ ------ --- ---- ---- ---..,,
•,,,,,,,,,L ~

ecc ' TOF' HilT' OIOOE

TO CAS E II\I T ERIO R

28

sulate it, and tape it to a cable under the
dash. I hate to insult your intelligence hut
I'll tell you how it works anyway. If you
have your headlamps or parking lamps on ,
and the ignition switch is off, there is a 12
volt difference at the ends of the series
circuit and the buzzer sounds off; the diode
is happy with the arrangement. If you leave
the lights on and turn 011 the ignition, there
is 12 volts at each end of the circuit and
the buzzer shuts up. If you turn off the
lights and leave the ignition on, the diode
prevents operation of the lights or buzzer.
The thing: with the 12 volts at each ('11(l is
called "inhibiting:" ; isn't that interesting?

For the "lamps" connection, tap into any
of the instrument lamps since many cars
permit these to he pulk..d out for access.
For the "ignition" connection. tap into one
of the ignition switch energized loads and
these are most accessible at the fuse hank.
You do have a fuse hank don't you?

... Ray Stellhorn WA0NEA
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New! The Most Modern
Amateur Radio Spectrum Monitor Ever Offered

Heathkit S8-620 "Scanalyzer" . • • • Only $119.95
• New narrow f illed sweep fun cti on with crysta l f ilter
f or si ng le signa l ana lysis - 10 kHz , 50 kHz, and v ar iable
con t rol t o 500 kHz . Increased sweep wid t h capabitlry
f or monit o ri ng larg er band seg ments - up t o 500 kHz
fo r I F's above 455 kHz, and up t o 100 kHz f o r 455 kHz
IF' s . M atches S8-Series in st y le and performan ce .
Operates w it h co m mon receiver IF's up t o 6 MHz . 8 0 t h

l inear and logari thmic amplitude displays . l o ng per 
sistance C RT for optimum d isp lay . New improved
v oltage d ouble r power supply . M u -meta l fully shielded
CRT . Simple con nect io n t o recei ve r . Plus all o f the
versatile performance and operati ng f eat u res already
made famous by the H O-1J Spec t rum Moni tor.

Analrti ng r unction - 10
kHz preset sweep width 
indicate carrier 100% mod
ulated by 2 kHz tene.log
scale.

Scann ing runction - .,
proximately 250 kHz sweep
width - indicates two sig
nals above and three below
the received sign al. the
strongest signal about 30
kHz down the band, down
frequency being to the right.

~>~-i
I
I
I
I
I
I

(Please Pri nt}

FREE 1967
CATALOG

Descnbes these and over
250 kits lor stereoyh i-fi,
color TV, amateu r radio,
shortwave, test, CB. rna -

"'7...".o'-o-o-~- nne . educational, home
and !lobby. Save up to 50% by doing the easy
assembly you rself. Ma rl COUP Orl or write Heath
Company. Benton Harbor. Michigarl 49022.

T IJ(> New Heathkit "Scana lyzer " Boasts Up To A Full signa l anal ysis to ama teur radio . . . a llows measurement
500 k llz w ldcband Displa:)' - P lus 10 k i ll S ingte-Sigual of ca rrier. s ideba nd , and d isto rti o n prod uc t supp ression.
Displa y. D ispla ys up to 250 k Hz ei ther side of receiver A qual ity tes t instrument. Styled to match the Heath
tuned frequency (up to 100 k Hz for 45 5 k Hz I F's) . . . SB-Scries eq uipmellt, theSB-6:!Oopera tcswithpracticall y
a llows yo u to eas ily mon itor ba nd act ivity du ring COIl - a ll receiver s (sec specifi ca tio ns). Here is a useful prestige
rest s o r open ings withou t go ing through the tedious hunt- instrument fo r yo ur amateur s ta t ion.
and-t unc p ro ced ure. T he new SB-6:!O also brings accura te Kit 58-620, 15 Ibs _ $119.95
S8-620 SPECIFICATIONS - RF AMPLI FI ER: Input f re-que nciel : One Iheir tespece ive pip indications;s 30':'~ below Ihe epee ampli tude. Amp li_
of lhe following: ASS kHz, 1000 kHz, 1600 10 1680 kHz, 2075 "Hz, 2215 t ude I cole l : l inea r : 20 db (10: I ) ,onge. l og : AD db (100:1) range. -20 db
kHz, 2.1.15 kHz, 3000 kHz, JOSS " Hz, 3395 "Hz, 5000 10 6000 " Hz . Fr._ log: (E.tends colibtoted range to 60 db). POWER SUPPLY : Type : Trans.
q uency respo nse : '*:0.5 db 01 ,*,SO kHz f, o m receiver IF. IF fr eque ncy , lo rmer opercted, fused 01 ~ ompe.e. l o w vo ltage : full. woye volloge
350 kHz . Sensi tiv i t y : Appro.imolely 10 uy inpu l signal prOYides" yisoble doubler ci ' cuit, uling lo ur lilicon diodes. High vo ltage: Full. wo ve voltage
signal {AO db mark) 01 full pip gain selling. Spectru m a na ly zer: Tesl double r circuit, using two seleium diodes. 8 io l vo ltage : full.woye bridge
signal inpu t freq uencies up to 50 MHz. HORIZONTAL DEflECTION , circuit, us ing four silicon diodes. Power requi'ements : 120 or 2.10 volh
Horh ontol lwe e p genera lor : Sawtooth sweep ptccuced by neon lam p AC, 50/60 Hz, .10 wOttl . GENERAL : Tube co m plem e nt, (I) 3 RP7 C RT,
relcxotion csctltc tor. Sweep Rote (A ppro x im a te fr e quencie s ), 10 kHz hig h pervistcnce {yellow ' , oce with screen filte r}. (l) 6 AT6, de tecto r
presel: 0.5 Hz . 50 kHz preset: 2 Hz to 2.5 Hz. Var iable : 5 Hz 10 15 Hz. ...edicol o mpli 'ier. (I) 6 AU6, If l og omplifie'. (1) 6EAa, sweep olcillo tor,
Pre set swee p widlh : 10 kHz preset: 10 kHz . 50 kHz p, eset : 50 kHz . mi.e.. (1)6EW6, /1:f amplifier. (lj6fW6, If omplifie,. (I) 12AU7, hori_
Variab le swee p wid th : · ASS kHz (1010 100 kHz}: 1000 kHz {SO Ia 100 zo ntol , push·pull a mpl ifier. Di ad. ca m pl.m.nt: (a) Silicon diodes, low
kHz}; 1600 kHz (SO to 500 " Hz}; 1680 kHz (SO to 500 kHz ); 2075 kHz yol toge reel ilie r, DC fila ment ,edilier. (2) Selenium diodes, hig h ...ol toge
(SO to 500 kHz ); 2215 kHz (SO 10 500 kHz ); 2US "Hz (SO to 500 " Hz): reel ilie 'S . 0) Silicon diode, yoltoge.yorioble copocito'. Dime n , ion"
3000 kHz (100 to 500 kHz); 3055 kHz (100 to 500 kHz): 3395 kHz {I00 to 10 · W . 6Ys· H. • 10.!-l· D.
500 "Hz l: S200 kHz (100 to 500 kHz); 6000 kHz (100 10 SOl) kHz). Resolu_ · These sweep widl hs c -e minimum yoluel. Ad uo l sweep width , a nge l
t ion : I kHz. Note: Resolution ;$ defined as the f' eq uency seporotion w ill be greater than Ihose listed, depending on the rece ive, IF fr eq uency

bel ween two equal odjocent signoll such Ihot Ihe inle'Section between lor which unil is wired.~~~~~l;alla~~~g

I HEATH.COMPANY:" DePli'i:;---@
I Benlon Har bo, . Michigan 49022
I 0 Enclosed is $ , plus ship ping.
I Plea se send model (S)' ."..".--:-.".- _

I 0 Please send FR EE Heathkit Catalog.

I Name ,,=;;;o=.- _
I Add ress _

I City State l ip I
I Prices & specifications subjecllo change without no tice. AM-184 IL •



World's Fair-1939
A look at the W2USA Radio Club at the New York World 's
Fair.

\Vith Expo '67 ill full swing, it's an op
portuue time to look at a mateur radio par
ticipation at a similar event nearly thirty
years ago. T he \V2USA Radio Club, under
~ Iallaging Director \ V2DKj . actually started
operations ill 1938, mdnths before the New
York World's Fai r opened its gates. At this
time operation from the fa ir grounds was
lim ited to five meters- w ith a 400 watt
phone rig and National 1-10 receiver do
nuted to the cause by W 2DKJ. The five
meter transmissions were picked up and
relayed on all the other bands by other
stations.

By the time the gates were opened there

were complete sta tions on all bands from
160 through 5 meters. aile of the high points
occured 011 January 1, 1939, when a mes
sage from Grover Whalen, President of the
New York w orld's Fair was put out-on
the hour, every hour-for twenty-four hours
on five meters. \ Vithin a short time after
the first message was sen t, a congratu la
tory reply was received from a Ll ama in
Tibet.

The "F orty Traffic System", FrS, origi 
nated by W2LSD, handled thousand s of mes
sages from fair visitors to a ll p arts of the
world. In addition to N ils M ichaelson ,
\v2LSD, Joe Meditz, W 2CKQ, Dan Lindsay,

• Kay Kibling. W2HXQ.
secretary of the W2USA
Radio Club, mans the
80 mete r CW rig, This
stat ion consisted of a
tre nsmitter sup plied by
the Kenyon Transformer
Company and a Na ~

tiona I receiver. Alth ough
Kenyon did not mClnu 
facture transmitters. sev
era l were mede es pe
ciCllly for W2USA, To
Kay's right, Dan lind.
say, W2 PL, has taken
over th e "Forty Traffic
System", using one of
th e transmitters a nd re
ceivers supplied by th e
NCltional Company. Bot~

these fine fo lks , Kay
a nd Dan. were among

- th e most a ct i ve at
W2USA. We are sorry
to relate that both have
become silent keys.
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Klbling , W'2HXO, of-the W 2USA- license and-Chi;f-H07tess, oper";ting ih;;
20-meter station. This position consisted of th e notional HRO receiver shown here and a glass-enclosed
National NC-600 t ransmitter which is out of the picture to the left. The heavy wires running up the walls
a re actua lly t he solid number 12 e lectric light wires used for lea d-ins fr om t he an te nnas, in clud ing th e
o ne on five meters. Some of these fe ed lines we re several hund red fe et long , much to th e dismay of
some engineers! The gentleman at the 40 meter station to Kay's right is Joe Meditz, W2CKQ.
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There were more cards on t his section of the wall than anywhere else in the W2USA sh4ck-right above
the 75 meter phone rig. At first the cards were displayed by district. but as the OSl', eeeumuleted ,

waspy....,.. "

Actually, operation of th e amateur station at th e
New York World 's Fair began in 1938, long before
the fair opened. At th is time all transmissions from
W 2USA were se nt out on five meters and pided
up a nd relayed by other sta tions on a ll the ot her
bands. Here Ed Dunn . W2ETD. is o perat ing the 400
watt five· meter phone stat io n don ated by W2DKJ.
Directly in front of Ed is th e Hal licrafters 5·10 re
ceiver and National speech amplifier. The five
meter antenna was an extended double Zep , de
signed by Frank lester, W2AMJ. and fed with a
long hunk of electric light wire . Note the great
number of Q Sl ca rds from th e 8th d istrict which
eekne wledqed the 5·meter transmissions---either d i
rect or by re lay.

Every Friday eve ning at eight a broadcast of ama
t eur radio activity at the fair , as well as throughout
th e country, was put o ut by Art lynch , W2DKJ ,
Managing Director of the W 2USA Rad io Club. In
add iti on to going out from a ll the W2USA phon e
transmitters at t he fa ir grounds, it was pided up
by many other stations and sent out a utomatica lly
on a network which gave W2USA world -wide cover
age. Six tr<!lnsmitters were in simulta ne ous use during
th ese broadcasts as may be observed from the num
ber of microphon es. The photos in this f1ash.bad
to t he W2USA operation at the New York World's
Fair were made a vaila ble through the kind assista nce
of Art, who is presently W"OKJ in Florida.
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th ey we re mo unted ne ar the equ ipme nt to which th ey respond ed . It would be interesti ng to knew jf a nyone
helS c1I d up lica te of one of these ee rds.

On New Year's Day, 1939. t he fa mo us
" round-the-world roun d -the-clock" messa ge
from Grover W ha le n, p re sid e nt of the
New Yor~ Wo rld 's Fa ir 1939, was pu t out
on f ive meters, e very ho ur, on the hou r
for twenty-fou r hours. Wi thin a short ti me
a fter the first me ssage was se nt , a con
gra tu lilfo ry re p ly was recei ved from a
Ll ama pries t in fa r-off Tibet. Th e o rig ina l
message was recorded und er th e personal
d irection of Harvey Simpson , presid ent of
Harvey Rad io C orporation , with eq uip.
ment loaned b y him. This e q uip ment, ne arl y
a s good as ne w, is presently in t he arch ives
of W 4DKJ .

.. " ... ",ZGHf WU1'

.'"

I

To the right in this photog raph Bert Uthe, W2JZO, is o pe ra ti ng the 160 meter st ation. Bert, who was
Ass istant Chief Operator a nd H ost at W2USA, put in many hours of opera ti ng , e nterta ining vis ito rs, a nd
ma~ing some reme rke ble photographs. Th e 160 meter sta t ion- a Kenyon transmitte r and RCA AR·77 re
ce iver-was operated a large part of th e ti me by Robert Gunderson , W 2JI O , famous for his wor~ at
the Ne w Ye-k Institute of the Blind a nd in provid ing tech nica l information to othe r b lin d am ateurs throug h
Bra ille.
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•seas.

Nils Michaelson, W2lS D, originator of FTS, the
" Forty Traffic System", is in the foreground with
two of his crack operators behind him. FTS did a
masterfu l Ieb of hand ling messages from visitors to
t heir home fo lks throughout this country and over•

George Bailey, KIKH, then Vice President, ARRl,
was a frequent visitor to W2USA and always had
ell message for the Friday night broadcasts. Behind
him "Tub by" Smith, Vice Director of t he Hudson
Division. watches the meters on t he glass-enclosed
National NC-600 20-meter transm itter. Standing are
Dr. A. L. Walsh, W2BW, of th e W2 USA Radio Club
and Dan lindsay, W2 Pl.

\V2PL, Assistant Manager; Oscar Oehmnn,
W2KV, Chief Operator and Official Host;
llert Uthe, W2JZO, Assistant Chief Opera
tor; Stanley McMinn, W2WD, Official Pho
tographer and responsible for many of the
fine photos presented here; and Kay Kibling,
W2HXQ, Secretary, Chief Hostess and cus
todian of the W 2V SA license.

,---"""
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WORlO PREF IX MAP- Full COIOr't~rJ' X
fi on each coun '1 •••

28". shows pre lxe~s cities cross reter
DX zones, time zones, postpaid $1.00
enced tables •• • • • • • • • •

RADIO AMw'oTREl~RSf r~~E~~et~:~~e~ ~~~~t~
OF THE I 29" x 25". lIS'
un ited Stat~s !1~U~~~~~~s In degrees.for
ing Great Clfe .. s Boston Washing·
six major U~S. ~Lts~a;ttle Sari Francisco
ton , D.C., Mlaml, • postpaid $1,00
& l os Angeles ,.

MAP OF NoRTH AMER·
RADIO AMAtEURS I 25" _ includes
It A! Full col~ r. 29'd ~he Caribbean to
central Amen~o~'ing call areas, zone
the equator, S nd time zones. fCC
boundaries, prerx~fu~ informative tntcr
frequency char

h, ,f the 50 United states
maucn on eac 0. .$1.00and other Countries •••••••••••

TlAS-Only Alias compiled fo.r
:~:~~r:. pOla~n p;~~tC~ig~nt~l~ •c.o~~!i
nents, prefixes postpaid $1.50
color, 16 pages ••••••••

"

b rv of maps-setcomplete reference I ran t aid $3.00
of 4 as listed above •• ••pos p .
See your fa't'orite dealer or order dlrecL

\,

-,

Radio Amateurs Reference library
of Maps - Order Your Set Today!

~~~~;,:<~' ' ,!

Over 275.000 QTH 's in the U.S. edition $5.95
Over 127,000 QTH's in the OX edition $3.95

See your favorite dealer or order direct (add 25c for mail
ing in U.S., Possessions & Canada . Elsewhere add SOc).
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5 BAND - 480 WATT SSB TRANSCEIVER
FOR MOBILE - PORTABLE - HOME STATION

Whether working a station across the country or around the world, Swan 500 owners
know that solid contacts are the rule, not the exception. With its unbeatable combina
tion of high power and crisp, clean aud io, the Swan 500 will literally punch holes
through the DRM.

At the top of the Swan line, the 500 offers many extra features: Automatic noise
limiter, selectable upper and lower sideband, 100 kc crystal calibrator, and provision
for installation of an internal speaker.
The new 500 is equipped with the finest sideband filt er used in any transceiver today.
With a shape factor of 1.7,ultimate reject ion better than 100 db, and a carefully se
lected bandwidth of 2.7 kc, th is superior crystal filter combines good channel separa
t ion with the excellent audio qual ity for which Swan transceivers are so wel l known.

Frequency cove rage of the five bands is complete : 3.5~4 .0 me, 7.0-7.5 me, 13.85
14.35 me, 2 1~21.5 me, 28-29.7 me. (In addition, the 500 covers Mars frequenc ies with
the 405X accessory crystal oscillator.)

If you are a aSL collector, then the new Swan 500 is the item for you. $495

ACCESSORIES:

12 Volt DC Supply, for mobile operation.
Model 14-117 $130

Match ing AC Supply. Model 117XC $ 95
Plug-in VOX Unit. Model VX-1 $ 35
Full Coverage External VFO. Model 410 $ 95
Miniature Phone Band VFO. Model 406B $ 75
Crystal Controlled Mars Oscillator. Model 405X $ 45
Dual VFO Adaptor. Model 22 ... , ... , . ... . , . . . . . . . . .. $ 25

ELECTRONICS Oceanside, California



Robed Hillman VE7BBM
2125 Bridgeman Avenue
North Vancouver, British Columbia

Plain Ground Plane Antenna

For effectiveness and low cost, it's hard to beat the ground
plane antenna.

Fig. I. Construction o~ the twenty-meter ground
plane antenna . The polystyrene base insulator has
proven to be very strong and has held up under all
.dremes o~ weather.

,
The tremendous number of stations now on

20 makes working DX, at best, difficult .
Under these conditions, an effective antenna
is a must. A rhombic is ideal if you have
several empty acres out back. A 2, 3, or 4
element parasitic beam works well too if
you have the timet money and patience to
install it and its companion rotator. However,
thanks to the ground plane, all is not lost.
The ground plane is simple, inexpensive,
good looking, and best of all, effective. Any
of the handbooks will tell you that this
effectiveness comes from the ground plane's
low angle of radiation.

Probably the main reasnn for the lack of
homebrew ground planes is the problem of
insulating the vertical radiator from the sup
port section. The insulator must provide
mechanical rigidity if the ground plane is
to be mounted on a standard TV mast or
similar. These problems can be simply cured
by insulating the support mast from the
vertical radiator with a 12 inch piece of
polystyrene rod. Referring to Fig. 1, this
rod is inserted into both support and radi
ator to a depth of about 5 inches. If poly
styrene rod is not available, wood doweling
can be suitably varnished and substituted .
Since the base of the ground plane is at a
low impedance point, the wood, even when
covered with condensation, will perform
quite adequately. If you doubt the mechani
cal strength of either material , try breaking
it over your knee.

Two lengths of 1 inch OD conduit were
used as both the supporting section and
th e vertical rad iator. No dimensions are given
since it is a simple matter to insert the
design frequency in the following formulae:
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Fig . 2. Electrica l layout of the grou nd-plane a n
tenna . A ll d im ensions are in fee t . The match to 52
o hm coa xial line can be im proved by letting the
radi al s droop slight ly.
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Length of radiator

Freq MHz

Length of radials = F 24~lH
-req 1· Z

All measurements from the above formulae
will be in feet. While the 1 inch 00 steel
cond uit stands approximately 17 feet U Il

gnved. it has shown no signs of fall ing in
winds of up to 40 mph. However, if 1 inch
OD aluminum tubing were used, the weight
wo uld be considerably red uced , and conse
quently red uce strain on the base insulator.
As far as the cost goes, the installation can
not be beat, since the entire structure, com
p lete, except for feedline, comes to less than
$10.00. The antenna should he fed with 52
ohm coaxial cable.

Having never enjoyed the ad vantage of a
really effective antenna at th is QTH helped
in evaluating this antenna. Previously a 40
meter dipole and a G5RV-multihand flat
top were used with poor results, mainly on
20. However, upon complet ion of the ground
plane, 10 new coun tries were quickly worked.
I now have the immense pleasure of working
almost every OX sta tion that I call. Sample
reports are : OU7SV 599, UA4KYA 579,
VK5E H 579, and VR4CV 589. The rig here
uses a single 6146 at all times, running about
90 watts. In teresti ngly enough, the antenna
will fit the upper level of most average sized
split-level dwellings. See you on 20 CWo

. .. VE7BBM
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A. E. Bl;ck VE3AHU
P.O. Box 204
Amherst View, Ontario
Canada

The Hybrid G4ZU Super-Beam

A new construction approach to the famous G4ZU three
band beam.

Any ham who has built and used the G4ZU
mini- or super-beam I), knows the advantages
of these antennas-cheap, light, readily
tuned elements and 20-15-10 meter opera
tion. The disadvantages-special clamps, in
sulators, and feeding problems.

First, a re-cap of the G4ZU element tuning
principle (see Fig. 1) . AB and CD are two
lengths of aluminum tubing arranged in
d ipole fashion and insulated from each other.
The lengths are such that, if B and C were
joined together, AD would be a half-wave
on 15 meters. The problem of electrically
joining BC together, but only on 15 meters,
is readily done by inserting a quarter-wave
open stub across the two points. On 20 me
ters this stub appears as a small capacitive re
actance, on 10 meters as a small inductive
reactance. AD can be electrically lengthened
on 20 meters by adding a small closed stub
across BC and adjusting its length for reson
ance; this will also give (almost) a resonant
fullwave length on 10 meters.

The original G4ZU mini-beam employed
this method of tuning and automatically
switching. A director was used as a half
wave element on 10 and 15 meters and a
full-wave element on 10 meters. The driven
element consisted of a 15 meter dipole,

*OQ, March 1957 and August 1958.
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centre fed by 300 ohm twin-lead or 450 ohm
open-wire line. A special antenna coupler
was inserted an electrical half-wave on 20
meters from the element and this was coax
fed from the transmitter. This minibeam's
performance and spacing is outlined in
Table 1.

The super-beam was an attempt to improve
performance on all bands, especially on 20
meters, and it certa inly succeeded. It's detail
is also found in Table 1 and this is the
beam used for the constructional details to
follow.

To construct this antenna, a twin boom
is used with the quarter-wave stubs made
from 300 ohm twin-lead and inserted inside
the boom, centrally locating them by use
of corks or plastic inserts and using the
boom elements as the tuned shorting stubs,
(F ig. 1) . This method of stub loading works
very well for the passive elements but is
not suitable for the driven element. The
original design used a 24' driven element
fed at the centre by balanced line through
an antenna coupler. This method works, but
the difficulties of rota ting the beam and
the constant manipulation of the controls
in the coupler for changes in frequency or
weather led to a search for a better method.
G4ZU had suggested a trap-loaded, coax-fed
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Fig. I. Construction of the hybrid G4ZU super-beam.
as the dri ve n element.

driven element might be suitable, so OTIe was
built and tried. This idea worked but, with
home-brew construction techniques, was not
mechanically strong and suffered from
weather effects. Digging into the catalogues
provided the answer-the Moseley TA-31
trap dipole. The results obtained proved the
value of this investment.

The completed beam has the configuration
shown in Fig. 1. Note the extra 10 meter
director. The passive elements are made from
3,4" OD aluminum tubing with 24" end in
serts of %" tubing for length adjustment.
The outer tubing is notched with a hacksaw
for approximately 1" and stainless steel hose
clamps are used to hold the two pieces firmly
together once the tuning has been completed.
Large stainless steel clamps are also used
to hold the passive elements to the t win
boom, see Fig. 1. One clamp per element

is satisfactory (mine has withstood heavy
icing and winds up to 60 mph), but two,
arranged in "X" fashion will add more
strength. These clamps are readily available.
from auto supply houses (gear-type hose
clamps, price 20 to 50 cents). T he elements
are reinforced with an additional 5' length
of %" tnbing insnlated from the element and
positioned under the boom. Any good grade
of plastic insulation can be used-I prefer
nylon rod for its extra strength and easier
working.

To attach the boom to a mast, use a piece
of Y4" aluminum plate, 8" x 8", drilled and
attached to the boom by four T V U-clamps.
Bolt a six inch piece of 4" X4" (or 6" X6")
steel angle to the aluminum plate, using
%" cadmium-plated, flat-head , connter-snnk
machine screws, and drill the angle bracket
for two T V U-c1amps so that the top of the

Mini-beam

Band
Reflector
Spacing

Director
Spacing Comparable to

20M
15M
10M

0.1
0.1 5
0.2

0.1
0.1 5

2 element narrow spa ced beam
3 element beam
5 element beam

20M
15M
10M

0.15
0.2
0.3

Super-beam

0.15
0.2
0.1
0.3

3 element beam
3 e lement wide spaced beam

6 element wide spaced beam

Tab le I. Performance comparison between the G4ZU mlnl-beem and su per-beem.
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BIG " D" HAMBOREE-DALLAS
MARKET HALL-AUGUST ' .5

Genuine
supporting mast will end up against the
steel angle. Pla te all steel parts or give
them two coats of porch enamel before
as..embling.

The tunc-up procedure is simple. Erect
a stub mast so that the beam is parallel to
the ground and about 10 feet high. Feed
ubout five wa tts into the antenna through a
length of 52 ohm coax, and pick up the
radiated energy with a fie ld strength meter
or receiver located. at least 120 ' away. Start
on 15 meters and adjust the director length
for maximum output; rota te the beam 180 0

and adjust the reflector for minimum output.
Lock the adjustahle element lengths in place
and check the twin-lead stubs by shorting
across them when tunc-up is finished-there
should he no change in output. Tune the
director and reflector on '''0 meters by ad
justing the shorting bars on the boom and
lock in place. Tune the extra 10 meter dircc
tor length and position for maximum output.
Attach a small tuning capacitor, 50 pF,
across the tri-band director and tune for
maximum output.

Permanently weatherproof and install the
vnrinhle capaci tor or replace it with a
fixed capaci tor (two concentric lengths of
aluminum tuhing separated by polystyrene
sleeving). If the additional gain and fro nt
to-hack ratio is small, forget the whole thing!
Note: if more than about 20 pF must be
added , recheck the director tuning on 15
und 20 meters.

Useful informat ion: all stubs are made
from 300 ohm ribbon . The director stub is
resonant between ::>2 and 23 ~llIz. approx
imately nine feet long. The reflector stub
is resonant between 19 and 20 ~IHz, approxi
mately ten feet long. Shorting bar sett ings
on the twin boom: director-cSu to ....0 inches;
reflectors-35 to 45 inches. The twim boom
uses 1 ~" to 2" diameter tubing with 31h"
to 4%" centre-to-cen tre spacing. Follow the
instructions given for the TA-3 1 dipole re·
ga rding method and type of feed and liber
a lly coa t a ll fitt ing's with the liquid p lastic
supplied.

Two beams of Ih is construct ion arc in lise
in the Kingston area, mine and 3C3EME's.
]IHIging fro m the reports and comments re
ceived over the air, the beams are performing
very well. Performance on 20 meters is as
good as any 3 element trap beam. On 15
meters it out-performs the trap type of beam
and on 10 meters it is in a class by itself.

. , . \'E3AIIU
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COMPLETE

2929 N. HASKELL
DALLA S, TEXAS 75204

214 -LA&·202J

. . . base extension.
whtp, gutler clip, e xtra
hea vy duty ball mount
and spring (your op tion ,
bumper Of deck mount).
$"S.05 VALUE FOR ONLY

You've heard them on the air

. .. Now ... Avctlcble for
the first time! II

The Texas "Bug Ketcher" has
been one of the best radiating
antennas on the air for years
. . . and yes, low power rlqs
can increase effective radi
ated power with this high "0 "
coil.

"Buq Ketchars" are custom

made of top quality materials.
engi neered 10 w it hst a n d
abuse where other a n tennas
fail . . . Send For Yours
Now . . . Be ready for a full

season of mobile funl

TEXAS

BUG-KETCHER

COIL ONLY 19.95
COMPLETE MOBILE

PACKAGE INCLUDING

"BUG-KETCHER"1lI

KILOWATT

80 THRU 10

MOBILE

ANTENNA

$39.95
• • A
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Join "THE TROUBLESHOOTERS"
who get paid top salaries for keeping today's electronic world running

Cle ve land Instltule ot Electronics
1776 E. 17th St., Cleveland , Ohio 44114

( Please Prinl )

of Electronics

We've deve loped special techn iques
that ma ke le arning e asy, ev en if
you've had trouble studying before.
Our AU T O - P ROG R AM M E DT'" lessons
build your knowledge as eas ily and
solid ly as you'd build a brick wall
one brick at a time. And our instruc
tion is person al. Your teacher not
on ly grades your work, he analyzes
it to make sure you are thinking cor
rectly. And he returns it the same day
recei ved.

Get FCC License or M oney Back
Two-way mobile work a nd man y
other types of troubleshoot ing call
for a Government FCC Li cense.
Even if your work doesn't requ ire a
license, it's a good idea to get one. It
will be accepted anywhere as proof
of good electronics training.

The licens ing exam is so tough
that two out of three non-CIE men
who take it fail. But 9 out of 10 CIE
graduates pass. That's why we can
offer this warranty. If you complete
o ne of o u r license preparation
courses. you will be able to get your
FCC License- or your money back .

Mail Coupon for 2 Free Books
Want to know more? Mai l coupon
for our 40~pagc catalog describing
CIE courses and specia l book on how
to get a Government FCC License.

ENROLL UNDER NEW G.!. BILL
All CI E courses are ava ilable un
der the new G.I. Bil l. If you served
on a ct ive d uty since J a nuary 31 .
1955, o r a re in se rvice now, chec k
box in coupon lo r G.I. Bill tote r
mation.

Pl ease send me without cost o r obligation :
I. Your 40-page book " How To Succe ed In

El ectronics" describ ing the job opport uni;
t ies in electronics today, and how your
courses can prepare me for them .

2. Your book on "How To Get A Com mercial
FC C License."

Na me --,,;;;;;,;-o;r.;;;
Address _

C ity _

State Zip _

Occupation Age•..,, _

o Check here for G.I. BlIllnformaUon
" ' tft di ltd Mtmbtr l" iUo ni l Hom t Sl ud y Council ST · t ~

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

r----·----····----------------·------------,,
••,,
•,,,,

running. Tha t calls for a new breed of
technicians-The Troubleshooters.

Because they prevent expens ive
mistakes or delays, they get top pay
and a title to match. At Xerox and
Philco, they're called Techn ical Rep
resentatives. At IBM they're Cus
tomer Eng ineers , In radio or TV,
they're the Broadcast Engineers.

What do you need to break into
the ranks of The Troubleshooters?
You might think you need a co llege
degree, but you don' t. Wh at you need
is know-howe-the kind a good TV
service techn ician has-only lots more.

What You Need to Know
As one of The Troubleshooters, you'Il
have to be ready to tackle a wide va
riety of electronic problems. You may
not be able to dismantle what you' re
work ing on-you must be able to take
it apart " in your head." You'll have
to know enough elect ro nics to under
stand the engineering specs, read the
wiring diagrams, and calculate how
the circuits should test at any point.

Learning all this can be much slm
pier th an you th ink. In fact , you can
master it without sett ing foot in a
classroom or giving up your job!

For over 30 years, the Cleveland
Institute of Electronics has spec ial
ized in teach ing electronics at home.

~

C I E Cleveland Institute

1 / / 0 1:.. 1 1t h St. , Dept. ~T· 13.
•

Suddenly the whole world is going electronic! And behind the microwave
towers, push-button phones, computers, mobile radio, television equip
ment, guided missiles, etc., stand THE TROUBLESHOOTERS-the men ur
genlly needed to inspect, install , and service these modern miracles. They
enjoy their work, and get well paid tor it Here's how you can join their
privileged ranks-without having to quit your job or go 10 college to ge t
Ihe necessa ry training.

J U ST TH I N K how much in demand
you would be if you cou ld preven t

a TV station from going off the air
by repairing a transmitter. .. keep a
whole assembly line moving by fi xing
au tomated production controls ... pre
vent a bank, an airline, or your gov
ernment from mak ing serious mis
takes by servicing a computer.

Today, whole industries depend on
electronics. When breakdowns or
emergencies occur, someone has got
to move in, take over, keep thin gs

JULY 1967 41



Theodore J. Cohen W9VZl/3
261 Congressional lane-Apt. 407
Rockville , Maryland 20852

P tct u res eourteey of:
Capt. Thomas Polloc KH6BXS/4, N0RUH

An Economical Slow-Scan
Television Monitor

BRIGHTNESS

t.==~SYNC

VERTICAL
CENTE RING FOCUS

CONTRAST

POWER
INOICATOR

LAMP

ASTIGMATISM

HORIZONTAL
CENTERING

INPUT

Fig. I. Front view of the slow-scan TV monitor.
This drawing shows the location of the various
controls.

this unit. However, the cost of components,
as well as the trouble in locating them,
has nndonbtedly dissuaded many-it is for
this group that this article is written. Using
readily available surplus components, and
following the hints given here, it is possible
to construct a reduced-cost subcarrier FM
monitor. And though somewhat heavy, and
by no means a winner in the «looks" depart
ment, the uni t, which closely follows \VA2
new's circuit design, is capable of produc
ing high-quality slow-scan TV pictures.

The monitor described here uses compo
nents from a PPI Range Indicator for the T-9
Tracker Radar Set An/GPG-I. This indi
cator, available from Fair Radio Sales, pro
vides a wealth of components :

Punched steel chassis and front panel
5ADP7 CRT, socket, shield and mount
ing hardware.

FUSE"A- - - ,""'_~_~_-.J

* " A Compact Slow-Scan TV Monitor," 'VA2BC\V,
QST, Mar ch , 1964 .

Front view of W9VZl's slow-scan television monitor.
For location of the controls shown in this photo,
refe r to Fig_ I.

The recent upsurge in slow-scan television
activity presents the amateur with increased
opportunities for experimentation in this
mode. In addition to the Navy MARS SSTV
nets (6970 kHz; 1700 EST Sunday, and 2200
EST Tuesday) and the Slow-scan Information
Net (14265 or 21425 kHz, 1400 EST Satur
day), twelve US amateurs are now authorized
to exchange SSTV pictures with KC4USV,
McMurdo Sound, Antarctica, on the 7, 14
and 21 MHz phone bands.

Perhaps the best way to enter the SSTV
field is to construct a monitor. An excellent
construction article for a monitor has appear
ed in QST# and several amateurs have built
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ALUM I ~ UM 011
STAINL ESS STEE L

PLATE

Fig. 2. C hassis
la y out o f th e
slew-seen t elevi
sion monitor built
from a surplus
PPI Range Indi
ca.to r. Existi ng
chassis holes were
used wh ere pos~

slble.
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'"TRANSFORMER

k~"TRANSFORMER

CRT and filament transformers.
High-voltage rectifier sockets and plate
clamps.
Oil-filled capacitors for the CIlT supply.
Fiber mounting boards.
7- and 9-pin miniature tube sockets.
6J6 Tubes.
Pots, including those used for th e focus
and brightness controls, together with
their fiber enclosures for HV insulation.
Miscellaneous resistors.
High voltage wire.
High voltage standoffs .
Miscellaneous machine screws, nuts,
washers.
Fibre boards for huttom protection.
The chassis measures 13 x 11 x 24 inches

and provides just enough room for construct
ion of the monitor. When ordering the PPI

unit, it might be a good idea to include a
note, cautioning Fair to check that the CRT
in your indicator is the 5ADP7-about 1 in
10 of these units contains the 5SP7 CRT,
which is of no use here.

No attempt is made to use any of the
circuitry in the PPl ; the entire unit is
stripped prior to construction of the monitor.
Starting on top of the chassis, carefully re
move the 5ADP7 CRT and its shield. Also
revove all front-panel components (save the
danger plate and the small bracket which
mounts behind the left side of the front
panel ) ; the 3JPI, its socket, associated gears
and front-mounting hardware; all tubes; the
front-most .25 «F, 3000 volt capacitor; and
The PPI R a nge Indicator for t he T ·9 Tracker Radar
Set A X GPG-l is a vail able for $2 4.95 plu s postage
f rom F ail' Radio Sales Co., P.O. B ox 1 10 5, Lima,
Ohio 4 5 802 .

43LXWW; QQ i\f

Right side of the slow
scan TV monitor. The
limiters, sync circuitry,
horizontal trigger and
vertica l trigger are 10.
ca ted toward th e front
of the chassis. The hori
zontal and vertica l am
plifiers and video empll
fi er are at the rear of
th e chassis just in front
of the 5U4G rectifier.
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Fig. 3. This input circuit used by W9VZL eliminates
the necessity for a transformer. \ and performs well
with signals from a vid icon camera, a tepe record er
or communicat io ns receiver.

the dual 6.3 Vac, 1.2 amp filament trans
former (No. 7629809 ) . Remove the two
hinged subchassis which mount on either
side of the ind icator. Strip the subchassis
which mounts over the high voltage recti
fiers, and remount it. With the addition of
the perfora ted board on the top of this sub 
chassis, some protection from the CRT sup
ply is afforded; add itionally, this subchassis
will serve as a mount for the vertical and
horizontal size controls. Leave the socket for
the 5ADP7 intact with sufficiently long leads
for subsequent wi ring.

Under the chassis, carefullv remove all•
mounting boards , components, and hardware.
Cut the high voltage wires as long as possf
hie so that they may be used again. On ce
the fiber mounting hoa rds are stripped of
components (h e careful not to b reak the
soldering pins off), these boards can he re
mounted . All tube sockets, wi th the exception
of the cnT HV rectifier sockets, should
also be rem oved.

With the chass is stripped down , it can
now be painted. The front and side panels
on the author's unit, for example, were

,.
2 V4 A

680,.;

-l.
e

"150 ";
r

r

Video reception on the slew-seen monitor. This
frame is of a. test slide and was taken from a
tape recording .

painted with Krylon flat bl ack spray enamel.
Make certain a ll parts to be painted are clean
and dry. Some of the areas to be painted
may require sandpapering to remove taped
labels.

\Vith the excep tion of circuit detail s des
cribed below, the circuit for the monitor
is the same as that designed and described
by \VA2BC\V. Though no unique mounting
scheme exists, that shown in Fig. 1 and 2
is recommended. Following the layout shown
assures maximum utilization of holes which
already exist in the chassis-and with a J~

inch steel chassis, this is important . Some
drilling, p unching and reaming is necessary,
however, so be p repared for a blister or
two, as well as a dulled hole punch .

Prior to considering some circuit modificat
ions in detail , a cross reference of major
components is presented (T able 1 ) . This list
is included not so much in the interest of
saving money, but to give the amateur a
quick referen ce to parts he or his supplier
might have. The list is not complete, and
some may wish to further consult the cross
reference sections of their supplier's ca ta logs.

Now for those circuit modifications. As
the discu ssion p roceeds, it would do well
to have a copy of \VA2BC\V's ar ticle for
referen ce.

220 K

Fig . 4. Trigg er input circuitry used
his slew-seen television monitor.

44

by W9VZL in

Limiter and sync section
Since, in almost a ll cases, at least 0.1 volt

of signa l is avail able, and if one is careful
to stay away from circu it s ca rrying de. the
input transformer, TI, can he eliminated . In
its place, the circuit shown in Fig. 3 is
sugges ted . No te that the input is now sing le
ended ; this, however, presents no problems,
whether the signal is derived from a SS
vidicon camera , a tape recorder, or a com-
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Fig. S. Power supp ly for
the PP I Range lndlce 
tor slow-scan television
monitor. This design is
based on the use of
parts from th e surplus
unit.

muuicaticns receiver.
It is also to be noted that only Ll should

have its slug full y inserted (approximately
200 m illihenrys), L2 should he set at about
84 millihenrys.

Vertical and horizontal deflection circuits
One of the problems encountered ill opera

ting the monitor is that of obtaining positive

tracking of the trigger circuit; that is, in
ob taining a range of settings for Rl (sync)
over which the horizontal and vertical trigger
ranges overlap. T his problem could have
been circumvented by using precision com
ponents, but even \VA2BC\V chose not to
do this. Instead, the values of resistors 1\4
(horizontal trigger input) and R9 (vertical
trigger input ) were varied until proper track-

Part and WA2BCW's No. Part
Used

Other

T5 CRT " d B+

Knight 5402 139

Stancor W F-22
Thordarson 25A 18

Kn ight 5401460
Thordarson 20A93

Knight 5402023
Triad S-SIX

Thordarson 24R75
PPI CRT X/m,

"d
Stancor P-61 43

Knight 5402325
Thordal"5on 21 F72

Miller 6330

Thordarson 2OC52

Stancor C-IDOI

None

PPI Xfmr

Stancor A3856

Stancor A63C

PPI CRT Xfmr
.,d

Stancor PC-8412

Thordarson 20AI9

Stancot W C-14

Thord arso n 20C52

Standor C-IOOI

UTe A·12

Therdersen 24S60

Triad R-4IC

Stancor P-30b4

45·215 mh

10 hy

10.5 hy, 110 m.

600 ohm line-to-grid

1I . L2

L3
L4

TI

T2 Audio PP plate to PP Grid ;
3:1 Sec. to Pri.

n , T4 Unive rsa l aud io out put

T6 6.3 VAC, 6 Amp. fil ament

Note : Knight numbers are from Allied 's In dustrial Catalog No. 670. Units shown in the "Other" column
are cross-referenced equivalents; thou gh the author has no .nowledge of them ever having been used
in the monitor's circuit, all should be satisfactory.

Table I. Major Compon ent Cross Reference
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put ) were varied until proper tracking
was obtained. Alternatively, as was done
in the author's unit, pots (250 K) can be
placed between pin 5 of the horizontal trigger
(V4) and ground, and between pin 5 of the
vertical trigger (V9) and ground , and varied
until proper tracking is obtained. Then, the
values of the pots should be measured and
replaced with fixed ~f-watt resistors. If avail
able, a resistor decade box ma y be used in
this step. The author's circuit is shown in
Fig. 4.

The 50 meg, 2 watt res istors in the plate
circuits of the discharge tubes can be made
by wiring five 10 meg, }f watt resistors in

•series.

Video and cathode-ray tube circuits

The less expensive and more readily avail
able 2C60 H diode (Sarkes-Tarzian) can be
subst ituted for the 1N1224 diode. Actually,
any diode with minimum ratings of 100 piv
and 50 rnA average forward current should
be satisfactory (Le. 1N38, 1N39B, etc.).

Referring to the focus and brightness con
trols, these pots, both 1 meg, are obtained
from the PPl , as are their fib er enclosures
and shaft extensions. Place a 1 meg, 2 watt
resistor across the terminals of the brightness
control to bring the series resistance of this
circuit element down to the required 500
K ohms.

Power supply circuits

Of all the circuits , the power supplies as
described b y WA2BCW underwent the
greatest alteration. The circuit employing
the PPI transformers is shown in Fig. 5
The CRT voltages shown are approximate;
slight adjustments of series resistors may
be necessary to ob tain sufficient brightness.
As for the B+ voltages, the 10% reduction
in the author's unit had no adverse affect
on operation. All .25 ~F, 3000 volt capaci
tors are those which came with the PPI.
Large resistors, such as R23 (50 meg) and

the 1 meg, 10 watt dropping resistor were
made up of combinations of other values
(e.g., use two 20 meg, 2 watt and one 10
meg. 1 watt res istors in series for 1\23). The
fuse value was changed to Uf amp after
the circuit was found to d raw about 1 amp
under load.

The B+ transformer is mounted to the
left rear of the chass is, using but three of
its mounting holes. The fourth hole is not
used so as to facilitate mounting the 2 «F ,
2 kV capacitor under the chassis, beneath
the transformer.

Following WA2BCW's construction sug
gestions and those presented in this article
should allow you to construct an economical
slow-scan monitor capable of producing ex
cellent pictures. However, as with any piece
of new gear, some initial adjustments are
required. To aid in these adjustments, it is
strongly suggested that the builder have
access to a tape recording of SSTV signals.
Tape recordings can be made using on-the-air
transmissions simply by recording directly
from the headphone jack of a communica
tions receiver. Most any audio-type tape
recorder can be used for this purpose, though
to date, only capstan-drive recorders have
been used (it would be interesting to see if
battery-driven types with zener regulated
power supplies will prove satisfactory). Re
cording speeds of 33/4 and 7 '12 ips a re
preferred. As most SSTV signals are tran s
mitted on ssb, care must be taken in adjust
ing the carrier-insertion freq uency . For the
initial recording, the ssb signal should be
tuned to produce the most natural sounding
voice reception. In making subsequent re
cordings, visual and aural monitoring at the
same time the recording is made will enable
you to make Fine-tuning adjustments on the. ,
recerver. \ 1

Finally, the author would be most inter
ested in correspond ing with others who are
interested in SSTV and have built, or are
building, equipment for this mode.

. . . W9VZLl3

Mfd.
under Telrex

Pat. No.
2,576,929 PL67

TELREX COMMUNICATION
ENGINEERING LABORATORIES
ASBURY PARK, N.J. 07712

1.5·2.5 P.E.P. Mono and Duo-Band 1.V's from $23.95
NEW! All band. I.V. Conical-SO thru 10 $49.95
Kits contain " Balun". copperweld wire. insul ators and
inst al lat io n and adjustment instruction s.

~ "BALUN" FED INVERTED "V" ANTENNA KITS
SIMPLE-TO·INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS,
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I I

LINEAR
AMPLIFIER

Complete with
Eima c 3· IOOOZ

,579500

J

RF section only,
with tube $495

Powe r Supply,
se pa rate S300

.------- - ----- ----

Full power input of 2 KW PEP 558-1000 DC Watts
CW.AM-RTIY. More than 20 im portant advanced
features. New HD tan~ gives mor e output, esp eciall y
on 10 meters. More TVI suppression. Most a ny exciter
ca n drive to fu ll output. 220/1 15 VAC operation.

~e9t/e 8oX"
TELETYPE CONVERTER I

WITH THE AMAZING

CHECK THESE FEATURES:* ALL TRANSISTORIZED , SELF POWERED .* 13 SEMICONDUCTOR CIRCUIT.* MILITARY GRADE EPOXY CiRCUIT BOARD.* RUGGED CONSTRUCTION .* REVOLUTIONARY TUN ING I NDIC ATOR, A S
ACCURATE AS A SCOPE.* SINGLE CHANNEL AND NA RROW SHIFT
COPY.* ANTI-FADE AND DECISION CIRCUITRY.* SELECTIVE FILTERS TO MIN IMIZE GARBLE
DUE TO INTERfERENCE.* TWO CASCADE LI MITERS EMPLOYING 01·
ODES AND TRANSISTORS.

RT.WIRED AND TESTED $99.50
I will ship in the 48 states freight
free! Write to me for top trade
in allowance!

Bill Hullquist K6LOS

MISSION HAM
ELECTRONICS

3316 Ma in Street
Riverside 3, Cal ifornIa 92501

Phone 833·0523 (area code 114) L _
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Les Maurer W60SA
209 Nob H ill Way
l os Gatos, California 95030

FEr Preamplifiers for 144
and 432 MHz

Using the 2N4416 and T1S·34 FET's.

Fig . I. Installation of the 2N44 16 or T15.34 FET
in a two-meter nuvistor converter. The 330 ohm
so urce resistor shown here is a typical value only
the correct value is determined experimentally for
the proper a mount of dretn-tc-seuree current and
bed noise figure as explai ned in the text.

144 MHz preamplifi e r

Hecently two 2N4416's were obtained and
plugged into an existing International Crysta l
144 '\ IHz preamplifier ill place of the
original nuvistur. Three simple wu-mg
changes were actually needed and aile more
was added as a slight improvement.

Fig. 1 shows the International Crysta l
circuit with the added jumper wires. T he
Ncohaunel FET can be plugged right into
the nuvistor socket if care is taken to get
the right leads on the transistor into the
right slots in the socket. The drain goes to
the nuvistcr p late connection (p in 2), the
gate goes to the nuvistor grid connection
(pin 4), and (here is the tricky one) the
source goes to the nuvistor filament con
nection (p in 12). The shield goes to any
gronnd con nection on the nuvistor socket.

The reason for connecting the source to
the filament lead was to take advantage of
the 470 p'F by-pass capacitor already jn

stalled at the nuvistor socket. Now all that
remains is to ground the source (old fila
ment lead) through a suitable bias resistor.
Note the use of the word "suitable". The
21'1441 6 data sheet says to adjust the bias
to obtain a source current of 5 rnA-of
the 2N4416 transistors that I tried, one re
quired 330 ohms bias and the other required
1000 ohms bias with the same 12 volt drain
supply.

The manufacturer actually shows a van
able voltage in series with the gate in thei r

a ll ways and means of pulling the tubes
out of existing eq uipment and replacing
them with these new and more efficien t
devices. The main difficulty was that the
conventional bipolar transistor is a low im
pedance device and does not readily fit into
circuits with inductances wound to uccom
modate high impedance circuits such as the
grid of a pentode. The advent of the FET
has cha nged all this.

+ 12 - 18

*2"""'16 OR TI 5-3-4 IN
0RIGl1iAL 6CW4 SQCl(ET

o
2""'416 TI$3-4

IlOTTCifIl VIE W

u

~
SVIEUI

llREM CONNECTIONS AND ADO
....-E~ AS SHOWN*.AIXlE D OR REPl.JoC£D C()t,IP()N[NTS

i * "zcc ~

eoo 1 t;~

·n·u

..~ • • .,,,
10: 1;" ~: 1•

In recent months, numerous articles have
described \'HF rf amplifiers using encap
sulated FET 's. Uufort unatelv, they are us-

• •
ual lv unavailable at the local electronics
store. This article is about an FET that's
not q uite so cheap, but which is available
off the shelf at any Union Carbide transis
tor distributor. The only drawback, if there
is one, is the cost of the 2i\4416. They were
$7.10 apiece in February, but since have
come down to about $5.00 each in small
quantities.

T he manufacturing da ta sheet for the
2:--1441 6 says that it has a gain of 18 dB
with a noise figure of 2 dB (maximum) at
100 ~lllz, tapering off to a gain of 10 dB
and a NF of 4 dB (maximum) at 400 Mflz.
There is a lso a set of curves that indicates
that the average 2N4416 is about 1 dB
better than the specificat ion.

Almost as soon as the development of the
transistor became known to the general pub
lic a round 1950, amateurs started working
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432 MHz prea mplifier

Since I had such good luck with the 144
"'1H z preamp, I decided to try a similar
app roach on 432. The result is both state
of the art in performance and about the
ultimate in simplicity at one and the same
time. Because I could n't believe what I
thought I was hearing, I took the thing all
the way up to Sonoma and we p lugged it
in ahead of Frank Jones', \V6A] F, latest
432 "'1Hz transistor converter. The result
was a .9 to 1.2 dB improvement, depending

This might be improved b y moving the
neutralizin g coil to the other side of the
blocking capacitor.

I a lso tried a co up le of T IS-34 FET's in
my converted nuvistor preamplifier and
fo und that th e ga in was about the same
but the noise was about one dB higher.

An y N-channel VH F FET will work in
the circ uit shown in Fig . 1 with only slight
differen ces in gain and noise fig ure. If you
use a different make of transistor, do a litt le
checking before you make your purchase
and compare manufacturer's d ata shee ts.

Fig . 3. Layout of th e two-meter FET preamplifier.

Fig. 4. 43 2 MHz pream plifier using th e 2N44 16
FEr. This amp lifie r provides a noise figu re of ap
proximately 2.5 dB at 432 MHz with 12 dB ga in.

•,

~'"'
,
•

2 N4 4 16 ~ 0 0
'~

, ,

,
~
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m

Fig . 2. 2N4416 400 MHz rf amplifier ci rcu it re c
ommended by Union Carbid e .

experimental 400 ~ l Hz circui t (F ig . 2 ).
Once the bias is se t fo r the correct source
current (5 rnA), there appears to be no
significan t difference in the performance
of the transistors that [ have tested to da te .

Referring again to F ig . 1, you will note
tha t the fo llowing changes we re m ade to
the origina l circuit: short out the grid by
pass cap acitor, short out th e 10 kil ohm plate
(d ra in ) d ropping resistor and ad d a source
bias resistor (correct va lue determ ined by
trial ) between the old filament input ter
m inal and ground. Clip one end of the 47
kilohm grid bias resistor loose since this
will now a ppea r direct ly across the old grid
input coil L2 and serves no useful purpose
except to lower the Q of Ll. Finally, con
nect a source of B plus (12 to 20 volts) to
the sho rted-out 10 kilohm res istor wi th the
negative to ground .

If you don't own an In te rnationa l Crysta l
preamplifier, you can build up th e same
circuit from scratch leaving out unnecessary
parts and using a standard transistor socket .
I suggest that a shield be placed across the
middle of the translstorvnuvistor socket to
sep ara te the input from the outp ut to p re
vent instability.

It is interesting to note that the only
remaining difference between the Union
Carbide test circuit (F ig. 2) and the modi
fied nuvistor preamplifier (F ig, 1) is the
relative position of the neutralizing coil L:3
and the 200 pF blocking capacitor.

For some reason, a ll the published circuits
of FET VHF preamplifiers that I have seen
show the coil on the gate side of the capaci
tor. The nuvistor style preamplifer shows
the coil on the plate (or drain) side of
the capacitor as in F ig, 1. I left the neutraliz
ing coil on th e drain side of the capacitor
to facilitate conversion. Neutralization was
relatively easy b ut there is some interaction
between L2 and L3. Every time you adjust
one it is necessary to touch up the other.
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Fig. 5. Layout of the 2N4416 432 MHz preampli
fier built by W60SA. The neutralizing inductor L3
should be shown on the gate side of the shield.

on which test set-up we used. To quote the
maestro himself, "that's pretty good ." Prac
tically speaking, the noise figure can't be
much worse than 2.5 db.

This ci rcuit was taken directly from the
test circuit shown on Union Carb ide's data
shee ts. The only unusual th ing about the
circuit is the method of impedance match
ing used in both the input and output cir
cuits. This consists of a pair of 2 pF capaci
tors, and you can't get much simpler than
that. What's more-it works.

Because I had to have a place to start,
I used the inductor dimensions from Frank
Jones' transistor converter in the June ]966
issue of 73 . As it tUI"llCU out, I had to lop
V4 inch off each one. Following the Union
Carb ide directions, I ad justed the drain
source current for 5 rnA. This required a
330 ohm source resistor for one 2i'\4416 and
l k for the other one of the two I had on
hand . The noise figure of the device re
quiring only 330 ohms bias is slightly better
than the second. ] don't know whether this
is a universal rule, but I would be interested
to hear if others experience the same effect.

Neutralizing was surprisingly easy. I
started with a three turn coil and had to
add another half-turn. I can now make the
preamp oscillate by de-tuning the neutraliz
ing coil, L3, to either side with the slug.

The gain of the preamp is 12 dB, plus
or minus one. This is probably not enough
if you are planning to run it directly into
a diode mixer, but when added to the front
end of an existing converter, either tube or
t ransistor, the results are sensational. My
own line up consists of a 2N4416, followed
by two 6CW4's, into a 2900 hot-carrier
diode mixer. Not only is the 2N4416 preamp

50

highly stable and non regenerative, it had
a most beneficial effect 0 11 that fir st 6C\V4.

For those who have not worked with FET's
before, here are a couple of hints. The
d rain to source junction is a lmost a dead
short with zero bias between source and
gate. You ca n confirm this with an ohm
meter not on the XI scale, please ) . This
is why they are normally operated with
reverse bias for cla ss A operation. The re
quired bias is most eas ily obtained by put
ting a resistance in series with the source.
This is the same idea as cathode bias in
vacuum tube circuits. The amount of bias
can he adjusted for best noise figure. How
ever, the rule of thumb is to set it up for
half the rated IlIss (saturated drain-source
current). In the case of the 2N4416, this
works out to be about 5 mA Im~ .

\Vhen using an FET as a mixer, the I DS

should be verv low with no local oscillator
•

injection- less than I m.A. The best place
for injection is the source, but this does
require more local oscillator power. You will,
in fact, p robably need an extra transistor
in your L. O. chain to get the necessary
power compared to what you can get away
with if you put the injection on the gate.
However, bipolar transistors are pretty in
expensive these days.

Getting back to our 432 MHz preamp,
the construction is simple even if you are
a mechanical "d rop-out" like me. I used a
socket for the FET because I wanted to he
able to plug in different ones. Apparently
there is no need for those "zero-length"
leads that we used to read about in connec
tion with bipolar transistors on 432 MHz.
The output tuning is quite sharp, the input
is broad. This is why I used the high qual
ity piston capacitor on the output and the
ord inary trimmer on the input. You can
use pistons in both places if you desire,
I used the 70 pF feedthrough bypass capaci
tor because it was the first one I could
find around the shack. Any value up to 500
pF should work equally well.

If you are running any kind of power on
432 MHz, like a 4X150_ Frank Jones recom
mends using two INIOO diodes back to back
from the input connection to ground . It is
pretty cheap insurance.

The ground end of the gate inductor, Ll ,
is soldered directly to the copper circuit
hoard base of the preamp. The ground end
of the drain inductor is soldered to the
top of the 70 pF feedthrough capacitor.
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EACH
Allow SOc for
pac king and

shipping.
California resi
dents include
4% sales lax.

SWB-4

MAY BE LEFT
IN LINE, UP

TO 2000 WATTS.

GOOD THR
2 METERS

THE BEST
VALUE WE

HAVE
EVER

OFFERED'

1000 SOUtH BASCOM SAN JOSE, CALIFORNIA,
lIJIorth,rn C.lifomi.'. Most Complete Him Store"

SiNCE 1933

QUEMENT
ELECTRONICS

#1 8.5 5.8 4.9 4.0 3.8 2.2

I fl~ #2 11.0 8.0 6.4 5.5 4.2 2.4
in # 3 5.9 4.4 3.7 3.4 2.3 1.2

mA # 4 16.0 11.5 8.1 6.5 4.9 3.1

I tried running one T IS-34 at zero bias
and found that the Inss started out at about
8.5 rnA when first turned on and drifted
down to 6.5 rnA after about 15 minutes.
(Note that FET's draw less current as they
heat up-sort of reverse thermal runaway.)
In any event, I don't recommend the zero
bias mode of operation. I tried grounding
the source as recommended by K6HMO·
and pinned the needle on my meter. My
advice is to experiment until you get the
best results, but start out with at least 500
ohms for the TIS-34 and Ik for the 2N4416.

. .. W60SA

JU LY t 967

Any value of drain voltage from 12 to 18
volts ca n bc used-I use a 12 V battery
eliminator. ] suspect that if you go much
under 12 V you will sta rt to degrade the
performance. Everything else pretty much
speaks for itself.
Postscript

During my experiments with these FET
preamplifiers, one curious fact came to light
that is worth passing on . ] got to wonder
ing what the proper bias for the TIS-3~ should
be, so I dug up all the past articles I could
find using TIS-3~ 's as rf amplifiers. I dis
covered to my amazement that out of Five
previous articles in 73 Magazine, the de
signers had used values of source bias for
their rf amplifiers ranging from zero to 2'>k.
Finally, I consulted some technical publica
tion s and learned that the rule of thumb
for class A amplifiers is to usc InsJ 2 (d rain
source-current-saturated d ivided by 2 ) , and
whatever amount of bias it takes to arrive
at that condition. I next cond ucted a little
experiment with the four TIS-3~'s that I
had on hand to see what the varia tions
between individnal FET's might be. The
results of that survey are rather amazing
too (see Table I ). The funny thing is that
all four samples work equa lly well when
placed in the circuit and adjusted for thc
proper current. The above rule of thumb
does not apply to mixer applications, inci
dentally. In that case, the Ins should be much
lower, about .35 rnA.

Source Resista nce
TIS.]4 a 100 200 ]00 500 1000

Or "A Lew-coat FET two meier converter" . K 6II MO,
13 Jfagazin . , October 1966.



G . B. Estep W7AKS/6
Integrated Circuit Engineer
Fairchild Semiconductor
Mountain View , Californi a 94040-
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A 30 MHz IF Strip
Using Integrated Circuits

85 dB •gam at 30 MHz with a 7.5 dB •norse figure .

Fig. I. Schematic d iagram of the Fairchild .....A703E
inte grated circuit, including bios currents.

necessa ry because of the vcry low internal
feedback of the circuit. Such an amplifier
could be used with existing microwave COI1

verters or radar eq uipment .
Fig. 1 shows the schematic of the emitter-
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Price reduct ions brought about by in
creased p roduction and improved manufac
t uri ng techniques have brought the use of
integrated circuits within the fin ancial grasp
of every serious amateur. Most of the avail
able units have been for digita l circuits, h ut
a new group of linea r devices has been
rapidly expanding. These circui ts include al
most all the more versatile circuits-audio
a mplifiers , video amplifiers , and most re
cent ly, rf a mpli fiers. Since th ese devices are
often as low in p rice as d iscrete tran sistors,
and performance is substantially better, it is
advantageous to consider using them in home
projects.

To sec how easily the devices may be used
and to provide a useful circuit app lication, a
30 ~IHz if st rip was huilt using the Fair
child rf if amplifier, the .....A03E. This de
vice is a six-lead, epoxy, monolithic (single 
chip ) integrated circu it that has five tran
sistors and two resistors connected in an emit
ter-coupled configura tion. The amplifier can
be used with transformers as interstage
coupling cleme nts; has all the biasing inte r
uully; and does not sa turate for large over
load s. Neutralization of the stages is not
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From Fig. 1 it can he seen that the
current in the output transistor Q-4 . will be
approximately eq ual to one-fourth of the
supply cu rrent. Since the emit ter current of
Q" is invariable and equal to one-half the
supp ly current. any change in collector cur
rent of Q -4 will be reflected in the collector
current of Q:~. In other words, the output
current will he switched from zero to one
half the supply current. The outp ut current,

Fig. 4. Schematic diagram of the 30 MHz iF amplifier. The interstage transformers are bifilar wound on cores
similar to the 1·37. 10 cores available from Ami-Iron Asso ciates.·

coupled amplifier and its associated bias net- Is, is shown as a function of input voltage,
work. The biasing of the amplifier may be Y, in Fig. 2.
un derstood by assuming tha t a ll pa rts within Quant itatively, the collector cur rent of
the circuit a re well matched and the tran- the b iasinp; t ransistor. Q ::!. is substantia lly in
sister current gains are high enough that the dependent of the transistor characteristics
hase currents can be neglected. It is a lso and is simply a fun ction of the supp ly voltage
assumed that the transformer windings, par- and a single resistor.
ticu larl y in the input circuit, have negligible All of the transistors arc assumed to he
de resistance. identical, hence the collector cu rrent of the

current source, Qr., is equal to that of Q::!
because their bases arc fed from a common
voltage point' . The collector current of Q:;
splits evenly between Q3 and Q -4 with zero
input signal. When the amplifier is driven,
this current is alternately switched between
Q:i and Q-4- To prevent saturat ion of Q-4 when
the amplifier is driven with a large signal,
the load resistance must he low enough that
" Arni-Tj-on As~odll t f'8 , 120 :1 3 Ot- ego Sln·",I , Xot-th
Hullywo..d II ! l;U' .

Below pane l view of the
i n t e g rated circuit 30
MHz iI amplifi er. Note
the extensive shielding
between stages and po·
sition of t he toroidal
interstage tra nsform e rs.
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"THE HAM'S HEAVEN"

CRABTREE'S ELECTRONICS
PRESENTS

GALAXY VMARK 2
5 BAND TRANSCEIVER

NEW
400 Watts Power

6 WAYS BEDER-
STILL ONLY $420

ALL THIS
ONLY

$549
COIYIPLETE

(DELUXE MOBILE) Reg. Price

Galaxy V Mark 2 .. . $420.00

DC35 12V DC Supply 99.95

CAL35 Calibrator 19.95

MMB Mobil Mount ..... 7.95

DELUXE Ball Mount and Spring
with 25 ' RG58 and connector... ... 16.20

• MONEY SAVING PACKAGE

Please ship me the following:

o Mobile Package - $549
o Galaxy V Mark 2 - $420
o Free 1967 Catalog with credit form
o Check or Money Order attached

NAM<.E CALI _

WRITE or CALL For Quotes or
Trade-in Allowances

ADDRESS, _

CITY STATEE _

ZIP' _

Crabtree's Electronics
Phone 214-748-5361

WE WANT YOUR BUSINESS
And we are prepared to offer King
Size trade- in allowances on your
present gear. Also, we wi ll give you
a quote on any package combina
t ion you are looking for. The pack
age price in this ad applies to both
cash and charge orders.

WEBSTER WMWD Mast and Top Section
plus KW Coils 75 thru 10 . ..... . 49.45

TURNER 350C Mike and Connect .... 8.25

Mobil Log Book ..... ,50

-----------------------1 REG. TOTAL $622.25

CRABTREE'S ELECTRONICS I
2608 Ross Ave.. Dallas . Texas 75201 I
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Frequency response of the 30 MHz if strip. The
- 3 dB points in the response curve result in a
bandwidth of 800 ~Hz. With a positive 12 volt
supply, this amplifier provides 85 d B gain at 30
MHz with a noise figure of 7.5 dB.

a "differential pair" and is somewhat analo
gous to a seesaw-if one end of the seesaw
is moved, thc other end moves a correspond
ing distance but in the opposite direction.
The biasing transistor, Q5. acts like the ful
crum of the seesaw. ( see Fig. 3 ) .

A complete analysis of the pA703 is avail
ab le as an applica tion note entitled «Design
ing with the ,u.A703 Monolithic RF IF Ampli
fier" fr om the applications group, Fairchild
Semiconductor, Mountain View, California
94040.

Fig, 4 shows the schematic d iagram of a
30 Ml lz if strip using the MA703E. This
amplifier has a gain of app roximately 85 dB,
a no ise figure of 7.5 dB and a bandwidth of
800 kHz. The input signa l required for a
6 dB signal to noise ratio is 2:4 p.V. Inter
stage transformers a re bifilar wound on
Mlcro-metnls T44-10 cores, and have Q's of
the order of 125. Placement of parts should
follow the photo or be" very close in
order to realize the full gain of the amplifier
without running into oscillation . In genera l,
use care, and be careful, the results will be
worth the effort.

The author wishes to acknowledge the
effort of Dave Capella, whose patience and
ability were req uired to build and test the
amp lifier. . ,
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Fig. 2. AGe characteristics of the 30 MHz if
amp lifier.

current limiting occurs before the outp ut
voltage d rops to 2VHF~ ' For a t ransformer
coup led outp ut, the load resistance (Hd must
be less than or equa l to 2R:..:.

T his type of amplifier is referred to as

1. " SOlll(l Cirruit nl'~ i ~ 1l 'l'E'd lll iq ll ('s for Linear I nt e
).:rlltrd Circuit x", Fuirdlil,j 'l'r-r-h nir-al P a p e r # 3 3 .

Fig. 3. Simple see-saw ana logy of the differential
p illr with signal a pplied.

THIRD ANNUAL LONG ISLAND HAMFEST
Sponsored by the Fed eration of l ong Island Rad io Clu bs. A day out fo r the entire fami ly. Swim
ming, sunbathing. pla ygrounds. boardwalk. berbeque grills. tebles for picnicking, gemes, prizes.
Contests , auction, swap shop , mobile actIvity _ Talb by prominent radIo amateun

Sunday. July IMh. 9:00 A.M.
W rit. F.L.I .R.C., Box 304, Long Beach, N.Y. 11562, for further information.

Hempstead Town Park, Lookout Point. Long Island
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Sa m Kelly W6J TT
12811 Owe n Street
Ga rden Grove, Ca lif.

An Un-Guyed Vertical Antenna

The base of th e un-gu yed vertical a nte nna.
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Living in a flat wi ndy location h as m an y
d rawbacks- not the least of which is periodi
cally removing the tumble weeds from an
tenna guy wires. I decided to experiment
with a vertical an tenna based on a ship
board installation I had seen. The antenna
is made from three 10ft. sections of l~

inch plated steel TV m asts. A tuning b ox
at the b ottom houses the loading coil. Total
cos t of the installation was about $13.00.

The box at th e hase of the ante nna was
made from a BC-.37,~ E tun:ng unit. Ncw
sides aIHI panel were cut from (U160 inch
aluminum. A two inch hole was cut in the
top for the ~ I P-22 mast base. T hese mast
b ases are availab le surplus for from two
to th ree dollars. A standard 3 inch cast iron
pip e Iiuugc was mounted to the hottom with
J~ inch stove bolts.

After ussemblfng the b ox the inside seams
were sealed with masking tape. A three
foot section of galvanized iron pip e was
threaded into the fla nge and imb edded in
concrete. Use a level to insure th at the
sides of th e box arc vertical. After the con
crete h as set it is very difficult to correct

any til ting!

An adapter for mounting the TV masts
to the ~lP-22 base is made from a ~lS-2J

mast section by cutting off the male end
two inches above the ferrule. Drive a wood
ell plug into the small d iameter end of the

13 MAGAZIN E
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'wEDGE BlOCKS
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T \ ' mast and d rill a hole through the cen
ter of the plug to accep t the tubing. Drill
a J~ inch \H>ep hole just above the wood
p lug.

A I ~ inch hole is bored th rough the
eave of the roof. Assemble the low section
of the antenna as shown in Fig. I so you
call mark it where it goes through the roof.

Remove it, and build up the insulated hush
ing using thermofit tubing shru nk on w ith
a small propane torch.

Build up the b ushi ng until it is at least
II inch thick. A length of 8 inches is ade
q uate. The top clamp is mad e from a 1 x
--4 x 8 inch p iece of oak drilled for a snug
fit over the bushing. Mount the lower sec
tion to the ~IP-22, then install the top clamp.

WEE P ~LE""

~COPPER ,,,.

T he rf connection from the T V mast to
the MP-22 is a J2 in ch cop per braid sold ered
to the TV mast with a propane torch . A
large copper lug is soldered to the free
end for bolting to the ~ [P-22.

The remainin g sections are assembled to
gether and d ropped into the socket end of
the base section. A large ground lug was
installed on the base box for connect ing to
the station grounding system.

T his antenna has been in use for over
a year in a wide va riety of wind cond it ions
and shows no sign of p ermanent set .

. . . \l'6]TT

"I
"""--- ~ . PIPE FLANGE

, - - ,J MOUNT ED Wil li
T 1/ 4" STOVE Ba..TS

r--:s"GALVANIZED PIPE ,~

."

Fig . I. The un-guyed vertical a nte nna.

JULY 1967
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"
Fig . 2. loa d ing coil aue mb ly. Switch S·' is from
tun ing unit TU-SB. The load ing co il L·I is also
from the TU·SB. Th e taps are set by expe rimentation
for your own o pera tin g fr equencie s.
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D. E. Hausman
16 Wellington Street, South
Kitchener, Ontario, Canada

Two Cheap Crank-Knobs

" R . A. KilMer , " PM,,,i\'n l inz Alu minum Alloys", 73,
Septemlx>r 19 65. p:l!:es 74 ·80 .

I.-

BIIASS OR ALUMINUM "<,
SEE TEXT .......

ALlE~ HEAD IlOl.T
SEE TEXT

\.. . -------.

::.c'?!i,''[t.! L,,,·J I
ALLIGATOR CUP L l/.."=.1

The cheap cran~-~nob. To use a normal 6-12 set
screw, extend the depth of the kncb slightly; the
I/ a" shoulder is not quite lerqe enough fo r tapping
a 6-32 hole.

4. Drill and tap as in the other knob.
5. Drill a "''' hole about 'h" deep for
the tuning shaft.
6. Drill and tap a suitable hole for the
set screw. A set screw can be secured
from an old knob or one can be made by
cutting ~ .. of th read from a machine
screw and slotting one end with a hacksaw.
7. Assemble all the parts as shown in the
diagram.
8. Put the knoh on the running shaft .
9. If you wish, the homebrew knoh can be
anodized" or elcctropla tedv" (plate the
brass knob and anodize the aluminum
one).

If you don't have the faciliti es, the horne
brew knob and /or plating /anodi zing can he
dOlIC commercially. Fix a radio or TV for
a machinist friend and you've got it made.
One fin al word-happy tuning! •

.. .. w. B . Ford, "Elect roplate or Anodize )"our Elec
tronics Projects", P opular Eltct roniu, June 19 65,
pages 55-9 , 105, Am endment-August 1965, page 8.

~--" Y"'-- - _

Adding a crank
1. Find or buy a suitable crankless knob.
Don't use the original knob if you intend
to trade in your rig at a later date.
2. Cet a sleeve (handle from Mueller 60
HS alligator clip, toothpaste cap, etc.)
and a bolt or machine screw that fits it
loosely.
3. Drill and tap a hole for the p arts in
step 2 on the face of the knob as shown in
the diagram.
4. Assemble the parts and put them on
the tuning shaft of the rig.

As the amateur hands get more and more
crowded, manufacturers of gear are decreas
ing the number of turns per kHz in their
receivers and VFO's so that b andspread will
be greater and tuning simplified. Some rigs,
however, have no cranks on their main tuning
knobs. One way to wear out your ann is to
roam around the band looking for a contact.
If you use your tuning hand for tapping out
Morse, the quality of your CW won't be any
better either!

Substitution with a crank-knob could n't
he simpler. Just follow the step-by-step di
rections and soon you' ll find how effortless
tuning can bel You have two choices; add
a crank to an existing knob or roll your
own.

Rolling your own
1. Cet a l:" x 2" (approximate) piece
of cy lindrica l brass or aluminum.
2 . Turn the knob on a lathe as shown.
My knob was diamond knurled for "fine"
tuning. A straight knurl should d o the
job as well.
3. Cet the sleeve and bolt as in the other
knob.
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... a professional approach to en
closing experimental projects. De
signed with external appearance
worthy of the time involved in cir
cuitry and layout, a new enclosure
has been introduced by JUSTIN, INC.

A-CHASSIS
B-DOUBlIR
C-SIDI RAil
D-1II0 CAP
1- TOP COVIB
1- lOTTO. COVIR
G-IRONT PANEl
H-RIAR PANEl

59

DEALER AND DISTRIBUTOR
INQUIRY INVITED

COMPONENT MOUNTING AREA IN SQUARE INCHES
MODEL HEIGHT WIDTH DEPTH .-

30 3.25 5.25 7.50 32
40 3.25 5.75 9.50 41
50 3.25 8.75 7.50 52
60 3.25 8.75 9.50 68
70 3.25 11.50 7.50 71
90 3.25 11.50 9.50 92

ACCESSORIES AND REPLACEMENT PARTS
REPLACEMENT PARTS:
TOP AND BOTTOM COVERS,

leiilther griilin •............... ....................all models $6.25
fRONT AND REAR PANELS all models 4.95
ALUMINUM CHASSIS, front iilnd rear

doubler brackeh 11 models $4.75
Make certiilin model number is included in order.

ACCESSORIES:
TRANSISTOR (TO-3) HEAT SINK FOR

REAR PANEL, prepunched AII models
2 TRANSISTOR... . $3.95 6 TRANSiSTOR.... $4.60
4 TRANSiSTOR.... 4 .25 8 TRANSiSTOR.... 4.9S
P. C. BOARD Oi', Epoxy, one ounce one side copper),

front and rear doubler brackets, all models $6.25

justin, inc.
BO X 135 . SAN GABRiEl. CALIFORNIA

AT YOUR LOCAL DEALER
OR DIRECT FROM

JULY 1967

FEATURES:
• Extruded aluminum side plates for
strength, beauty and rigidity.
• Leather grained top and bottom
covers.
• Moulded plastic end caps for pro
tection and appearance.
• No panels less than 16 gauge.
• Vertically adjustable floor per
mits printed circuit or tube layout.
• Rear panel heat sink prepunched
for up to eight TO-3 transistors.
• Removal of six screws, top or bot
tom, exposes the complete device for
service yet maintains all front and
rear panel controls and connectors in
operating position.
• Front and rear panels are blank
for layout of your choice, can be
worked with hand tools or Greenlee
type punches.
• Complete with all fasteners and
detailed instructions.

PRICES:
Model 30, 40, 50 $12.95
Model 60, 70, 90 _ __ .._ .$ 13.95

Aluminum chassis included

Postage prepaid in continental U.S.
California residents add 4% sales tax.



THE NEW

5 BAND TRANSCEIVER MOBILE OR
FIXED STATION

4 GALAXY.JrY - ,
TRA/iS CffltEF!

6NEW Features:
• New 400 Watt Power

• New Precise Vernier
l ogging Scole

• New Solid Stote VFO

• New CW Sidetone Audio

• New CW Break-In Opt ion

• New CW filter Option

6WAYS BETTER
Yet~~\~ $42000

• Smallest o f the High-Pow
e red Transceivers. (6 "xIOV4"
x11 V4" ).

• Creut for either Mobile Of

Fixed Station. No compro
mise III power.

• Hotte s t He c eive r o f any
Tmnscctver - Spec-ial New
Six-Crystal lattice filte r.

• Complete 80- 10 M eter Cov
eruge . 500 KC on all bands,
w ith 1 Megacycle on 10 Me
te rs.

• Both Upper and Lower Se
lectihle Sideband.

<H ighest Stubility. D rift less
than 100 C Y in any 15 m in
ute period after warmup.

• The personal drift chart of every Galaxy that come s
off our Itue goes wit h the unit to its new owner!

6 % FINANCE CHARGE' 10 '/, DOWN OR TRADE·IN DOWN' NO FINANCE CHARGE IF

PA ID IN 90 DAYS' G OOD RECONDITIONED APP ARATUS' N earl y a ll ma kes & mode ls.
Our recondit ioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days fo r full credit toward t he purchase of NEW equipment. Wri te for bulletin .

TED HENRY IW6UOU I BOB HENRY (WOARAI WALT HENRY I W 6N RVI

CAll DIRECT •• . US E AR EA CODE

Butler I , Missouri , 64730
11240 W. Olympic, Los Angeles, Calif., 90064
93 1 N. Euclid, Anaheim, Calif. , 9280 1
61 16 N. 27th Ave., Phoenix, Ariz., 85017

816 679·3127
213 4776701
714 772·9200

602 AM 4·3895
East Coas t Rep.: Howard Laughrey, 2 Elizabeth St. , Ch appaqu a. N .Y. 10514. (9 14) CE 8·3683

~\Worlds Largest Distributors of Short Wave Receivers"



Fred Blechman K6UGT
23958 Archwood Stre et
C anogd Park, C alifornia

The Tri-Amp

A three-input, three-output,
fier with many uses

three-transistor audio ampli-

The Tri-Amp is a three-Input , three-out
put, three-transistor unit built around a ready
wired amplifier. The Tn-Amp costs less than
$8 to build from all new parts, and includes
a built-in speaker, and can be used as an
audio amplifier, aud io signal tracer, code
practice oscillator, va riable frequency aud io
signal generator, microphone or phonograph
cartridge tes ter, telephone amplifier, etc.
Its small size, battery-operated convenience
and direct connection to stunclurd audio
cable terminations makes it aile of the most
used instruments in the author's shack.

The schematic and photos tell most of

OUT""

the story. A Lafayette Hadio PK-522 Three
transistor Subminiature Audio Amplifier is
the heart of the Tri-Amp. The three dif
ferent types of paralleled input and outp ut
jacks (} 1- J6) allow you to use common
aud io connectors without the bother of
adapters. The potentiometer (HI) is used as
a volume and frequency control, with its
attached switch (S I) used to turn the bat
tery off when not in use. Switch 52 is the
oscillator keying control. Switch 53 controls
the built-in speaker, and resistor R2 is a
minimum "dummy load" for the output trans.
fonner when the speaker is disabled.

The author's unit was built into a con
venlent-sized plastic box. You may prefer
to use an aluminum ~lin i box, a wooden
cigar box or an inverted baking tin , Next
decide the types of connectors you want
to lise ; you may prefer, for example, a
coaxial microphone connector in place of
one of the types shown. Also, there's no
reason you can't have add itional types of
jacks. Mount the desired jacks, being sure
to wire their shells together if the box is
not metal. Decide where you'll mount the
potentiometer, amplifier, speaker and the
two switches . Drill numerous small holes in
the case to act as a speaker grille, or
cut out a 2 " hole and mount a grille made
from screen or perforated aluminum . Mount
the speaker. Mount the potentiometer and
switches in the conventio nal manner,

,,

"".
I • • .,

OSClllAtf • tIil Off ON

~ • • • •(I • • • "• • • •• • • • •~ INl"UT • • • •.. . . . • "• •• • :>• •
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Fig . 1. Schematic of the Tri-Amp.

Now turn your attention to the amplifier.
Look at the bottom of the unit. You'll find
a lone 30 p.F electrolytic capacitor soldered
in position. This bypass capacitor is neces
sary to keep the unit from oscillating due
to the internal hattery impedance. Unsolder
the positive end of this capacitor from the
printed circuit board, and solder on a short
lead, which goes to the common terminal
of S2. The normally closed terminal of S2
is then wired to the green input wire of the
amplifier, which is also wired to the input
connector shells. The amplifier is mounted
with three short screws and spacers, drill
ing small holes in the circuit board as re
quired. The spacers may be made by cut
ting short len gths of metal or plastic tub
ing. The blue amplifier input wire goes to

\

,

Inside of the Tri.Amp
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the "hot" terminals of the input jacks. The
green, red , and orange wires are soldered
to the potentiometer terminals, as illustrated
in the PK-522 instruction sheet. The other
red and orange wires go to the switch on
the back of the potentiometer. The hlack
output wire goes to the common terminal
of switch 53, and to the "hot" terminals
of the output jacks. The yellow output lead
is then wired to the shells of all the out
put jacks, to a 10 ohm ~ watt resistor,
and to one terminal of the speaker. The
other end of the 10 ohm resistor is con
nected to the "off ' side of switch S3; the
"on" terminal of S3 goes to the other speak
er terminal. Mount a 9 volt 2U6-type battery
in a bracket made from sheet metal and
connect it to the amplifier snap terminals.
Put a knob on the potentiometer shaft,
add panel labelling (decals or dry-transfer
labels) and you are finished building the
Tri-Amp.

Audio Amplifier : Normally the speaker
is left "on". Tum the unit on with switch
51 on the potentiometer. The signal is con
nected to any of the input jacks (]l, J2
or J3 ) and the speaker is the output. Al
ternately, you can connect an ac voltmeter,
oscilloscope or an external speaker to any
of the output jacks; the internal speaker
can be disabled by placing S3 in the "off"
position. The output level is controlled by
the setting of potentiometer Rl.

Audio Signal Trocer: When troubleshoot
ing an audio amplifier, the Tri-Amp, used
as an amplifier, can tell you where the
signal is getting stopped. Start at the front
end of the "sick" amplifier, checking the
grid of tube circuits, or the base of transis
tor circuits; go through each stage in suc
cession. The signal strength should increase
with each stage; if it decreases or dis
appears completely, you can look for the
trouble in that stage.

Code Practice Oscillato r: Turn the unrt
on and depress switch 52 . Rotate HI until
the unit oscillates. You can control the fre
quency within a limited range by the set
ting of Rl. When S2 is released, oscilla
tion will stop. An external key can be used,
but it must break contact to make the tone
-just the opposite of the regular code
oscillators.

Variable Frequency Signal Generator: A
small solder lug may he placed near S2,
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• 6 METER TRANSCEIVER •

• •• •• •• •• •• •• •• •
• SWAN 250 $325 PREPAID IN USA •
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"Northern CiIllifornil's Most Complete Hillm Sloro"..••••••••••••••

mounted so it can be swiveled over S2
to hold it depressed. With 52 depressed
and HI set to the desired frequency, the
output from jacks J-:I , J5 or J6 may be
fed to allY au dio amplifier or modulator
for troubleshootiug. Start at the speaker of
the "sick" unit, and work toward the front
end, applying the Tri-Amp signal only to
the grid or base of each stage. The T ri
Amp speaker should be d isabled with switch
53. While the signal generated by the Tn
Amp is anything but a sine wave, it is
nevertheless perfectly useful for this p ur
pose.

.st icrophone Test er: Connect the mike to
an input jack. \ Vhen the Tri-Amp volume
is turned tip, and the mike held in the
vicinity of the Tri-Amp speaker (53 "on"),
you'll get "feed back" (howling or screech
ing) if the mike is good. Also, you ca n
talk into the mike and listen to the speaker
to compare the strength and quality of dif
ferent mikes. Remember, this little ampli
fier is not hi -Fi, and neither is the small
speaker, so don't be surp rised if the micro
phone doesn't sound like the price you paid
for it! Also, this test will not work with
carbon mikes, which require excitation.

Phone Cartridge Tester: A crystal or ce
ramic phono cartridge has sufficient output
to drive the Tri-Amp. Connect it to the
input jacks (clip leads are fine ) and lightly
pass your finger tip over the needle (s) .
You'll hear your fingerprints if the cartridge
is goodl Some cartridges may require a full
volume setting.

Teleph one Amplifi er: Using a suction-cup
or flat type of inductive pickup at tached to
the telephone, the Tri-Amp will a llow those
around you to hear the whole conversation
-r-especially useful for family long-distance
phone calls, or business conference calls.
Use the Tri-Amp as an amplifier, feeding
the pickup to the input. In this use, a
larger external speaker is desirable. Con
trol the volume with Rl.

You are bound to find other uses for the
Tri-Amp. The author has used it as a tape
recorder monitor, a low-power PA system
and as a second channel amplifier for test
ing stereo equipment. It's inexpensive, easy
to build, and much more useful than single
purpose devices. Build the Tri-Amp and find
out for yourself!

I

• •. K6UGT
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Bill Hoisington KIe l l
Pete rborough. N.H. 03458

Wide-range VHF UHF Dipper

From 130 to 1300 MHz with transistors

~Iost dippers for amateurs that I have
seen so far, nut counting the $400 ones,
stop around 200 11H z just as you are about
to enter the fascinating UH F region. \Ve
do have the 432 and 1296 bands, so let's
become more famili ar with them.

Aft er all these years of "grid-dip ping"
we find ourselves without a grid ; so it just
becomes a "d ip per". To retain the pn..-snge
of a hyphenated name we can call it a
"dipper-generator" . Most grid-dippers have
been used as generators, but this one has
built-in modulation, variable input-output
co upling, controlled Q, and several other
interesting featu res. Best of all, it goes all
the way up to 1296 ~lHz.

\Vhen this little unit is completed it m ay
be used as a dipper for detennining the
resonant frequency of VHF and UHF cir-

u

BIAS + 12

Fig. I. Basic VHF/UHF oscillator circuit.
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cuits, as an indicating frequency meter with
all adjustable Q-multiplicr, a field strength
meter and modulation monitor, a sensitive
regenerative receiver, or a C\ V and ?\ IC\V
signal generator. You can also use it as a
harmonic monitor or as a frequency trans
fer unit from one transmitter to another.

Several circuits must be considered when
building a wide band instrument such as
this. For example, you should change cir
cuits around 100 M lI z and again at 600
~l lIz, give or take a few hundred . Below
100 ~IHz coils are good; from there to
600 ~tHz you can use ~4 wave resonators,
and after that the ~ wave job becomes
rapidly the best method, lip to 1300 Mflz.

Plug-in rf heads

I have made no attempt to cover the
complete range from 130 to 1300 ~lHz with
one oscillator. By using plug-in tuners you
may vary the components to suit the fre
quency. On 50 MH z for example, you may
use a low cost transistor, a coil, and a 25
or 50 pF capacitor. From 100 to 600 ~lHz

you use a better transistor, a ,.. wave strap,
and a 10 or 15 pF capacitor. In the micro
wave region up to 1296 MHz you use the
best transistor you've got, ~ wave lines.
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Fi9. 2. 130 to 300 MHz tunin9 h..d.

and a small butterfly capacitor of 3 to 5
pF.

If you break the circuit at the right point,
it simplifies things-then the two halves
may be connected through a miniature 7
pin socket and plug as shown in Fig. 2 .
All four leads are reasonably dead to rf.
You can leave out some of the audio if you
like, but it 's very handy to have a modu
lated sign al. If you're running triple or
quadruple conversion, it's nice to know by
it's modulation which is the signal and
which might be a birdie. As far as dials
are concerned - it makes calibration and
reading a Jot easier to have only one band
or range per dial.

I
I

1

130 to 300 MHz oscillator

Fig. 1 shows the basic ,... wave circuit;
Fig. 2 the complete rf unit with control,
af output and modulation.

The circuit itself is very simplified , as
seen in Fig. 1; there being only one in
ductance, LI, and no choke coils. This should
make for a flat tuning oscillator without
power dips as it is tuned over a 2 to 1 range
in frequency, and it does just that. \Vith
a 2N1726 in the circuit there is a smooth
power output curve from about one volt rf
at 130 MHz down to 1; volt at 300 MHz.

The rf coupling jack JI couples the rf
energy both in and out. This is because
LI acts as either a detector resonator or
an oscillator resonator, as required. Actual
ly this rf jack can be used as shown in
Fig. 2. PI is a variable link to LI and is
plugged into JI ; JIA has a few inches of
cable between the white ADS plastic front
panel and the copper clad bakelite sub-panel.
Because the phono plug is rotatable, a nice
variation in rf coupling can be obtained. The
coax cable and Jl B get the rf out to the
front panel for easy use with antennas,
probes, cables, etc.

The emitter goes to a lK resistor then
through a coaxial bypass capacitor which
gets the de in and out and leaves the rf
behind. These feed-through type bypasses
are very necessary-do not skimp on this
item.

300 to bOO MHz unit

Fig. 3 shows that this unit is essentially
the same as the last, except for dimensions.
f used a 2N1I41 here although many others

will work too. It tunes smoothly from 300
to 600 ~I Hz; use the variable link feature
as in Fig. 2.

900 to 1100 MHz

For this frequency range we need a little
different approach. From Fig. 4 we can
see that we now have two K wave lines
on which low-voltage points can be found
to attach the base and collector resistors.
Most of the ~ wave portion of the lines
on the transistor end are actually inside
the case. The places where the base resistor
and th e 500 ohm collector resistor are at
tached to the K wave lines can be found,
or checked, by watching the rf meter and
touching the lines with a pencil. At the
proper point no change occurs in the rf
output; sometimes it even increases.

The diode circuit of Fig. 6 is not ideal
but it works. I have several of these around

4 PINS Of' 7-PlN""""'" .......~
..AS

l-~===t-1 OOOOE ec OUT-12

Fi9. 3. 300 to bOO MHz olcillator with variabl. link.
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Fig. 5. 1200 to 1300 MHz oscillator and layout.

oscillator source, and as a regenerative re
ceiver for 1296. In tbis circuit I used a
negative de grounded collector return. Don't
short the base plate to the modulator base.
Note that one end of the diode is tied to
the base plate; this lead is brought out
as the minus 12 volt lead. You can also
use it ungrounded as in Fig. 4-you can
use a 5th lead in tbe 7-pin plug and keep
the diode isolated from the minus 12 volts.
Suit yourself, just remember that all units
have to use the same leads, as they all
plug into the single modulator rf unit. .

I just plugged a little 12 element Yagi
antenna into this dipper and it works DIce
and smooth as a regenerative receiver.
Please note, this is only for test purposes
around the shack. You can hear with it,
but not that goodl

1 had to put a choke in the cathode lead
on this one, and tune it (the choke) witb
a piece of copper foil. A cboke was needed
in the collector lead too; after all this is
the L-band microwave region.

The rf input jack j L is mounted on a
bakelite upright. Be careful of vertical metal
pieces attached to the base plate; they only
need to be two inches long or so to be
come Marconi antennas on 12961 Bring the
base resistor and the collector choke away
from the lines in a perpendicular fashion
it helps.

The total lengtb of the diode and it's
two leads, from ground to the tiny .001
capacitor C2 is about B~ inches; it is spaced
about 3 /16 from the ground plane. Tbe bot
tom edges of the lines are about }f inch

cor
5/8" I"

L ~ (LINK-
L2 COIJ PLfO

j L O'IER l l,L2)
'<, 1/2"
. MAc BF- II

BUTTERFLY

2NII41

Illli
LI e LZ ~ T HIN BRASS
STRAP, 3/8 ~ 5/S"

"

TERM. STRIP

PLAST IC fWIIEL:

Fig. 4. 900 to 1120 MHz oscillator circuit.

1200 to 1300 MHz unit

Fig. 5 sbows tbe 1296 unit; I have used
this circuit for many months as a dipper,
variable-frequency generator, modulated-

the shack and they work very well for de
tecting 1296 Mhz energy. Even ordinary
hook-up wire will support the assembly of
Fig. 6 about 14 inch below the rf lines;
you will soon find the best spot with the
unit oscillating. The rf input jack and as
sociated loop L3 are fastened so that L3 is
in place over Ll and L2. and it's coupling
can be varied in a semi-fixed fashion.

At this point we should mention that as
a "dip per" the circuit is still working fine;
also as a signal generator. It also serves
as an rf detector but as the frequency gets
up into the microwave ranges it is not
quite as good as the tuned rf detectors fea
tured in another article in 73 Magazine.
Ideally, you should use the dipper on micro
waves as a modulated generator and couple
it into the unknown circuit; then a probe
attached to another tuned detector sbould
be coupled into the unknown circuit. There
are quite a few variations using the dipper
as an oscillator that you will find useful
if you use a little ingenuity.

In the microwave detector line, my ex
perience indicates that the plunger tuned
coax cavity line is the best, the tuned
trough line next, and the circuit of Fig. 5
next best. As a dipper, generator and re
generative receiver it is still good at 1296
MHz. Just to check, I plugged an antenna
into Jl , put an audio amplifier across the
diode and copied a small transistor oscilla
tor across the room. The base bias control
works as a very smooth regeneration con
trol. Smooth regeneration, as we will see
later, is very important for maximum sensi
tivity when looking for harmonics and weak
signals.

4 PINS OF 7-P1N
METHOOE PLUG

."
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circuit didn't work at first. After consider
able experimentation I can recommend the
circuit shown in Fig. 7. It works! In addi
tion, the modulation may be adjusted to
exactly 1000 MHz. This is very useful as
many microwave test amplifiers have built
in narrow band af audio filters centered on
1 KHz. There is also a modulation gain
control. This helps if a nice tone is desired.

Almost any small transistor output trans
former will do the job for the af transform
er, but don't go over 400 ohms impedance
in the collector winding. Note the 1K re
sistor between the collector and the phase
shift network; this reduces feedback to the
base and may have to be increased or de
creased depending on the gain of your
transistor at 1000 Hertz.

I usually run the rf current (collector
de) between one and two mils with the
2N1726 transistors; other transistors may
take more. A number 48 bulb in the col
lector lead may save you a $3 transistor.
With the 2NU41 the rf output keeps climb
ing up to 4 or 5 rnA collector current. You
will readily find the best place to operate.
When the collector mils keep climbing and
the rf output starts to drop off, back offl

"'"1N23.
He.

VII" 91IAR£.LAI'AY£TTE)

fig. 6. RF detection loop for helf-weve oscillators.

Fig. 7. Power control, modulation and audio
cuitry. This circuit is used with all the rf heads.

Audio modulation

You might think that just about everyone
knows how to build an audio oscillator.
Mine did oscillate, but the tone! And the
wave-shapes, hoo-boyl I used an af trans
former with the collector on one side and
the base on the other. So, once again to
the handbooks and once again practically
zilch. 1 did get the idea for a phase shift
oscillator out of one of them. even if the

Modulation and control

Fig. 7 shows the circuitry for bias con
trol, modulation and audio. D on't let it
scare you. It's just the same old deal of
doing what has to be dune for control pur
poses, and from then on just turning the
knobs to get what you want.

1 have found that a very good plug and
jack can be made by using an ordinary 7
pin socket and a Methode 7 pin bakelite
plug. Unfortunately, I have never found a
miniature tube with a bakelite base; they
are always made of glass, so you will prob
ably have to buy the 7 pin plug.

The minus 12 volt lead goes to the col
lector meter jack and then to the minus
12 volt of the power supply. This puts the
rf panel ground at minus 12 volts and the
audio af panel at plus 12. Of course, you
don't have to ground the plus 12 on the
audio panel, I just have that habit.

The base return goes through a 5K re
sistor and then to the bias control potenti
ometer. The diode delaf output goes to af
jack J2 and the meter M1 through the
meter sensitivity control. This potentiometer
is selected to suit the meter; I have used
a 10 K unit with a 500 microampere meter.
Note that part of this resistor should be
used when af output is desired, otherwise
the meter shorts out the af.

from the ground plane.
The transistor presently in the unit is

a selected 2N2398; about half of the dozen
or so 1 have here go to 1300 MHz, a couple
go to 1400, and the rest to 1100 or 1200,

Don't be alarmed that LI and L2 are
longer than those of Fig. 5, the smaller
butterfly capacitor does that. You can make
a choice as to capacity, length of brass,
and desired rf range. You can use a 5 or
10 pF capacitor for CI, shorter lines, and
tune over 1300 MHz. In fact, I have reached
1600 MHz with this circ uitI

I

I

I

I
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VALUABLE books from E.& E.

(It) SINGLE SIDEBAND:
THEORY AND PRACTICE

by Harry D. H ooton , W6ITH. The
one-source guide to ssb.
Covers the origin and
principles of ssb, deriva
tion of ssb signals, car
rier suppression tech
niques, sideband selec
tion, carrier generators,

speech amplifiers and filters, ssb generators,
balanced mixers and converters, low-power
sab transmitters, linea r r-f a mplifiers, seb
communications receivers, transceivers, tests
and measurements. Includes chapters on how
to build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE·350, anly . . . $6.95

NEW 17TH EDITION OF THE FAMOUS

Operation

RADIO HANDBOOK
Tells how to design,
build, and operate the
latest types of amateur
transmitters. receivers,
transceivers. and am
plifiers. Provides ex
tensive, simplified theory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date, complete. 816 pages.
Order EE·167 , only $12.95

RADIOTELEPHONE LICENSE MANUAL
H elps you prepare for all commer
cial radio-telephone operator's
license exams. P rovides complete
study-guide questions a nd answers
in a single volume. H elps you un
derstand fully every subject you
need to know to obtain an opera

tor'a Iicense. 200 pp.Order EE·030 ,anly .$5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
TRANSISTOR RADIO HANDBOOK, by
Donald L. Stoner, W6TNS, Lester
A. Earnshaw, ZLIAAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio and
speech amplifiers, VHF transmit
ting and receiving equipment, SSB exciters,
and complete SSB transceivers. 180 pages.
Order EE·044 ,only. . . . . . . . . . . . . . . • . . • . . •$5.00

Order from your electronic parts
distributor or send coupon below.

EDITORS and ENGINEERS, Ltd. and modulation

The fir st p art is obvious; usc a sm all
antenna or probe , get some signal in, and
go ahead. Do not use any b ase bias to start
with. If you are working with a very weak
signa l you might h ave to push the bias up
for regeneration.

The modulation monitor is simply our
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uses that I have
if you can find

. . . KICLL

=: EiEl r m

HOTEL and APARTMENT SUITES

Only
'-.,$67.50

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92025

• Planar e pitaxial integrated circuil$ for rell..
ability. No tubes-No separa te trc nslsters,

• Precision Ieether-teveh key built-in.
• Fully digifal-Dot·dash ra tio always per..

fed.
• No polarity prob lems-Floa ting eentects

switch ± 300·V @ lOO·ma.
• Rugged solid construction-will not wal k.
• Send QSL or postcard for free brochure.

.

SPACE AGE KEYER

On world famous Wilshire Blvd . Newest and finest
ac commodat ions. California con temporary styl ing.
Every room equipped with TV and AM - FM rad io.
FR EE PARKING. Completely ai r - cond it ioned .
Lorge swimm ing pool and plenty of patio for loung
ing in the sun just outside your door.
l ux urious co mfort combined

with al l modern conveniences. "~;;;"e:~~~
THE BEST ADDRESS ln .'

Signal g enerator
One of the big features of this circuit

is the presence of an rf meter right in the
proper place circuit-wise. The modulation
also helps, especially when running t riple
or quadruple conversion in a receiver. The
modulation control is very convenient, at
full on its spreads the signal across 20 or
30 kHz on a selective receiver. For check
ing a difficult to get at circuit , use a cable
and probe, either cap acitive or inductive,
to get the signal into the unknown circuit.

I often use one of these units for an
tenna and receiver tests. I just plug a little
two element beam into the rf jack and set
it out away from the shack; often one or
two hundred yards away. There is nothing
like tuning up pre-amps with your antenna
system connected . For antenna tests it is
used in reverse.

These are most of the
found for these dippers;
any more, let me know.

often-described system of diode detector.
transistor amplifier, and padded ear-phones.
You can actually hear what your own trans
mitter sounds like to others . I use it on
every new rig and after every circuit change.
You don't need much of an antenna or
probe when listening to your own rig; don't
overload the diode when checking modula
tion. In fact, use light rf coup ling and plenty
of audio gain to hear yourself as others
hear you.

Regenerat ive Receiver

Plug an audio amplifier into J2, Fig. 7,
advance the bias control, and tune. I have
heard several UHF TV stations from Massa
ch usetts up here in Peterborough, so it is
really sensitive. One nice feature of this cir
cuit is that the regeneration turns into os
cilla tion very smoothly. Stability is good too.
You can heterodyne a crystal controlled
two meter signal and copy C\V with it. Not
bad for a 144 MHz blooper!

T o transfer signals from one transmitter
(A ) to another ( B) , just tune in A, then
shut it off; listen for B and tune it in .
That's all. Harmonic monitoring is easy;
just tune over the suspected range in the
regenerative condition. It is particularly
good because only one frequency is present
in the receiver. This is nat the case when
using a super-het receiver for monitoring
harmonics.
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Ted Woolner WAIABP
30 Ced.. Rd.
Sh rewsbury, Man.

A Few Tower Hints

to •Improve your antenna installation

If you are troubled with freezing and rusty
rotators, sticky masts or damaged cables at the
top of your tower, this neat solution by Ted
\Voolner WAIABP may be helpful. Ted has
included just about everything but the kitchen
sink in this installation to make sure that the
rota tor and wiring stay high and dry during
all types of inclimate weather. \Vith this type

Here's the top of the mast with a piece of % inch
copper water tubing through which the coax passes
from the driven element , down through the mast
to the rotato r with slaCk left, then is taped to the
side of the tower.

70

of protection, almost no moisture can get into
the rotating parts, the control wiring doesn't
corrode and the coax stays dry. \ Vhat little

I used one and one-half inch electric conduit for
the mast and found that for it to run t rue through
the tower top. it was necessary to have a piece
of aluminum machined to fit inside th e mast where
I bolted it in two places at 90 degrees. I found
that the right size aluminum to use on my AR22
rotator was 2·1/16 inches in diam eter and not 1112
inches as suggested by C.D.R.
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Here is an electrica l heating unit made by the
Wiegand Co., 7500 Thomas Blvd., Pittsburgh , Pol.
It is called the Chromalex and operates from 115 V
ec at 150 watts. It uses a standard screw base and
is best mounted in a porce lain socket. The power
line can be th e outdoor plastic-insulated Romex
norma lly used for outdoor lemps, e tc. Inside the
shack, a n e lectric lig ht bulb can be placed in series
with one leg for cutting down on t he amount of
heat and a fuse could be placed in the other line.
A fuse in eac h line would give full heat at the unit.

Th is is the nice wind. ta ln, and ice -proof tent or
glove I had mad e by the Ra yeo Automobile Top
Co.• here in Sh rewsh ul"'f. It is eq uip ped with a fu ll.
length :zipper t o allow wor~ or removal of the rotator.
It fits th e top of the tower snug ly and is taped
to furth er insure t hat water d oes not leak inside,
though it can't since the copper shield is over the
top of it. At the time th ese photos were taken,
I had not installed th e eyelets at the bottom of
the hood, where it will be tied in with shoe laces.

JULY 1967

A cop pe r umbrella that is made to fit snugly over
the top of th e mast keeps water and ice out of
the top bearing of the tower. It is held in place
with an a utomobile radiator clamp and taped as
well.

Here's the whole t ower installation.

condensation there may be is taken care of by
the built-in heater; Ted has thought of just
about everyth ing in his Tower of Babylon-1966.
The photos tell the whole story.

• •• WAIABP
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Harvey Pierce Wf!JOPA
5372 E. Bald Eagle Bouleverd
W hite Bear L.ke, Minnesota

Monitoring with

Oscilloscope
Do you own an oscilloscope? Do you use

it to monitor your transmitter? One of the
questions I hear most often follows the lines
of "I've got a F uzzyline Oscilloscope Mark
II ; how can I use it to monitor my
transmitter?" T his is a good question> but
the answer isn't too easy b ecause it d epends
on what you want to see.

Basicall y> there are two types of p ictures
th at an oscilloscope can show of your trans
mitted signal and two types with a received
signal. The first , and easiest to obtain, is
the envelope pattern, so called b ecause it
shows the limits of rf voltage with all
changes in amplitude. The second, and hard 
er to get pattern, is the trapezoid (AM)
or bow-tie (SSIl). which shows the relation
ship between m odulation voltage and carrier
voltage. F ig. 7 shows examples of these pat
terns (see 73 Magazine for July, 1963, page
80 tor more typ ical p atterns) . \Vhen the
oscilloscope is connected to a receiver, it
may be used to obtain a d isp lay that fol -

lows an amplitude to radio frequency re
lationship.

The envelope pattern shows how much
rf your transmitter is putting out, wh at
aud io signals are doing the modulating,
the percentage of modulation, and any hum,
noise, or distortion. It's not very useful for
SSB. The trapezoid , or bow-tie pattern, tells
you nothing of your audio wave forms; it
just shows the relationship between the af
and rf voltages , modulation percentage, and
the modulation cap ability of your transmit
ter. It can also tell you if your transmitter
is tuned properly or if it is a faulty d esign
not capable of good modulation.

The p auadupter display obtained with re
ceivers shows a portion of the frequency
spectrum horizontally and signal strength
vertically. It displays nearby signals, side
bands, and can p rovide approximate read
in gs of modulation percentage.

Obtaining th e envelope pattern is easy with
nearl y all oscilloscopes, but few will give

(AI (81 lei

Fig. I. Method s of connecting d irect ly to the defle ction plates of th e oscillosco pe. The value of the
coup li ng ca pacitor C sho uld be ad justed for proper pattern size. Th e deflection plates are indicated by
D and D'; the resistors and capacitors associat ed with these plates are for isolation and are usually built
into the instrument .
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Fig. 3. This circuit provides a trapez:oid pattern
without any d irect connections to the transmitter.
However, it has several serious limitations as noted
in the t.xt.
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Any good commercial oscilloscope may
be used with a receiver to ob tain an en
velope display, p rovided the vertical ampli
fier frequency response includes the re
ceiver's if frequency. The necessary connec
tion to the receiver is shown in Fig. 2A.
The value of the capacitor C should be as
small as possible to give a readable pattern
on the screen. If it is much larger than
10 pF the if circuits must be re-aligned.
A much hetter scheme is shown in Fig. 2B.
but it requires the addition of an extra
triod e to the receiver. \Vith the cathode
follower output the sh ielded wire to the
scope can he fairl y long and the circuit
has a negligible effect on the if stage. The
cathode resistor depends on the tube type
used and should provide normal class A
bins: the gimmick coupling capacitor is just
large enough to provide a usable pattern.

It should he pointed out that any received
modulation pattern is subject to errors due
to both receiver selectivity and selective
fading. In both cases significant sidebands
may he cut off or drastically reduced. For
the most accurate pattern only broad se
lectivity ( 10 kl lz or more) and a non-fad
ing signa l will do. In spite of this, severe
modulation faults can be detected with re
strictcd handwid th and the effects of se
lective fading can be averaged out.

Fig. 4. This
checking the
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Fig. 2 Connecting the oscilloscope fo e receiver
for monitoring purposes. In A the coax cable
should b. a, short as possible and permanently can.
neet.d into the receiver. The triode cathode follower
shown in B effectively isolates the receiver jf stages
from any loading due to the cable into the scope.

the trapezoid without some added work.
Practically all scopes provide direct connec
tion to the vertical deflection plates and a
sweep voltage for the horizontal plates. If
we feed some of the transmitter rf directly
to the vertical plates and set the horizontal
sweep for full screen width, we have our
envelope pattern! Where do we get the rfP
There are various ways to pick up the neces
sary rf, but the arrangement in Fig. lA is
the easiest. If the capacitor C can he re
adjusted for pattern size when changing
bands, this is an all-hand circuit. However,
if the antenna is very long, you may find
yourself monitoring a neighbor's CB trans
mitter! Fig. 1B solves this problem by using
a tuned circuit instead of an rf choke-it
requires less pick-up antenna and pattern
size can be adjusted hy tuning-but, it is
a one-band affair. RF for the circuits of
Fig. lA and IB may also be obtained by
loosely coupling the pickup wire to an an
tenna tuner. Do not try to get the rf from
the transmitter tank circuit-it is dangerous
and may came problems with TVl.

Fig. Ie shows a direct pickup from the
feedline. This is more difficult and low
power transmitters (under 75 watts ) may
not have enough rf for a good size pattern.
For high power the size of the coupling
capacitor must he determined by experiment.
The blocking capaci tors shown in Fig. 1
isolate centering voltages present on the
deflecting plates from the rf pickup circuits.
They are usually included in the oscilloscope
-if not, add them.
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Fig'. 5. Both of these circuits have been used for
getting audio signals into the oscilloscope, but the
circuit in B will introduce phase-shift.

Now let's consider the trapezoid type of
display and the difficulties in obtaining it.
The circuit of Fig. 3 has had some popu
larity in providing an "rf trapezoid" without
any direct connections to the transmitter.
Actually, all you can say for this circuit
is that it does provide a trapezoid pattern.
However, since the audio is derived from
the signal itself, the aflrf ratio must al
ways be linear, and it will not show when
the modulation is non-linear due to under
excitation or over-coupling. Also, since the
audio voltage on the rf output cannot ex
ceed the rf voltage, this circuit will not
show how much the carrier is being over
modulated. In effect, then, this circuit can
only tell you if you are putting out rf and
if your modulation is less than 100%.

The rf trapezoid circuit shown in Fig. 4
is very valuable in checking the linearity
of linear amplifiers. It compares the audio
modulation of the linear's input with its
output, and any non-linearity shows up as
a curvature in the leading edges of the
trapezoid. This circuit, like that of Fig. 3,
will not show any modulation faults except
under-modulation.

The real trapezoid pattern compares th e
modulating audio with the audio envelope
of the rf output. If the two are in phase
and the modulation is linear, the sloping
edges of th e pattern will be straight. Nega-
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tive overmodulation is clearly indicated in
degree by the length of the horizontal line
beyond the tip of the triangle formed at
th e 100% point. The difficulty in obtaining
a trapezoid, or bow-tie, pattern with most
oscilloscopes lies in getting the audio volt
age to the horizontal deflection plates exact
ly as it modulates. To do this you must
determine exactly where the modulating sig
nal is applied to the circuit (plate, screen,
grid, or cathode) and wire into that point.
Use a series blocking capacitor of .01 mF.
\Ve must avoid any phase-shift between this
tap point and the deflection plates. Very
few oscilloscopes provide a direct connection
to the horizontal deflection plates, and only
the most expensive ones have direct-coupled
shift-free horizontal amplifiers. To avoid
phase-shift, which turns the leading edges
of the pattern into ovals, we must avoid
resistance-capacity coupling. The circuit in
Fig. 5A must be used for coupling audio
voltages to the deflection plates, but the
R2-C-R3 combination of Fig. 5Il (common
in R-C amplifiers ) will cause phase shift.

Try using th e connection shown in Fig.
6A for the horizontal input along with the
vertical input circuit used for the envelope
pattern. The series resistor should be non
inductive and high enough in resistance so
the audio will not overload the oscilloscope
input. Normally a value of ten to twenty
megohms is used for plate modulation. If
you still get phase shift you will have to
remodel your scope or be content with the
pattern obtained. If you can make a direct
connection to the horizontal deflection plates,
try the circuit of Fig. 61l.

In all these diagrams the output is fed to a
single deflection plate. It is assumed that
this de flection plate is isolated from the pow
er snpply wi th at least a ~ megohm resistor
while the other plate is by-passed to gro und

,",

>-

Fig. 6. If you experience problems with the circuits
shown in Fig. 5, try the circuit in A. The circuit of
B is useful when it is peslsble to meke a direct
connection to the horizontal deflection plate.

Fig. 7. Typical patterns obtained with a monitoring
oscilloscop e. In A the envelope pattern is modu
lated nearly loo,%-at the 100% point, the pattern
will go to zero at the nulls. The trape:r:oid in B is
exactly 100% modulated while the trapezoid in C
indicates an overmodulated condition.

Ie)IB)(A )

CENTERI"lG
VOLTAGE

eooe

BA
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30 Hz. Either of these frequencies will stop
any 60 or 120 Hz hum, making it easy to
identify. A sweep rate of 15 Hz or so makes
it possible to see the keying characteristics
of a CW transmitter, especially if a bug
or electronic keyer is used and it is syn
chronized with the sweep frequency.

M arry scopes provide internal synchroniza
tion and this may be used to advantage
when the scope is used with a receiver to
stop the audio wave forms . If you own an
oscilloscope and are not using it as a moni
tor you are missing out. Use your scope
and know what your modulation characteris
tics are; when receiving, pride yourself on
accurate hum and modulation percentage
reports.

with an adequate capacitor. While push-pull
operation is the best for scope deflection, it
is impossible to obtain in most monitoring
circuits and single-ended feed is perfectly
adequate. Any oscilloscope that provides
direct connections to the vertical plates can
be used as a transmitter monitor, and any
instrument with a wide-band vertical ampli
fier can monitor received signals. The same
scope might be used for both purposes if
a relay is used to switch the vertical plates
from direct to internal amplifier when go
ing from transmit to receive. However. the
trapezoid pattern can only be obtained when
using specialized oscilloscopes, or by mak
ing special adaptions to regular instruments.

When viewin g the envelope pattern the
best horizontal sweep speed is either 60 or • • . W00PA

A Frequency Measuring Refinement
For measuring frequencies many of us

still use the somewhat antiquated but still
accurate procedure entailing a 100 kHz
standard and 10 kHz multivibrator with
associated variable audio oscillator. The se
cret then, if there still is one. is that a
signal falling between a p air of 10 kHz
markers will generate a beatnote of not
more than 5000 Hz with the closest marker.

Thus, for example, from the receiver dial
it can be determined which marker the
signal is closest to. The resulting beat note,
when matched with the audio oscillator,
comes out to 3000 Hz. Then 3610-3 equals
3607 kH z. Some frequency measurers per
fonn this feat with an earphone attached
to the audio oscillator on one ear and a
receiver earphone on the other. Others feed
the audio signals into an oscilloscope and
watch for the circular pattern which indi-

Robert Kuehn W0HKF• • •

cates zerobeat. But there is a simpler way
simpler yet yielding an important additional
advantage. Rather than diddle with neon
bulb oscillators and the like to modulate
the standard markers for easy and positive
identification, why not use the audio oscilla
tor? Each crystal marker will then have a
distinctive musical tone, the pitch of which
can be varied to suit the operator's taste.
Then when the rf signal to be measured
is located on the dial and the nearest stand
ard marker identified, the audio oscillator
dial is varied until the aud io note matches
the heterodyne and Voilai-there's the an
swer, quickly and painlessly.

My somewhat outmoded frequency stand
ard employs a 6K8 mixer tube, but with
obvious modificat ions this scheme would
work as well on a variety of models of
all ages. The only components I had to add
to the original circui t for screen grid modu
lation were a .1 pF coupling capacitor, a
modulation off-on switch and a phone jack
to plug the audio into. The output attenua
tor on the audio oscillator is adjusted to
give the best heterodyne with rf signals
of different strengths. An alternative meth
od which will work with any tube is cathode
modulation. Just insert the low impedance
secondary of a plate to voice coil trans
former in series with the cathode of the tube
to be modulated and impress the audio
across the primary.I
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Bob L.R.,! W0QOJ/1
5455 S. 800 E.
Ogden, Utah

A Basic Desk

Having lived in thirteen different houses
and apartments in four states and two DX
countries in the short time I have been a
ham, I have probably encountered the prob
lem of setting-up-a-shack more often than
many of my more stable friends.

At each move I have faced three major
problems: Antennas. . Where to locate the
shack. . What to use for a desk or table
at the operating position.

Antennas are the subject of another article.
Location of the shack depends on the archi

tecture of the house, and in my case, has
been in such places as a hall closet, the
toilet, the garage, and even, in one instance,
a spare bed room, ( Imaginel A whole room
to myselfl-Shared only with two years sup
ply of staple foods, ski equipment and win
ter clothes in the summer. and bicycles and
summer clothes in the winter. )

Each time, a desk for the operating posi
tion was a new problem to be met and
solved. A folding card table (usually avail
able and used ) is too flimsey. A large desk
is too heavy to move between cities and
countries and often space is not available
(I wonder how a big roll-top desk would
have looked in that ball closet ). After ten

years a decision was made-"Something
Must De Done."

\Vhat are the desirable characteristics of
a ham desk? Strong enough to hold the
gear, but light enough to move (if only to
clean behind it ). Small enough to adapt to
available space, but large enough to hold
the receiver. transmitter, and associated
gear. Inexpensive enough to gain, yet at
tractive enough to hold the XYLs approval.

A glimpse of a small, old fashioned, drop
front secretary started me on the general
design and some doodling on paper finalized
it.

The result is a functional desk, occupying
only six square feet of floor space, but of
fering nearly nine cubic feet of space for
operating equipment and 15 cubic feet of
space for storage.

A single sheet of "" plywood provides
the complete basic framework. Eight feet
of Ix8 and six feet of Ix4 white fir, a 20· x
44" piece of "" plywood, a 36" piano
hinge, four cabinet hinges. two drop-stops,
and assorted nails. screws. and glue com
plete the bill of materials.

Construction
The cabinet maker-carpenter should skip

the following step-by-step which is offered
as a result of my hindsight-It would have
been much simpler if I had done it this
wayl

1. Layout the pattern (Fig. I ) on the ply
wood sheet. Plywood is normally clear on
one side but has knotholes on the other.
Juggle the pattern so the drop-front and
the upper halves of the side! are clear wood
on both sides.

2. After cutting the plywood (Caution:
Keep your cuts square) smooth all cut edges
with a plane or sand block.

,
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Fig. l. Pattern layout for the basic desk operating
cabinet. It's laid out on a ..- x 8' sh.et of ¥.til ply.
wood.
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Fig. 2. Front and side views of the desk.

3. Fasten the main and bottom shelf sup
ports (A & B F ig. 1 for the main shelf and
two 18" pieces of the l x4 for the bottom
shelf) to the sides with at least four lW'
wood screws in each . (These pieces m ust
hold the entire weight of all equipment
installed.)

4. Assemble the top and bottom front
braces and the door divider ( the door d i
vider is made from the rest of the lx4 )
and fasten the assembly to the front of the
desk sides in the cut-outs . (Add a tem
porary brace across the back and keep all
comers square.)

5. Attach the main shelf, the top, and
the bottom shelf, in that order. (The front
edge of the main shelf should be flu sh
with the slanted edges of the sides and
joined carefully to the top front brace-.
this area will be exposed when the drop
front is closed and care in fitting now may
save a pound of wood filler later. )
Keep the corners squarel

6. Attach one side of the 36" piano hinge
to the inside bottom edge of the drop-front
and hold the piece in position against the
front of the desk fram e. Carefully mark the
spots for the screws- insure the drop-front
will open and close-and then fasten the
other side of the piano hinge to the front
edge of the main shelf. The top edge of the
drop-front will overlap the top. Sand and
plane the top and the top edge of the
d rop-front to a flush fit when the front
is closed.

7. Fasten the drop-stops to the inside of
the d rop-front (the exact position will de
pend on the type of stop) and, with t he
drop-front horizontal , mark the positions
for the screws on the desk sides. AFTER
you are sure the drop-front will open and
close without binding, fasten the drop-stops
in place. ( Be careful here, some of these
gadgets have a real tricky action.)

W 0QOJ. , .
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Postsc r ipt
Since designing and building my "basic"

desk, 1 have retired from the Army, bought
a home with an extra room for the shack,
and settled down in Ogden. Anybod y got
a good blueprint for an impressive, unitized,
builtin, corner console?

Fig. 3. Overa ll view of the desk.

8. Cut the lO" plywood to fit the door
openings and fasten with the cabinet hinges.

This completes the basic assembly.
Pigeon-holes, outlet strips, master switch,

etc., and the finish-paint, stain, or self
adhesive plastic in color or woodgrain-will
depend on the individual builder and the
equipment to be installed.

At my shack, I have (when it's cleaned
up ) my clock and globe on the top; SWR
bridge, antenna switch, and a ~ultiple ac
outlet fastened under the top; xmitter, pow
er supply and receiver sit on the main
shelf; my key is fastened to the inside of
the drop-front , and I am storing a kW
power supply (not in use ) and an over
sized ~10PA (awaiting a novice-in-need ) on
the bottom shelf-all with pleaty of room
left over.

I intend to install pigeon holes under
the top and add a master switch that cuts
all ac when the d rop-front is closed.

Considera tion has been given to adding
a detachable leg (to be stored behind the
desk ) between the drop-front and -the fl?or
to brace the desk while trouble-shooting
heavy eq uipment on the drop-front, but, so
far this has not been necessary.

The final result is a compact, attractive
operating center that I need not apologize
for when showing my shack to a stranger.

The total cost-under $15.00
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E. M. Wagner G3BID
5, Ferncroft Avenue
London, N.W. 3, England

Is Rock-Bounce Practical?

We have all heard of the magnificant re
sults which have been achieved on VHF,
both 2 meters and 70 em with Moonbounce;
is it possible to get results by Rock-Bounce?
We all know the effect of ghosting on TV
receivers which can be brought about either
by a mismatch in the feed line resulting in
delayed signals reflected back on the feeder
or by reflection off other objects.

This effect can also be observed on the
VHF FM broadcast transmissions when a sig
nal is reflected by a distant object and ar
rives at the receiving antenna after a delay.
This ghosting on VHF FM broadcast is not
as easily observed as TV ghosting, as there
is no "visible" shift in the signal, but bad
quality reproduction results from two or
more out of phase signals being received.

I had a very good example of this effect
when I was installing a VHF FM receiver
for hi-fi broadcast reception at my Dorset
QTH. I am virtually line of sight to the VHF
FM transmitter across the sea, and I erected
a dipole to receive the signal. Stupidly, and
without adequate thought, I connected the
dipole to the receiver with a coaxial cable.
The quality of reception was bad: I could
not understand why.

I was also interested to get reception of the
VHF FM Broadcast signal free from inter
ference from my own amateur transmitter.
Here too I was in trouble.

To clear the interference from my own
transmissions I substituted shielded twin ba
lanced feeder for the coaxial lead on the
broadcast receiver fed through a balun. This
not only cured the interference from my
transmitter but also brought about a startling
improvement in the quality of the broadcast
signal.

It appeared that the broadcast VHF FM
signal was being received over two paths;
one the direct signal, and the other by re
flection from Portland Bill, a large rocky
promontory jutting out into the sea at right
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angles to the direction of the broadcast sta
tion. Little of the reflected signal would have
been picked up by the dipole, as Portland
Bill was off the end of the wire, but appar
ently the outer conductor of the coaxial
feeder was picking up the reflected signal
off Portland Bill and mixing it with the di
rect signal. The use of shielded twin balanced
feeder completely cured the distortion.

Can similar effects be found on the high
frequencies? This was a question which has
often intrigued me. It is, of course, far more
difficult to establish whether a signal re
received is the result of a "bounce" or not,
since at high frequencies it is possible for the
signal to be received by normal propagation,
reflection from the ionosphere, sporadic E,
etc. It will, therefore, take longer to reach
definite conclusions. Meanwhile the develop
ment of mobile operation enables certain ex
periments to be initiated.

Much experimentation has, of course,
been going on by mobile operators with
regard to good and bad locations for mo
bile operation. Some operators have been ex
perimenting on VHF, others on the HF Bands
while others have experimented on the LF
Bands-G6GR has done much work on 160
meters and comes to the conclusion that
low lying locations give him better results
than the tops of hills. He attributes this to
getting nearer the water table.

My own experience on the HF Bands,
14 and 21 MHz tends to favour the hills.
It is not the actual height above sea level
which matters but whether there is a clear
shot in the direction one wishes to send
the signal. One or two experiences, how
ever, seem to indicate that a hill behind
the transmitter could be an advantage.

For example, at my Dorset QTH, the sea
shore runs NW-SE and one would there
fore expect good results to the SW and,
in fact, everywhere from S through SW to
\V. This is confirmed in practice. However,
a hill runs parallel to the coast line about
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500 feet high and about half a mile back
from the coast. From here a magnificent
view is obtained to the S, SW and W , and
one might imagine that with 500 feet of
height even better results would be ob
tained . This has not proved to be the case.
Results at sea level , or 30 ft above sea level
at the coast have consistently been as good
as those from 500 feet up with an even
better shot. This could be due to the p rox
imity of the salt water and the salt im
pregnated land-which is GBGP's theory
or it could be due to reflection from the
hill behind . As yet I have no means of prov
ing which is correct- it may be due partly
to each effect.

This year I obtained licenses to operate
in several countries in Europe ( Holland, Bel
gium, Luxembourg and Austria ) and was
able to carry out experiments in varying
country. Austria is a very mountainous coun
try and it was, therefore, very interesting
to he able to experiment in various moun
tainous locations. On one occasion we were
at Obermoos, just above Ehrwald at the foot
of the cable car railway which goes up to
the top of Zugspitze. Here we were parked
on a small plateau at about 4000 feet above
sea level almost completely surrounded by
mountains. Only towards the NW were the
mountains a little less high. I faced the
car towards the NW (the polar diagram
of the car is not completely omni-direc-

tional-there is a definite lobe towards the
front of the car) and switched on the rig.
We were running a Drake TR3 to a Mark
Mobile HW3 Tribander. A few east coast
W's were coming in and I worked a few
WI's and W2's.

Then I was called by a WBI This sur
prised me. I worked him and he gave me
4 /2 report and was just as surprised to
hear me. When I signed I was called by
a W5; th en I went on working WI's and
W2's. How was it that I suddenly worked
out to the WB and W5? As I was closing
down to drive home I looked at the car
and the location and I noticed that im
mediately behind me, exactly opposite to
the direction in which I was firing was the
huge, almost vertical, 5000 foot rock face
of the Zugspitze. W ere the WB and W5
QSOs d ue to rock-bounce?

The next day I again chose a site with
a good 'shot' to the NW with a rock face
behind me. This time it was a smaller rock
face but much nearer the car. \Ve went
stra ight through to Detroit!

It is. of course, far too early to draw
any conclusion from the crude initial trials.
but it does look as if rock-bounce is possible,
and I hope this article will stimulate others
to carry out further experiments along these
lines. Mobile operation presents an excel
lent opportunity for such tests on an ama
teur basis.

. . , G3BID
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Jim Fisk WIDTY
RFD I, Box IlB
Rindge, New Hampshire 03461

Moonray

Amateur operation from the moon.

When will we hear the first amateur radio
station from the moon? It may be sooner than
you think. With plans presently being formu
lated by the Nassau Satellite Tracking Ama
teur Radio Society, NASTAR, the first lunar
rig could be on the air minutes after the
Apollo astronauts make their third success
ful landing in the Lunar Excursion Module
(LEM for short).

NASTAR, a group of amateurs at Nassau
Community College on Long Island, bases its
thinking-and hopes-on several important
facts. First of all, the unofficial word from
NASA and other sources indicates that there
could be space for an amateur transponder
on the third LEM trip to the moon. The pos
sibility is further enhanced by the fact that
NASA has agreed to study a NASTAR pro
posal for a Moon Amateur Relay-Moonray
which will be submitted to them later this
summer. The proposed unit will serve as a
long-term site beacon and, if needed, act as
an emergency communications package for
the astronauts. The present plans call for the
first Moonray prototype in 1969 and the
NASTAR group has already secured com
mitments for envirorunental testing help
from NASA, Grumman and RCA.

For those of you not familiar with en
vironmental testing, every part that goes on
a space shot requires a rigorous program of
test before it is "qualified". Qualification in
cludes-besides normal functional testing
a complete series of environmental tests that
include altitude, humidity, vibration, shock,
heat, vacuum, and salt-spray. Successful
completion of these tests fairly well insures
that the part will successfully make it
through launch, separation and the long
flight through space. Why salt-spray you
ask? Since the majority of our launch sites
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are located near the ocean, the parts on
board are often exposed to the elements
while waiting for the launch date.

NASTAR is an independent, three-year
old ham group which was given its own
building and a mile of space for an antenna
farm by Nassau Community College. Last
year the group gave a ten-week course in
satellite tracking, which was the first ever
offered at a Long Island college and possi
bility the first of its kind in the country.

When NASTAR was organized three years
ago, its first home was unique. Nassau Com
munity College took over part of Mitchell
Air Force Base as its campus and NASTAR's
first shack was in the old glass-enclosed con
trol tower. Last year the college gave the
group its own building, a former field house.
The building also provides quarters for
NASTAR's astronomy section, formerly the
Sperry Astronomy Club, a library alcove,
and a workshop.

NASTAR headquarters houses kilowatt
rigs for the high-frequency bands and two
meters as well as other transmitters on 6
and 432, plus associated receivers, convert
ers and recording equipment. In addition,
the group recently acquired a completely
operational SCR-584 radar unit for satellite
tracking in a 24-foat trailer which will soon
be towed to a location right outside the
shack.

This past fall an anonymous angel in
stalled five eighty-foot poles outside the
building. Already on them are a 40-meter
wire beam aimed at OSCAR headquarters
in California and 4UIITU in Switzerland
for relay work; a wide-spaced 20 meter
beam; a six-meter Squalo stack and two
meter Big Wheel for announcements and
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bulletins; a Wee-band beam to track
OSCAR V's ten-meter transmissions ; 44
cross-polarized elements plus two Ll-elernent
two-meter Yagi arrays for OSCAR tracking
and an assortment of long V antennas. A
forty-foot steel tower that formerly held an
Air Force siren is waiting erection to hold
432 and 1296 MHz arrays.

Actually, the group does not plan to "go
it alone" on the Moonray project. Nick Mar
shall, W60LO /2, NASTAR president and
former technical director for the OSCAR
program, says, 'We hope to involve ama
teurs all over the world in this project. There
are many other organizations such as ours,
as well as individual amateurs, who can con
tribute vital thinking and technical assis-

"lance.
The Moonray concept was originated by

NASTAR's president. A ham for 31 years,
Nick is an electronics consultant for NASA,
the Lamont Geophysical Observatory and
various electronics firms. He says, "We have
the know-how to build a relatively sophisti
cated package like Moonray. We've proved
that by the success of the OSCAR program .
What we are hoping is that Moonray will
be a truly collective ham effort, based on
advice and help from hams everywhere.
We'd like to be able to any that Moonray is
a product in which the whole ham fraterni
ty had a hand."

Leonard Victor, W2DHN, NASTAR exec
utive vice president, added, "Right now we're
worrying about keeping our bands. This
project is the type we need to prove that
amateur radio still has something to contrib
ute to the state of the art." He also points
out that, "A couple of transponders capable
of allowing contacts between any two points
on the half of the earth facing the moon at
the time might even make a dent in the load
on twenty]" One thing Moonray will do, he
promises, is shorten QSO's because of the
time lag caused by the signal's round trip
to the moon and back.

Nick hopes for a flood of responses to
help in solving some of the serious ques
tions which must be answered before the
preliminary proposal is submitted to NASA
later this summer. For example, what bands
should be used for reception and re-transmis
sion from the lunar surface? NASTAR cur
rently favors the use of 432 MHz, but they
are anxious to hear from other amateurs who
have anotber band in mind or would like to
see multi-band operation. In addition, P OW-
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er output, bandwidth, the antenna system,
and the type and extent of the beacon
telemetry system must be decided.

Three parameters of the Moonray package
are already fixed. In addi tion to its trans
ponder capabilities, it must be operable as
an independent backup emergency voice
communications package for the astronauts
in the event that they experience trouble
with their regular radio gear. Furthermore,
Moonray must serve as a low-power beacon
to be used for locating the LEM landing
site one or two years after the astronauts
have returned to earth. These potential serv
ices as communications backup equipment
for the astronauts and site marker beacon
are the reasons NASA is willing to consider
Mocnray's inclusion on the flight.

The third fixed Moonray parameter Is
that it will be nuclear powered. This is to
permit its use through the lunar night, when
solar cells would be inoperative. NASTAR
has an almost solid promise of a five-pound,
ten-watt nuclear battery with a 25-year half
life. In addition to powering the Moonray
receiver, transmitter and marker beacon,
this battery will be used to heat the pack
age during the -275 degree lunar nights.

Membership in NASTAR is open to all
licensed amateurs who are seriously inter
ested in-and willing to work at-some phase
of the group's work. This ranges from equip
ment and antenna construction to operating
VHF and UHF equipment and recording
gear. If you are interested in helping out on
this program, why not write to themf"

If nothing else, you may be able to offer
suggestions for the pending Moonray pro
posal. If you're within two-meter range of
Long Island, their members meet weekly
on Monday nights at 2000 EST on 145.85
~fHz. Better yet, check in on their regular
Sunday morning work sessions.

If Moonray is to be on the third lunar
landing sometime in 1970, it's going to take
a lot of work and planning now on the part
of the entire amateur fraternity. OSCAR was
our fi rst step into space, Moonray could well
be our second. Amateur operation from Mars,
Venus, and even Jupiter may be possibilities
in the future. However, one step at a time.
If we all pull behind NASTAR now it will
be a stcp in the right direction.

. . . WlDTY
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The switching box on top of th e SWR bridge.

The Collins 32 5-3 exciter and the Collins
75 5-3 receivers are designed to be operated
either in transceiver operation or each unit
may be operated separately. If the units are
to be used in transceiver opera tion) connect
ing plugs and cables are used to connect the
exciter and the receiver together. The 100
ohm dummy load plug is removed from the
receiver and inserted in the exciter. when
the writs are connected together in this way.
it is possible to operate them separa tely but
only within the same 200 kHz band seg
ments. If it is desired, however, to operate

Maurice Hindin W6EUV
8920 W ilshire Blvd.
Bever ly Hills, Calif.

A Simple Switch to Separate

the 325·3 and 755·3

for Cross·Band Operation

the receiver and exci ter cross band at more
than 200 kHz frequency differential, then
it is necessary to comple tely disengage the
two units. This means that mechanically it
requires the operator to unplug the connect
ing cables and reinstall the dummy load in
the receiver.

To overcome this mechanical inconven
ience of changing cables and making the
other changes needed to switch from trans
ceive to separa te transmit and receive func
tion, the writer constructed a very simple
switching unit which remains in the circuit

•
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Schematic of switching box for disengaging the 325-3 and 755-3 for cross-band operation.
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at all times. By a simple flip of a single
switch either function is instantly available
without connecting or disabling any cables,
or making any other changes.

The whole unit consists simp ly of a single
four pole double throw switch such as a
Centralab PA 1010. and eight tip jacks, a
suitable box and seven connecting cables.

The wiring of the switch and connec
tion of the cables is also shown on the at
tached diagram.

The reason that all this is necessary is

Indian
Here is one of the simplest TVI traps that

a six meter ham can use. Sure it doesn't
cost much to buy a low-pass filter that will
take care of everything above 52 MHz, and
a coaxial filter works even better as it will
also reduce the "sub-harmonics" generated
in the driver stages . But just where on the
operating table are you going to mount one
of those big coaxial tanks; and how much
room do you have for it in a mobile set-up?

I had a simple home-made AM rig that I
built primarily for mobile. Though it did put
out a nice six meter signal. it caused a little
cross-hatching on channel 5. My tv set
doesn't have a high pass filter, but I doubted
that it needed one. since my higher-power
six meter sideband rig didn't cause any TVI
at all. What I neded was something quick
and easy to cut down the 75 MHz energy
that was being generated in the 25 MHz
doubler and was being fed through the final.
Since late Saturady night is no time to go
to th e radio store to buy filters or parts, I
needed something that could be built from
accessible parts.

Remember your transmission line theory?
A half-wave open line looks like an open
circuit and a quarter-wave open line looks
like a short circuit. Also. a three-quarter
wave open line looks like a short circuit.
I carefully measured off 77Y. inches of RG
59/U coax and put a PL259 connector on
one end. This is ); wave at 50 MHz, looking
open; and ~ wave at 25 MHz. " wave at
75 MHz, 514 wave at 125 MHz, all appearing
as short circuits. I removed the antenna
lead from the transmitter. put on a coax
"T". then put the antenna lead on one
branch and my coax trap on the other branch
of the ''T''. A few checks showed that this
removed all traces on the TVII

I cut the coax for a center frequency of
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that with the patch cables connected for
transceiver operation the receiver hf crystal
oscillator controls the injection frequency to
the transmitter second mixer. In order then
to restore the units to independent opera
tion from each other, the 100 ohm dummy
load plug which was inserted in the 32 S-3
Xmtr Ose. jack J7 for transceive operation,
is again restored through the switch to its
original place in the 75 S-3 circuit, and the
cables are electrically disengaged.

.. . W6EUV

Traps
50.2 MHz and later checked it on some lab
gear: attenuation of the desired 50 MHz
signal was under ~ db. Attenuation at 25
MHz was 27 db.; at 75 MHz it was 261>
db. ; at 125 MHz it was 21 db. I can cover
the lower megacycle of the six meter band
with not over " db. insertion loss and still
get at least 25 db attenuation on 25 and 75
MHz. Thus for the price of a few minutes
time, a few inches of coax. one PL259 con
nector. and one coax ''T'' connector, I had
obtained over 25 db. attenuation of my chan
nel 5 harmonic. Naturally, there is no prob
lem finding space for the small length of
coax. It can be tucked out of sight behind
the transmitter.

If you find you have 100 MHz energy
leaking out, it would be a simple matter to
add a quarter-wave shorted stub in the same
manner. This would have no observable
effect on the desired 50 MHz signal, but
would do a fine job of knocking down 100
MHz energy. (Also 200 MHz, etc.)

This is not a cure-all, and it won't help a
bit if your rig . is radiating the interfering
signal directly or feeding it through the
power lines. Since I had checked that there
was no interference at all when my trans
mitter was feeding a dummy load, I knew
that I only needed a filter or trap at the
antenna lead.

This coax trap is about the simplest meth
od of reducing harmonics. It takes up little
space, and is about as cheap as you can get.
It would be very easy to coil up the coax
inside the transmitter and connect it directly
to the antenna terminal to eliminate the
coax "T" and the PL259 connector. Inci
dentally, it also cleared up TVI on channels
4 and 5 when used with my Conset Com
municator.

. . . ]ospeh Sheffer W9KLR
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Greg Schlender WA0NDV
611 North H.rtup
McPherson. Kenses

Construction Project:
A High School Amateur Radio Club

Are you alone in your hobby of amateur
radio? Would you like to interest other high
school age guys (and gals ) to the fun of
hamming? After all isn't any hobby more
fun if you have someone to share it with?
As you can probably see by now, I am
trying to talk to the high school age set.
You O'I's can go on to the other articles,
but you teenagers stick with me. I will try
to show you how easy it is to start this
club. Every high school should have an ama
teur radio organization.

Maybe you are asking yourself right now,
"Why a radio club in a high school?" I
know for certain that many prospective hams
are scared out of trying for a license by
the expense. The high school club would
overcome this by having a station for its
members. Also, what better way is there
to find out whether a person really likes
electronics and radio than by trying it out?
Enough of that. Let's find out how to start
this club.

A club always needs a sponsor to see that
things are run right. Science or math teach
ers usually are the easiest to get. The per
son picked should be well-liked and re
spected by the members. If he is already
a ham, you're very lucky. If he is not, then
try to interest him in becoming one. The
club will run much smoother if the sponsor
is familiar with hamming.

To start a club you need to have hams.
The best way to get hams is to teach them
yourself. Start a code class. Code is the
hardest part in getting a novice ticket, but
it is usually made much harder than it has
to be. When being taught in a group by a
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competent instructor, it is much easier. To
be any good, the class should meet every
day. A good time is about a half an hour
before school starts when everybody is fresh.
The code source can be a code oscillator
although code records or tapes are less work.
At any rate make sure this class is held
regularly, well instructed, and NOT BOR
I:'-lGI

A meeting place for the club and a room
for the club station is also needed. Even
a corner of a room is suitable for the
station. It often works out that the room
is the sponsor's classroom. Just be sure
that it will be a safe and convenient place
for the equipment.

Getting a club station is sometimes the
largest obstacle. But it is also one of the
most important aspects in that it is some
times the only place the younger members
have to operate. The first year the club is
in operation, the school probably will not
put up any money for a station. If the club
goes well, the second year they will probably
set aside some for that purpose. But that
still leaves the first year open. This is
where your state MARS program can help.
Contact your state MARS coordinator. With
his help try to get some surplus ARC-5
equipment. In many states the MARS youth
program will give ANY new novice free
ARC-5 equipment. Also look into getting a
MARS affiliated club station. If (and when )
the club does get some money, get the best
receiver you can afford. The club members
can always build some transmitters or you
can use surplus. \Vhere there's a will, there's
a way.
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The club station will need a license. This
is no problem. All that is needed is a gen
eral class operator to sign a Form 610 as
trustee of the club. Of course, it would be
better if the trustee were a member, but
any local ham will do.

After the club is going well, and you
have graduated your first code class into
novices, keep the club going by making
your meetings interesting and fun. Hemem
ber, we younger hams like action so give
us plenty of it. H old numerous contests.
Show films at meetings. Hold fund raising
activities. Get some good speakers. Have
initiations for new members. Operate Field
Day and in nationwide contests. But keep
things moving. Do not let the club bog down
or it will fold. This is good advice for any
dub.

This makes six steps to starting a good
higl. school amateur radio club. They are

as follows:
1. Get a good sponsor (preferably a

teacher ) .
2. Start a code class.
3. Find a meeting place and a room for

the club station.
4. Try to get a club station.
5. Get a license for the station.
6. Keep the club interesting.

Conquer each one of these steps separately
and well, and you will have a firm founda
tion for a good club.

Alright you teenage hams. I have done
what I can. The rest is up to you. Watsa
we double the number of high school radio
clubs in the next year. Let rna know how
many of you do sta rt a club. I do not know
whether I have struck oil with you or not,
but I am going to quit boring.

.. . WA(Z)NDV

New Medical Service
via Ham Radio

A now and much needed medical service
began last fa ll when Duke University Medi
cal Center Amateur Radio Club began PRO
JECT ~IED-AID (Medical Assistance for
Isolated Doctors) to provide up-to-date med
ical advice, consultation and encouragement
to doctors working in remote areas through
out the world.

To provide this service the Club station,
WA4BLK, is manned daily, and the fre
quency of 14,250 kHz is monitored con
tinuously. Doctors on duty from 0900

. j) m" 5 l@l ii

I
,j

."

Dr. E. Croft long, Director, Project Med-Ald, Pre
Iesser of Community Health Sciences and lee Wil
liamson one of the operators.
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through 1700 EST can pick up the nearest
te lephone and confer with distant MDs
whenever they call in, and, when ~IDs are
busy or off duty, the inquiries are taken down
on a tape recorder and the replies similarly
recorded as soon as possible and transmitted
back to the overseas stat ion.

The project was sponsored by the Mary
Reynolds Babcock Foundation, of \Vinston
Salem. Although funds cannot be provided
for stations at distant points, lists of equip
ment are availab le to help other interested
groups do this. Those interested in support
ing this work may obtain copies of these
lists (describing complete field installations
from 200 to 1000 walls) by writing to tbe
Director, Project MED-AID, Box 3005, Duke
Hospital, Durham, North Carolina, 27706.
Telephone 919-684-8Il1 , Extension 2498.

Amateurs working near the frequency of
14,250 kHz are urged to check carefully to
sec that they are not interfering with this
vita l work. By the end of the year it is ex
pected that from 40 to 50 isolated medical
and hospital outposts will he set up to par
ticipate, so there should be increasing busi
ness on this frequency, and this should be
another means of demonstrating to some of
the newer countries how very useful to them
amateur radio can be.
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Wayne Montague VE3FYL
1190 Atwater Avenue
Port Credit, Ontario
Canada

Heath HR-I0 Modifications

gain
and

the rf
circuit.

voltage regulation, rearranged
control. put in a new S-meter
added a solid-state rectifier.

In the front-end 1 replaced the 6BZ6 rf
amplifier with a 6AK5. Before installing the
6AK5, remove the I20k screen-grid resistor
from the circuit and lift pin 7 of the tube
socket from ground. The increased sensi
tivity is well worth this simple modification.

To improve the stability for SSB and CW
operation, 1 added a voltage-regulator tube.
I used an OA2 because I happened to have
it in the junk box, but an OB2 should work
just as well. Since the 6X4 rectifier is re-

The lIeath IIR-lO receiver is an excellent
choice for the novice, but with our crowded
bands these days, improving the selectivity
of any receiver is a worthwhile project.
The modifications described here include in
creased selectivity and sensitivity and make
the set act as if it cost much more than the
total outlay for the circuit changes-a mere
twelve dollars.

Since the IIR-IO appears to be a very
popular receiver with novices and generals
alike, these modifications will be for the
mutual benefit of all. In addition to the sen
sitivity and selectivity improvements , I added
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Modified HR · l0 circuitry. These changes result in improved se nsitivity, selectivity and stability.
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placed by two 500 mA, 600 PIV silicon
diodes, the 6X4 socket is used for the VR
tube. In addition, you will need some ad
ditional solder lugs. This can be accomplished
by installing a 3-lug terminal strip in place
of the 2-lug strip which is mounted near
the BEA8 in the mixer section.

In this modification most of the harness
cab le can be rewired and rerouted to the
new point, saving wire and preserving over
all neatness. To install the new S-meter
(Lafayette 99R2514) , remove the pilot light
in the left-hand corner, remove the old S
meter and the black metal bracket and cut a
2J~" hole through the front panel. Cut the
hole so th e old S-meter calibration points
are removed in the waste p lastic.

Alignment

The HR- IO in its modified form is a very
sensitive receiver, and since we are squeez
ing the last bit of performance out of it, the
alignment of the various stages is a little
painstaking. The first step is the alignment
of the if stages. If you have a signal gen
erator, all well and good. If not, use a heat
note from the crystal calibrator. For proper
selectivity the if transformer slugs are set for
the first peak after the slugs are screwed all
the way out and back in again.

If you encounter oscillation in the if
stages, it can be cured by lowering the value
of the 6IlA6 grid resistor, slightly detuning
the second or third if or shunting the second
if transformer with a 68k resistor. After you
are satisfied that the if stages are properly
aligned, proceed with the alignment of the
rf stages.

Results

After these simple modifications, the set
works like a charm. In fact, it is too selec
tive for AM work, but just dandy for CW and
SSn. In addition, frequency stab ility is ex
cellent, and it takes a pretty large fluctuation
in line voltage to make it jump off frequency.

Setting the rf gain control has no bear
ing on S-meter position-it just decreases
sensitivity, lowering the reading, but not pin
ning it up scale. I find that on forty meters
I seldom have the rf gain control much above
the one o'clock position.

I would like to thank Ted, VE3ABN for
typing, and John VE3FWX, for his construc
tive criticism.

. • . VE3FYL
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Luxury with Ecol1omy
1" Euhionable Murray Hil/,
N ew Y ork City

No New York City parking problems 
just drive up to.our door and let us take

- care of your car.
The ROGER WILLIAM S HOTEL is

sa conveniemly located to most of the city 's exciting attranians;
induding Times Square, Radio City, Lincoln Center, Empire
Stare Building, etc. The ROGER WILLIAMS HOTEL ctlers
a homdike atmosphere in bcauriful rooms with modern
television, Air ron ditioninJ:, and a good Restaurant and
Co!f.e(' Shop , W rite for folder DB2

Phone: ( 8 1 B j, MUe·OeOO
ROGER 'W"ILLIA lo4S H OTEL

MADI SON AVE. a t 3 1at STREET

NJ ~'0fY! W"CIDIR\]K

MORE TALK POWER
WITHOUT DISTORTION

SPEECH COMPRESSOR CSP I I
A New and novel desig n provides lnsten
teneous pe ek lirnitinq with no distort ion. The
unit installs in microphone leeds and provides
an effective average power ga in of 10 d B
re lative to the peak output. Its usefu lness
epplies to all forms of voice t ransmissions
inc luding and especia lly sing le sldebend.

Pri ce: $111.00 Postpaid in U.S.A.
(Add 3% Tax in Moss.)
WrIte For free Brochur.

COMDEL, INC.
218 Bay Rd ., Hamilton, Ma n . 01 982

87



A. E. H.nkinson WA0NQL
bM2 Sooth P.ul
Littleton, Colorado 10120

Glub, Glub, I'm Drowning
After an evening of listening to the hash

on 80, the average amateur mayor may
not, dependent upon his age, recall bygone
days when the noise level seemed lower.
Maybe this falls in the category of remember
ing the snow storms which seemed heavier,
or the air which was purer.

At any rate, all this was triggered off
by a recent article in one of the Denver
papers entitled more or less "Is Denver
Drowning". In this instance, the reference
was to the air which on occasion gets a bit
thick, particularly on days when the wind
forgets to blow. By coincidence, this article
appeared during the same week that an
interference committee had a scheduled
meeting. Possibly with the question of air
pollution in the back of his mind, the guest
speaker raised the question in retrospect as
to whether or not we, meaning those in
volved in communications in one way or
another, are drowning in our noise.

Unfortunately, as the meeting developed,
the problem is not a temporary one which
can be forgotten with a chuckle. And as
the meeting and discussion progressed, some
of the bits and pieces which may come back
to haunt us started to show up.

The type of noise discussed and men
tioned here is "random noise". It is the type
of noise that is generated anywhere a meas
urable amount of electric power is con
sumed. In particular but not exclusively, it
is something everyone of us citydwcllcrs
contributes to in one way or another. The
"random" designation is to separate if from
the deliberately generated noise such as that
of the frug or the watusi on the local A~l

broadcast. Naturally since this noise is gen
erated in fashion or another, we as in
dividuals generally feel that this is the prob
lem of: a. The Government b. The State
c. The Power Company d. Somebody Else.
But not necessarily in that order. Strangely
enough, we may even break down and ad
mit that we as individuals might be just
a little bit responsible, but unfortunately,
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we are not about to change our way of
living just to knock down a bit of noise.
Or are we? This "noise" thing is like the
statements made by the friendly neighbor
hood bank about the compounding of in
terest on your deposit only this time, we
do the paying.

So then how do we as Individuals con
tribute to the random noise figure? Turn
on a light, the switch arcs, presto-noise! Start
the car, run a drill, a grinder, electric beat
ers, the lawnmower and on and on with
each item feeding in a little more random
noise. Not much on an individual basis but
when you examine the amount of rotating
equipment alone in the average metropolitan
area, the not much suddenly becomes the
very much.

The increase in the random noise level
over the years can be related to the in
crease in kilowatt hour consumption, and
of course the increase in automobiles and
its ignition system, compounded even here
by transistorized ignition systems with the
higher voltages and on and on.

Stop! You got me therel Great strides
have been made in decreasing ignition noise
by shielding, by filtering, by grounding,
and even by switching over to a Diesel en
gine. The efforts, the tricks, the articles all
concerning taming a wild ignition system
are many. The use of the carbon type re
sistance wire might be cited as one of the
steps forward, or is it? I wish I could men
tion the name of the individual who ran
some tests on this type of ignition wire but
since I do not know how he would feel about
it, I shall pass on that.

At any rate, this individual, according
to my sources, made a series of checks on
the carbon wire and found that after eight
to twelve thousand miles, the effectiveness
of the wire showed a definite decrease.
Evidently something was happening after
this amount of mileage that had a detri
mental effect, however, no major change
in the appearance took place, just a change
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work out to be a smooth line soaring to
the top of the graph, but instead, showed
a definite scal loping tendency with peaks
which might be attributed to harmonics of
power line frequency in connection with ro
tating eq uipment. W orkiug on the hasis of
an average curve from the measurements
tak en , it was noted that there appeared to
be a decrease in the noise level of approxi
mately 28 dB for each 10 Ml Iz increase
in frequency, up if) approximately 30 ~IHz.

Keep in mind that this figure is in con
nection with the overall random noise pic
ture and susceptibility of a particular fre
quency to say ignition noise is just a small
part of the overall noise picture.

The irony of the sit uation seems to he that
the United Sta tes, as one of the world's
lead ing producers and consumers o f elec
tr ical und electronic eq uipment is feeding
th is sea of noise at all ever increasing ra te
while hcmonning the problems. III some
cases, communications problems arc solved
by a power increase which increases power
consumption which increases noise and so
on. \\'itlt the complex power distrihution
systems in lise throughout the country, it is
small wonder that noisc generated in one
area pops up mil es away. It might he an
eycopener to flud out how man y men and
how much eq uip ment is maintained h y the
power utilities in the nation now as com
pared to ten years ago. Certainly coopcm
tion by power company personnel is easier
than ever to obtain when power line noise
problems arise. Chalk it up to nice people,
desire to maintain a uoiscfrce system, or
just public relations, the amateur is the one
who ben efits.

Bills to elitist governmen t support have
been int roduced and d ied . w ell. it took a
while for the pressure to he put on T V set
mnnufucturcrs to conform to minimum radia
tion standards. Maybe one of these days,
when the noise builds up to a roar, the
opportunity to pressure people in the posit ion
to obtain such legislation may p resent itself.
In the meantime, the cheapie h eating p ad s.
"budget priced electric blankets" add to
our woes. As a last grabber, the state of
the art 1ll00·('S on and we find ourselves
with hotter receivers which immediately
latch on to the increased noise making it
sound even b etter, which forthwith calls
on the noise blankers, which consume m ore
power, which.. .

in the effectiveness. A bit of investigative
analysis by some other interested parties
turned up what would appear to be a super
simple answer. T he ignition system was orig
inally installed on a new ear, after the
sta ted nnlcugc , the "trouble" appeared.
\Vhat if anything happened at this time out
of the ordin ary? 0:otlling excep t the routi ne
change of plugs by the careful car owner.
So here is wire of carbon composition, after
months of exposure to the elements, it is
suddenly clutched by a mechanic, jost led,
tugged, hent, and so the trouble appears.
Sounds like a plug for the do it yourself
mechanic.

More on cars, not from the point of quiet
ing one for use as the transporter of m ob ile
eq uipment, hill instead viewed as a culprit.
Are any particular brands of horseless
carriage more responsib le for noise than
others? Two makes that received purt tc u
lur mention were the popular V\V and the
Jaguar. Of these two, the discussion concern
ing the Jag was by far the most interesting.
One individual who was a combination ama
teur, sports car fan, and employed in com
munications, made several remarks concern
ing of all things, the hood on the Jag. The
hood is metal. It is apparent ly gro llnded
via ti le hood hinges, or is it? Il l' ind icated
that from experience, the Jag ignition sys
tem in operation, is a fine source of corona
d isplay. So effect ively. wc have a source
of random rf under a metal (grounded )
hood . However, since in the interest of anti
rattle. the hood is equipped with rubber
bumpers, we find instead that the dimen
sions of the hood " cry hand ily couple energy
from the "source" to the surround ing space.
1I0w Now Brown Cow? Back to the groun d
ing st raps, p rovided of course you own the
car. If you d on't. then suffer!

\Vell cars are found in the greatest volume
around cities. So lets fool them! Move out
to that hill on the outski rts and enjoy
suburbia with a view of the city ligh ts.
Sound fine, hut then again is it . . . Some
measurements on random noise made by a
private concern over and around a major
west coast city (not Denver. thank heavens )
indicated that the «noise xtgnature" of the
city could he read lip to 40 m iles away.
Ti lt' measuremen ts were conducted p rim arily
in the area of 15 kl l z to 30 MfIz. Care
was taken not to measure as "noise", b road
cast sta tions and other legitimately operat
rug services. T he p attern found did not
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CONVERTER SALE Virgin Islands
Semicentennial Week

UK'S BARB'D WIRE ANTENNA

RSGB Welcome to
London Scheme

Overseas visitors to London who wish to
meet British radio amateurs are invited to
telephone any of the numbers on the fol
lowing list. so that suitable arrangement
for their recep tion may be made. It would
be of assistance if a preliminary letter, giv
ing the dates of their trip and details of
any special interests or needs could be sent
to the Puhlieity Officer, Radio Society of
Great Britain , 95 Collinwood Gardens, Clay
hall, Ilford, Essex. England. The RSGB re
grets that they are unable to undertake any
accommodation bookings, although they are
able to advise visitors who have difficulty
in finding hotel rooms. T hey strongly ad
vise visitors not to come to London unless
they have made definite accommodation
arrangements.

Direct inquiries from visitors to RSGB
Headquarters will be re-routed to one of
these numbers: 550-0882, Colindale 1443,
Colinda!e 4770. Laburnum 5733, Words
worth 5723 or SM8-5866. Your cooperation
would be appreciated.

Photo by Wj nifr-ed A. Scott

An amateur radio station established by the Virgin
Islands' Semicentennial Commission and operated in
conjunction with the islands' 50th anniversary e b
servance will be donated to the St. Thomas branch
of Boy Scouts of America and run as the officia l
8.S.A. Amateur Radio Club. During Semicentennial
Week the station attracted many residents and visi·
tors and over 500 contacts were made with hams
th roughout the mainland and the world . In this
photo, left to right, Antonio Benvenutti KV4BA, Pat
Mille r KV4CI and Les Scott KV4EY demonstrate the
operation of the station.

UNIQUENEW

2 db NF, .2 IJ.V for 6 db signal to noise ratio, mil.
epee. epoxy Rlaas printed circuit board, variable ror
wa rd Rain ecn rrcl, built-In power supply available
for all models . 2N3823 FET f ront e nd available tor
1.5 db NF and reduced eroes-modu lettcn effeeta ,

Full radiating surface but shorter tha n a dipole.
No co ils or traps to dhtort t he rad iation pa t.
tern. Th e desig n results in increased ca paci
ta nce , and t herefore, shorter length. for reso
nance. Ideal for places where a Iull-lenqth
d ipole is too long.

The IbO m Barb'd wire antenna is only 18b
feet long. The 80/75 Barb'd wire antenna is
on ly 94 feet long. The 40 m Barb'd wire en
t.nna is only 48 feet long. The 20 m Barb'd
wire d ipole and beam is only 24 feet long .

Feed with SO/75 ohm coal-no matching
devices required.

Send a $1 U.S. money order for mailing and
handling of pictures and instruction sheet for
building your own.

Southwest Semiconductor Specialists
P.O. BOX 12312, SAN ANTONIO, TEXAS 18212

6 METER SOLID STATE
RF CONVERTERS

C. LeRoy Kerr, WA6CTK
P.O. Box 444

Montebello, Colifornia 90641

TH ESE CONVERTERS CAN REALLY PULL IN THE OXI

Model Input 1'01 li z Output MHz P rit:e
88610 60-54 14.18 $21.95
SS610F Sa me 8 8 above but FET rf amp. 39.95
88611 SO-M 7-11 21.96
SS611F Same as above but FET rt amp, 39.96
88510 50·6 4 MHz rl pre-amplifl.er 9.96
88511 60-54 MHz FET rt pre-amplifier 29.95
SS600X Spel'i a l IF (.6-30 MHz) 24..95
SS660XF FET specia l IF (.6·30 MHz) 42.95

Fer buil t-in po wer supply. add 6.00

For prompt sh ipment of stock m odele Inelude postal
money order or casbier's cheek. S pecia l model.
, h ipped within s ix weeks. Pereonal checks must
c1E'ar before sh ipm ent. In clude 20% deposit for COD.

Unconditionally gua ranteed.
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2510 S. Bedfor d sr.. Los Angeles , Cal. 90034

PLEASE INCLUDE YOUR ZIP CODE
WHEN YOU WRITE 73.

........- ., ..;; :::: .
••

both for only

ER2 RECEIVER

$37/7
Extra Transmitler: $ 13. 33

FRED BRAIL MFG.

Narrow-band system
operates up to
100 ft . Keep
RECEIVER in garage,
TRANSMITIER in
glove compar tment.
Made of finest.
handwired com
pcnent s. Approved
by FCC . Order today!
If not sat isf ied.
return in 10 days
for full refund.

RABID O~t\\~

GARAGE n\\\\\\~

Spacing Homemade Air
Wound Coils

External SWR Bridge Meters
when using an S'VR b ridge with an ex

ternal meter (such as for one man adjust
ments at the antenna), connect suitable rf
chokes inside the bridge at the meter con
nections. Otherwise the meter leads may
act as pick-up atennas and give erroneous
meter readings.

. . . Richard Mollenline WA0KKC

After trying several methods for spacing
the turns in air wound coils, I have come
tip with this method. It is cheap, easy, and
almost fool proof. First wind the coil "tight"
with the turns touching. Push the pointed
end of the toothpicks between the turns at
approximate ly 120 degree intervals around
the coil and the spring tension of the coil
will hold the spacers in place while the
glue or epoxy sets finn. E ither round or
flat toothpicks can be used, depending on
the spacing d esired. Nails, or other metal
spacers will scratch the enamel and should
only be used on bare or tinned wires. The
toothpicks can be easily removed when the
glue sets. •

CUSTOM SYSTEMS
KITS . ACCESSORIES

I

~()\\ t>.\.\.

t.'IOB\l~ u\\HS

MORE RANGE .•.
with NO NOISE

ELIMINATE IGNITION NOISE
ElECTRO · SHIELD e

YOUR ENGINE
FROM

. Chuck Miller DL5AFIK4SEL• •
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Tec:hnic:al Aid Group

•

The members of 73's Technical Aid Group
are listed below. They are willing to help
other hams with their technical problems. If
you have a question about ham radio which
can be answered adequately through the
mail, write to one of the Volunteer TAG
members whose specialty encompasses your
query. Please write legibly and include a
self-addressed stamped envelope with your
request.

If you feel you are qualified to help other
hams and would like to join the Technical
Aid Group, write for complete details. To do
the most good and to provide the best cover
age, we need TAG members in all parts of
the country. Right now all US call areas ex
cept \VI are represented as well as Europe
and South America.

Although 73 will help the Technical Aid
Group with organizational help and publicity.
we want it to be a ham-to-ham group help
ing anyone who needs help, whether they arc
73 readers or not.

Bob Groh WA2CKY, BSEE, 123 Anthony
Street, Rochester, New York 14619. Special
izes in VHFI UH F solid-state power ampli
fiers, but will be glad to make comments on
any subject.

Jim Ashe W2DXH, R.D. I, Freeville, New
York. Test equipment, general.

G. H. Krauss WA2GFP, BSEE, ~ISEE,

70-15175 Street, Flushing, New York 11365.
\Vill answer any questions, de to microwave,
state-of-the-art in all areas of communications
circuit design, analysis and use. Offers help
in TV, AM, SSB, novice transmitter and re
ceivers, VHF antennas and converters, re
ceivers, semiconductors, test equipment, digi
tal techniques and product data.

Don Nelson WB2EGZ, EE, 9 Oreenndge
Road, Ashland, New Jersey 08034. VHF an
tennas and converters, semiconductors, selec
tion and app lication of vacuum tubes.

Stix Borok WB2PFY, high school student,
209-25 18 Avenue, Bayside, New York 11360.
Novice help.

Richard Tashner WB2TCC, high school
student, 163-34 21 Road, Whitestone, New
York 11357. General.

J. J. Marold WB2TZK, 01 Division, USS
Mansfield 00728, FPO San Francisco, Cali
fornia 96601. General.

Clyde Washburn K2SZC, 1170 Gcnesee
Street, Building 3, Rochester, New York
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14611. TV, AM, SSB, receivers, VHF con
verters, semiconductors, test, general, product
data.

Theodore Cohen W9VZLl3, BS, MS, PhD,
261 Congressional Lane, Apartment 407,
Rockville, Maryland 20852. Amateur TV,
both conventional and slow-scan.

James Venable K4YZE, MS, LLB, LLM,
119 Yancey Drive, Marietta, Georgia. AM,
SSB. novice gear, VHF. semiconductors. and
test equipment.

J. Bradley K6HPR/4, BSEE, 3011 Fair
mont Street, Falls Church, Virginia 22042.
General.

Wayne Malone W8JRC /4, BSEE, 3120
Alice Street, West Melbourne, Florida 32901.
General.

Bruce Creighton WA5JVL, 8704 Belfast
Street, New Orleans, Louisiana 70118. Nov
ice help and general questions.

Louis Frenzel W5TOM, BAS, 4822
Woodmont, Houston, Texas 77045. Electronic
keyers, digital electronics, IC's, commercial
equipment and modifications, novice prob
lems, filters and selectivity, audio.

George Daughters WB6AIG, BS, MS, 1613
Notre Dame Drive, Mountain View. Cali
fornia. Semiconductors, VHF converters, test
equipment, general.

Tom O'Hara W60RG, 10253 East Nadine,
Temple City, California 91780. ATV, VHF
converters, semiconductors, general questions.

Steve Diamond WB6UOV, college student,
Post Office Box 1684, Oakland, California
94604. Repeaters and problems regarding
legality of control methods. Also TV, novice
transmitters and receivers, VHF antennas
and converters, receivers, semiconductors,
and product data.

Orris Grefsheim WA6UYD, 1427 West
Park, Lodi, California 95240. TV, HF an
tennas, SSB, VHF antennas and converters.
receivers, semiconductors, and general ques
tions.

Hugh Wells W6WTU, BA, 1411 18th
Street, Manhattan Beach, California 90266.
A~l. receivers , mobile, test equipment, sur
plus repeaters.

Howard Krawctz \VAG\VUI , HS, 654
Bnrnsley Way, Sunnyvale. California 94087.
HF antennas. A~t , general.

Howard Pyle W70E, 3434-74th Avenue,
S.E., Mercer Island, Woshington 98040. Nov
ice help.
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PRESENTING THE ALL NEW

AMECO PT
ALL BAND FRAME
GRID PREAMPLIFIER
• 6 THRU 160 METERS
• FEEDS 2nd RECEIVER
Model PT, with built-in power
supply, transfer relay, connecting
cables, wired and tested.

Amateur Net .. .. ,.. ...... .. ,....$49.95

"

PORTABLE ANTENNA
with Non·Shatterable Base

Patented

DPZ CORPORATION
P. O. BOX 1615

JUPITER, FLORIDA 33458

• 20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2pounds
• Complete for 5

Frequencies

$24.50
askyour local doaler

or
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The Galaxy V Mark 2

Jim Fisk W IDTY
RFD I, Box 138
Rindge, New Hampshire 03461

A quick glance at the new Galaxy V,
Mark 2, five-band SSB transceiver leads you
to wonder what changes were made from the
previous model. The front panel certainly
doesn't look very much different. The only
changes evident here are the new vernier
logging scale and removal of the "zeroing"
knob. However, a look inside and a quick
check of the schematic show that this new
transceiver from Galaxy has actually been
modified a great deal.

The most obvious difference is the large
number of semiconductors that have taken
the place of tubes. In the Mark 2, semi
conductors are used in the VFO, high-fre
quency crystal oscillator, speech amplifiers,
AVe rectifier and amplifier, C\V sidetone
generator, and receiver audio stages . In ad
dition, the optional plug-in VOX accessory
is completely transistorized.

The solid-s tate VFO is really exceptional
- no less than four transistors are used: the
oscillator, a two-transistor buffer stage and
an output stage. The people at Galaxy are
so proud of the stability of this new VFO
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that they run a frequency-stability check
on each transceiver and include the curve
with the unit. The frequency drift on my
Galaxy V, Mark 2, is less than 100 Hz in
any fifteen minute period, and most of that
takes place in the first thirty minutes after
it's turned on. After forty-five minutes or
so it's difficult to detect any drift at all.
This was borne out when I had the oppor
tunity to see the Mark 2 VFO run into a
digital frequency counter-once you set it on
frequency there were occasional 1 Hz drifts
to one side or the other, but that's all.

In addition to its excellent stability quali
ties, frequency readout is extremely linear.
When you zero in on the nearest 100 kHz
point and set the vernier logging scale, you
can read the frequency directly in kilohertz.
\Vith a little practice you can interpolate
to within about 100 Hz. If a DX station says
that he's listening on 14206 kHz, you can
hit it right on the money with no effort at all.

Other new, more subtle features of the
Mark 2 are 400 walts on SSB, sidetone
audio for CW, optional CW break-in and an
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the same frequency where you're listening,
and not hopping across the band with every
"over." In the CW mode, the 6E]7 trans
mitting mixer is grid-block keyed.

The internal ALe system consists of two
semiconductor diodes in the final grid cir
cuit. Whenever grid current flows in the
power amplifier, it is rectified and coupled
as a negative ALC voltage to the 6EW6 if
amplifier, reducing the gain to maintain
linearity.

Receiver circuit
In the receiver the incoming signal is

amplified by a 12BZ6 rf amplifier and then
coupled in to a 6HG8 receiving mixer. The
mixing signal is supplied by the same VFO
and 6EA8 mixer used in the transmitter. The
output of the mixer is fed into the crystal
filter and then to a 6EW6 if stage. It is fur
ther amplified in the second if amplifier, a
12BA6, and coupled into the 6GX6 product
detector. The low-level audio output from
the product detector drives the solid-state
AVC rectifier and audio amplifier stages. The
negative AVC voltage is applied to the rf
stage and the first and second if stages.

op tional CW BIter. Many of the transceivers
on the market leave a lot to be desired for
the CW operator; not so with the Mark 2.
With the break-in and filter options, and the
built-in sidetone feature, it's a dream to
use on CWo

If you have ever tried to work the CW
section of a DX contest, or tried to snag a
rare one in a pileup on twenty meters, you
know exactly what I mean. The if BIters de
signed for sideband just don't do the job on
C\V. However, the optional new Galaxy F-3
fil ter provides the extreme selectivity re
quired in C\V work. The selectivity is nomi
nally 300 liz wide at the -6 dB points,
with some broadening as the signal level in
creases . In fact, the selectivity is adequate
to split the m ark and space signals from an
RTTY signal shifting only 170 liz! To com
pensate for insertion losses, a one-stage tran
sistor amplifier is built in . With this little
nicety it is possible to switch the F -3 filter
in with no change in the audio output.

Transmitter circuit
In the Mark 2 the microphone signal is

amplified by two transistor audio amplifiers
and then applied to a 12AT7 balanced mod
ulator. A carrier signal from a 6GX6 crystal
controlled carrier oscillator is also coupled
into the balanced modulator-the frequency
depending upon which sideband is selected,
upper or lower. The output from the 12AT7
is a double sideband, suppressed carrier sig
nal.

This D.S.S.C. signal is coupled into the
six-crystal lattice filter. This fil ter is only
2.1 kHz wide at 6 dB down and its ex
cellent shape factor results in a very clean
SSB signal with unwanted sideband suppres
sion of at least 55 dB. The SS B signal from
the output of the filter is amplified by a
6EW6 if stage and then coupled into a
6EJ7 transmitting mixer.

The 5.0 to 5.5 MHz signal from the VFO
is coupled directly into the transmitting
mixer stage for operation on 20 and 80
meters. On 40, 15, and 10, a signal from the
high-frequency crystal oscillator is mixed
with the VFO output in a 6EA8 mixer and
then applied to the 6EJ7 t ransmitting mixer.
This signal is coupled into tile 6GK6 driver
then to the parallel 6HF5 output stage.

For C\V operation the carrier oscillator is
shifted so that the carrier is centered in the
bandpass of th e crystal filter. This is help
ful because you are transmitting on exactly
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Galaxy V Mk 2
Frequ~ncy eov~ra£e:

Typell of emission :

Pow er input:

88B £eneration:

Receiver aen!l itivity:

Io'~aturell :

A ccessories:

Size and w€Ol£ht :

Priee:

Specifications
3.5-4.0 MHz, 7 .0-7.6
MHz. 14.0-14.6 MHz,
2 1.0-21.6 MHz, 28.0
28.5 MHz, 211.5-29.0
MHz.
Selectable upper or
lower s ideband. CW o
400 watts PEP 58'B,
300 watts CWo
Crystal lattice filter,
bandwidth 2.1 k.Hz at
6 dB points. Un
wanted sideband sup
pression -56 dB.
Carrier suppression
-1.5 dB.
0.6 p,V for 10 dB sig
nal to noise ratio.
Push-to-talk or op
tional V OX, ALC,
automatic carrier in
s e rt io n fo r C W ,
break-in CW opera
t ion with VOX acces
sory, grid-block key
ing on CW, tu ning
dial w ith vernier log
g ing scale provides
1 kHz frequency read.
out-interpolation to
within 100 Hz, op
tional 300 Hz CW
filter.
12 tubes, 16 t ransis
tors and 9 diodes.
Parallel 6HF5's in
the power amplifier.
A C36 117 V ac power
supply, G35A 12 Vdc
mobile power supply,
remote VFO, crystal
ca librator, F-3 CW
fil ter, VOX.
6" x 10~" x lI lA".
IS pounds.
$4020.00.
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vox

In the optional VOX unit, an audio signal
is picked lip at the second speech ampli
fier and feel into a two-stage VOX amplifier.
The output of the VOX amplifier is used to
d rive a Schmitt trigger. T he base to emitter
junct ion of a transistor is used as a level
reference zener diode in the trigger circuit.
when the input reaches the level preset by
this diode, the trigger quickly conducts and
drives a re lay amplifier. The trigger circuit
is much more positive than the usual VOX

circuitry and minimizes undesirable relay
chattering. In the CW mode the keyin g
circu it operates the sidetone oscilla tor w hich
injects a strong audio signal to operate the
VOX for break-in operation .

\Vhen you combine all of these features
with a 0.5 p.V sensilivity for 10 dB signal
to noise ratio, selectable sideband, 400 watts
PEP and complete five-band coverage, in
cluding a full megahertz on 10 meters, you
have an all-around transceiver that is hard
to beal.

.•. WIDTY

The Transistor: A Primer

7. Transistors are definitely interchange
able. The problem is to get them exchange
able at the store where we got them.

8. No, we don't have a sample transistor
to show you. \Ve did have but lost it on
the way here.

9. No, d ropping a transistor is not harm
ful. It always finds a soft spot in your cuff
where it is lost.

10. Yes. we can define the words, "ep i
taxial planar passivated". They are dis
couraging words.

11. No, do not use RC-8U to interconnect
monolithic chips containing 60 transistors
and diodes. Use 5U4's ( in the darlington
connection for transistors) instead to bene
fit from the large signal handling capability.

12. Yes, if you repair a transistor rig
and have to leave the vtvm connected to
sustain oscillation, you can charge the cus
tom er for the vtvrn.

13. Yes, the boxes that transistors come
in where d esigned to contain transistors
why do you ask?

14. No, there is no shock hazard in
volved in servicing transistor rigs other than
the initial one upon removal of the cover
and having peered inside.

15. Yes. transistors last a lifetime. They
usually survive the serviceman who works
on them since he usually shoots himself by
and-by.

16. No, this isn't a biased op inion . That
depends upon what you mean by bias. I
used to know but I don't any more.

17. Watch itl Don't anyone move. No,
this isn't a stickup. I just dropped my last
2N697.

It is Inevitable that successful new de
vices such as the transistor are the sub ject
of controversy, the victim of misconception,
and the target of sour-grapes-type tube
guys who are poor losers. Now we've got to
go hack to year 1 and clear the air so that
both the ncophite and the hoped-for con
verts will understand the transistor's his
lory, it's uses, and its limitations.

1. It is not true that transistors were in
vented by a fashion plate and thief because
the tubes he stole made his pockets bulge
und ruined his crease.

2. The question, "Where are transistors
found"? is somewhat a contradiction in
terms. Once a transistor is lost it stays lost.

3. The practice of plating transistors with
precious metal and using them as shirt studs
and cuff links was a natural outcome after
the discovery that they cannot be found if
they roll under the bed or the bureau.

4. It is not true that the Japanese make
transistors because they don't know how to
make tubes. They simply don't have room
to make tubes.

5. It is not true that Japanese transistor
rigs are packaged by their fishing indus
try and the parts are not packed like sar
dines. Soy bean oil, cottonseed oil, mustard
sauce, and catsup are all corrosive to transis
tors. At least the transistors have not ap
peared with every other one inverted on
the board.

6. It is not necessary for the casual ex
perimenter to stock a multitude of transis
tors for his home projects. You usually find
only two typ es on his bench; the ruptured
junction PNP and the open collector NPN.
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Resurfacing Pilistic Faces on Meters
D id you ever try to take a reading by

squinting through the face of a meter that
has been marred by a molten drop of solder?
I did for a long time until I decided to
sell the instrument and found that I could
not even give it away because of that ugly
mark. Since I could not lose anything, I
decided to try and fix it.

With some very fine steel wool, I rubbed
the whole plastic face in such a way as not
to leave any noticeable gouges and the face
was evenly frosted . \Vhen this was done the
face looked like the inside of a frosted light
bulb, and the mark left by the solder had

disappeared. After this operation I sprinkled
a bit of powdered kitchen cleanser on the
face and rubbed it on with care, avoiding
allY large grit. After a few minutes of this,
the face became clear again, and a fina l
buffing with a cloth did the trick. To prevent
any static electricity from affecting the ac
curacy of my meter after this work. I spread
a thin film of a liquid dishwashing detergent
on the face of the meter and let it dry. Now
my me ter looks like it did when it was
brand new. I found that this also works well
on wristwatch crystals.

. . . E. Babudrc VE3ECU

Testing Silicon Diodes

4701( 4701( 470 1( 470 1( 4701(

turer sets up his equipment to make "good
diodes", it's fairly difficult to make poor
ones. That is to say that a great many 200
volts PIV diodes have actual PIV ratings of
600 volts and SOme even better.

In using these diodes for high-voltage
power supplies there are several rules which
should be rigorously adhered to. 1. There
should be a .001 ~F disc capacitor across
each diode. 2. There should be approximate
ly *' meg resistor across each diode in the
string. (These resistors equalize the reverse
voltage drop across each diode compensat
ing for individual leakage resistances. The
capacitors tend to round off most high volt
age transients from the power line). 3. Al
low, at least, 20% safety factor in initial
design, i.e., a 2400 volt de supply with 2400
volts AC each side of center has a inverse
peak voltage of 6720 volts. 2.8 X 2400. With
20% safety factor the diodes should be cap
able of with standing 8024 volts. Ref: 37th
Edition ARRL handbook, page 221.

... John McFeters K00LG

It has been my fortunate experience to
have acquired a number of silicon diodes
as well as signal diodes and transistors.
The problem of course is to evaluate these
units so as to make proper use of them
without exceeding their inverse peak values.
i.e., non-destructive testing.

The first problem was in obtaining a burn
out proof micro-ammeter. Surveying the
equipment on the bench I spotted a VTVM.
A little further thought led me to realize
this was exactly the instrument I searched
for. Its input resistance is 11 megohms and
in operation it is actually measuring the
current through this resistance. All this
means is that for each 11 volts read on
the meter there is 1 microamp of current
flowing through the meter. 10 microamps
110 volts etc. Therefore: using a VTVM
for a dropping resistor in conjunction with
a variable voltage dc power supply of on
the order of 1000 volts, it is possible to
"avalance" both diodes and transistors with
out damaging them.

In evaluating silicon diodes for high-volt
age power supplies, etc. , the diodes should
have less than 1 microamp of leakage. The
maximum peak inverse voltage that can be
safely used on a particular diode would be
that voltage with produces 1 microamp of
leakage or less. This would be the diode's
"PIV" rating.

It has been said that once a manufac-
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Mort Waters W2J Dl
82 Boston Avenue
Massapequa, l. I.. N. Y.
11 758

The Heathkit 58401 Transmitter

Companion to the SB301 receiver re
viewed here last month, the SB401 is, like
its partner in receiving, a modified and
improved version of an older piece of gear,
in this case the SB400, an exciter which
lost no time in establishing a good reputa
tion.

Frequency coverage is from 10 to 80 me
ters in eight 500 kHz segments, four of
which are required for the full spread from
28 to 30 Mllz. The operator has a choice
of upper or lower sideband and vox acti
vated C\V on all frequencies.

C ircuit

Make no mistake-nothing's missing from
the S1l40I. A fistful of controls make you
master of any situation. Tracing out the
circuit will make this clear.

Audio input, either high-impedance mike
or phone patch, is applied to the grid of
the preamplifier, half of a 6EA8. Audio
response is shaped to restrict bandwidth to
350 to 2450 Hz, plus or minus 3 dB. The
amplified signal goes through a capacitor
and level control to the other half of the
6EA8, a cathode follower.

In either of the SSB positions-upper or
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lower-audio from the 6EA8 is also applied
through the vox gain control to the vox
amplifier. When operating CW, however,
a 1000 lIz sidetone is generated by a 6J11
tone generator and amplified by a 6D IO
tone amplifier; this feeds the grid of the
vox amplifier, allowing vox to be used in
all modes. Output from the vox amplifier is
rectified by a diode and coupled to the grid
of the relay amplifier. Vox sensitivity and
drop-out time are adjustable, as is anti-vox
level.

In addition to keying the vox amplifier,
the tone oscillator also provides a monitor
ing sidetone. This can be obtained by feed
ing the receiver audio into a rear panel
jack on the transmitter, then plugging the
station loudspeaker into another jack. There
after, the received signal is heard normally
until the transmitter is activated; at that
point. the receiver is muted and the side
tone is heard in the speaker instead, each
time the key is closed-a very convenient
arrangement which will be appreciated by
CW hounds. A level control inside the cabi
net, but easily accessible, adjusts sidetone
volume.

A triple-triode Compactron, a 6AVII , is
used as follows: one triode is the lower
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8B-0I01 Specifications

suppresses a spurious signal at 8.6 MHz
which might otherwise appear in the out
put on the 7 MHz band.

Driver output is applied to the grids of
a pair of 6146's in parallel, operating in
Class ABI. An internal pot sets bias at -50
volts to hold the no-signal plate current
at 50 rnA.

Peak driving voltage for the finals is
variable with the C\ V level control, which
is in tandem with the microphone gain on
the front panel. In SSB operation, the limit
tug action of the ALe circuitry also affects
the driving voltage.

A conventional pi network couples final
output to the antenna. Impedances of ap
proximately 40 to 150 ohms can be matched.
A built-in relay automatically transfers the
antenna from the transmitter to the receiver.

sideband carrier generator, at 3393.6 kHz.
~ Another triode section is for the upper side

band carrier at 3396.4 kHz, and in the
CW mode, uses another crystal at 3395.4
kHz. Only that triode selected by the mode
switch receives plate voltage. The third triode
is a cathode follower in all modes.

Audio from the speech-amplifier cathode
follower and carrier from the sideband gen
era tor are fed to a diode ring balanced
modulator whose output is the sum and
difference of the audio and carrier fre
quencies. \Vhen operating on C\ V, a small
de voltage upsets the balance of the modu
lator, producing output on the C\V carrier
frequency.

The signal is then coupled through a trans
fanner to the grid of a 6AV6. which iso
lates the balanced modulator from the crys
tal filter and provides for the proper im
pcdance matching. This stage is also par
tially controlled by ALC (automatic level
control) voltage which will be mentioned
later. From the isolation amplifier, the signal
next goes to a 2.1 kHz crystal lattice filter,
emerging to be coupled to the grid of the
6E\V6 mixer.

The SB401's VFO operates over a range
of 5 to 5.5 mHz, its output passing to the
cathode of the 6E\V6 mixer, which pro
duces the sum and difference of the VFO
and previously generated frequencies. The
sum frequency is then coupled through a
bandpass coupler (8.395 to 8.895 MHz) to
the grid of the heterodyne mixer. another
6EW6.

The triode portion of a 6A\V8 is a
heterodyne oscillator whose plate voltage
is regulated, and whose frequency is de
ten nined by one of the eight switch-selected
crystals. Its output is also coupled to the
grid of the 6EW6 heterodyne mixer. In
passing, note that the sale function of the
pentode section of the same 6A\V8 is to
amplify the heterodyne oscillator input from
the companion receiver, the 513301, when
operating transceive. Only when the mode
switch is in the "transceive" position is
plate voltage applied to this part of the
tube. In the "independent transmit" posi
ion, voltage is applied instead to the plate
of the 6A\V8 heterodyne oscillator.

The signals from th e bandpass coupler
and heterodyne oscillator are mixed in the
6EW6 heterodyne mixer. Only the differ
ence frequencies reach the grid of the
6CL6 driver tube. A trap in the driver grid
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Frequency CoveraKe:

Emission :

Input power:

Out put power :

Output impedance:

F req uency sta bi li ty:

Sideband generation:

Dial accuracy:

Features :

P ower requirements :

Size and weig ht :

P rice :

3.5 to 01 .0; 7.0 to 7.5:
14.0 to 101.5; 21.0 to 21.5;
28.0 to 28.5; 28.5 to 29.0 :
29.0 to 29.5 ; 29 .5 to 30.0
MHz.
Selectable upper or low
er sideba nd, CW o
180 watta P EP 8S B, 170
watta C W o

100 watts on 80 th roua-h
15 meters ; 80 wa tts on
on 10 meters.

50 t o 75 ohms.

Less than 100 H z d rift
p er hour after 20 m inute
wa rmup period. Less t han
100 H z drift for 10%
changes in l ine voltage.
Crystal lattice filter . Car 
r ier suppression 55 dB
down from rated output.
Unwa nted sideband sup
pression 55 d B down f rom
rated output at 1000 H :r.
and h igher. Third or der
dis tor tion 30 d B down
f rom rated PEP ou tput.

Visual accuracy w it h in
200 H z on all bands :
Electrical accur acy wit h 
in 01 00 H z on a ll bands
a fter calibration to near
est 100 kHz point.

Noise level at Ieeet (0 dB
below rated carrier ; audIo
frequency response f rom
350 to 2(50 H z ; 10 dB
audio eompreeefon ; h igh
impeda nce microphone a n d
p hone-patch inputs.

105-125 vee. 60/60 Hz. 80
watts in stan dby; 260
watts CW (key down ).

14 % " x 6%" x 13% " .
26'h pounds.
$285. (Op tion a l crystal
pack $29.95) .
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In either LSB or USB modes, when the
final tubes are driven into grid current, a
voltage appears at the junction of a re
sistor and capacitor in the final grid cir
cuit. This voltage, which follows the audio
peaks. is rectified by a pair of diodes and
appears on the grid of the 6AV6 isolation
amplifier as a bias. Thus, should the finals
be overdriven, gain is reduced immediately
to prevent splatter. In one of its several
switchable positions, the panel meter dis
plays the ALe voltage. By keeping an eye
cocked at it, drive may be effectively con
trolled by holding voice and gain at the
level where the needle stays where it's sup
posed to.

The meter also reads final grid and plate
current and plate voltage, as well as rela
tive output and is very useful in tuning up
and operating within the proper parameters.

The lineup is completed by a solid state
power supply furnishing 720 volts de under
full load of 250 mA. Lower voltage dc-250
volts-is also provided for other stages, and
there is -170 volts of bias too.

Comparison with the 58400

The major difference between the new
rig and its rather young ancestor is «in
stant transceive". Owners of the SB400 will
recognize the value of this new feature im
mediately; you no longer have to open the
cabinet and change the output cable from
the VFO to switch modes. It was never a
hig deal to do so, but there's no doubt that
the convenience is well worth having. So
many SB400 owners have home-brewed con
versions that will do the same thing that a
number of articles have already found their
way into the magazines. At least one un
pubUcized version this writer knows of
(K2UUJ fathered it) was based on the fact
that the heterodyne oscillator is activated
only in the transceive mode. The plate volt
age was picked up at a convenient point
to power a relay that performed the actual
switching of cables. Other schemes have
been used successfully.

An added driver coil is an important but
less noticeable improvement which results
in more 10 meter drive. The single driver
coil in the SB400 was tuned for 28 MHz.
As a result, drive was insufficient in the
upper reaches of the band. Now, with the
extra coil peaked at 29 MHz switched into
the circuit better results are assured.

The VFO mixer stage, although still us-
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ing a 6EW6, has been completely revamped.
Even a casual comparison shows the dif
ference at once. A 21.1 ~IHz trap is now
included in the circuit. There arc many
minor revamps elsewhere, the mere fact of
their existence is a pretty good indication
that the boys at Benton Harber arc satis
fied with nothing but the ultimate and con
tinue to improve their product even when
it is already well accepted.

As further evidence of this thinking, the
58401 has a 680 ohm resistor inserted in
the screen voltage supply to the finals. It
has been added because it reduces the al
ready acceptable distortion products figure
by 3 to 4 dB more.

Although the SB400 was designed to op
erate independently or transceive with the
SB300 receiver (which it will also do with
the new SB301 ), it was sold only as a com
plete unit. With the advent of the SB401,
however, Heath has changed their market
ing strategy and made the rig even more
of a bargain for those who own the receiver.
The new model is available complete, as
before-which is what you'd need to use
it with any other receiver-but, if you own
either the SB300 or SB301, you can buy
the transmitter for less without the crystals
which are sold as a separate accessory.

The new transmitter's VFO has been modi
fied, just as it was in the transition from
one receiver to another. Minor circuitry
changes and use of an industrial type 6BZ6
instead of the old 6AU6 is the story. At
the risk of boring those who may have read
the review of the SB301, this seems to be
gilding the lily, because the original VFO
was rock steady. The new one is at least
as good, if not better.

Other minor but noticeable changes . . .
a different type of socket on the rear panel
to provide line voltage ac to operate ex
ternal relays; the use of two terminal boards
smaller than used in the SB400 for below
chassis parts mounting, cleaning things up
nicely.

Construction, alignment and operation

A total of 37); hours was spent building
the transmitter, including about two hours
for photography. Alignment, for which you
need a VTVM with an rf probe, a ham
band or general coverage receiver, and a
dummy load, took about 3 hours more.

Would-be builders may benefit from these
suggestions:
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VANGUARD
MODEL 501
Made In USA.

Before soldering any connections from the
cable harnesses, lay them in the most ad
vantageous position. T wisting them here and
there will make for a neater job. Take this
precaution- where the manual specifica lly
instructs you not to shorten leads breaking
out of the harness, don't. Hear and obey!

Make every effort to achieve proper align
ment of th e dial mechanism. Set up right
it is as smooth as the expensive spread;
if not , it shrieks, groans and otherwise
suffers.

Once construction, alignment and calibra
tion arc finished, you can begin to enjoy
th e fruits of your labor. This transmitter
is everything you could want. SSB buffs
will be proud of their clean, splatter-free
signals, excellent suppression, freedom from
drift, and natural audio quality. The vox
is smooth and can be adjusted from instant
dropout to holding in long enough so that
you' ll never kn ow you worked Don Miller.
This is no gag-I found m yself cuttin g its
hold-in time for fear I wouldn't hear his
rapid-fire comebacks.

Brasspounders will revel in the clean,
chirp free T9X note, to say nothing of the
convenience of the built-in sidetone and vox
activated b reak-in keying. The scope in m y
shack displays a si llJ1al which is shaped good,
like a CW signal should.

Add the undeniably good looks of the p ack
age, the fr actional kHz readout, and you've
got quite a piece of equip ment.

Final comments concern transceive opera
tion with the S8300 or SB301. Numerous
interconnecting cables are required, as ex
pected, but three of them-those which bring
the VFO, BFO and heterodyne oscillator sig
nals into the transmitter-must be cut from
RG62 coax cable to exactly 2 feet. The cable
is supplied with the kit.

When the transmitter and receiver are
interconnected and CW operation is desired,
the transmitter's mode switch should remain
in the "transceive" position at all times,
whether actually transceiving or operating
sp lit frequency. If the mode switch is set
instead to the "transmit" position for C\V,
a constant beat note is heard in the receiver.
This isn't too clear in the manual and it
took a personal discussion with the H eath
engineers before it was cleared up. As a
result, they have issued a bulletin to clarify
the matter, and arc in cluding a revision in
current production. This also applies to the
SB300 /400 combination. . .. W2JDL
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$279.95
SHIPPING COllECT

COMPLETE WITH LENS

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 Is a completely automatIc
closed circuit television camera capable of transmit
t ing aharp, clear, live pictures to-one or more TV sets
of your choice vIa a low-cost antenna cable (RG·59U)
up to a distance of 1000 ft without the need for ec
ceasorle. or modifications on the TV sets. The range
can be extended Indefinitely by using line amplifiers
at repeated Intervals or by using radio transmitters
where regulatron .. permit. -
There are hundreds of practical uses tn business,
hom e, school, etc. for eny purpose that requires you
or a nyone chosen to observe anything taking place
anywhere the camera Is placed. Oe51gned for contin
uous unattended operat ion, the ali-transistor circuitry
of the 501 consumes only 7 watts of power.

SPECIFICATIONS:
• MlliurlS 2¥t" x 4" x 7" (excluding rlns Ind connldon).

• Wli.hs 3V1 Ibs.
• Opwltes on 100_130 yoltl 50 or 60 cyclls, 7 Wltft.

• Tested at 10° to 125" F.
• Adyanced circuitry utilizing 35 Ilml-eondudon most of

which .rl IlIicon.

• fil ld Iffect input circuit for mTnJmvm video noise.

• Resolution guar.nteed to exceed standardl lIt by 515
line TV rlcelYlfl.

• Rf output 30.000 microyolts adjustable for channe'. 2
to 6. .

• Video output 1.5V Pop composi'e with sfandard nlg..
tiYI sync (r. ndom interllce).

• Vlew.ble pictures obt.in.bla with iIIumin.tTon IS low
as 1 ft . cendll.

• Vidicon controlled light companlltion; 150/1.

• Adju.t.bll iris on Ilnl In.bl., u.e in bright sunlight.

• NIW long life, sull_minleture vidicon with spectraT re
sponse slmller to Type n35A.

• flectroniClI:T regulatld power supply and thermlllly
compenllte circuits elimlnll'e chanSie In picture qUllity
when line voltllSie and temperature fluctuate.

• All Pllrts ,u.r.nteed for 1 year (except for open fil.·
ment on Vidicon or braakilgl).

• ,,,,t, low-cost service .lwilY' available from our f.ctory
in Hollis, N.Y.

Pre-set AdJust. b1e eontrols Inelud. the followln.: Video • • In,
vide. COmPenSlltl on, pld est.1 level. tll.et \lolt.,e. beam \lolt••••
bu m al iGnment. ellotrleal foeUl , horizontal freQuency. horluntal
slu , n rU eal f"Quancy. ve rtloal lilt, vertloal linearity, modula.
tion and RF frequency out put.

Send your o,der dired 10 our faclory

VANGUARD LABS
196.!S Jamai.. Ave. Dept. S Hollis, N.Y. 11423



Howard Pyle W 70 E
3434 74th Avenue, S.E.
Mercer Island. Washingto n 98040

Climbing the Novice Ladder

Part VIII: Approaching the pinnacle of final achievement.

Five days after mailing her order, Judy's
little Adventurer transmitter arrived; two days
later Joe's Knight-Kit T-60 was delivered to
his door. Judy immediately coaxed her Dad
into taking her out to FN's place as FN had
agreed to put her little rig on the air and
give it the acid test. When they arrived ,
FN took the transmitter, set it on his bench
and ran his eagle eye over it. "Looks pretty
nice Judy .. . not a single scratch and no
paint chipped . .. I'd say the former owner
had given it good care. Let's hook her up to
my test antenna now and see how she loads
up:' Using clip leads from the antenna and
ground terminals on the rig to the terminal
screws on his bench. F N plugged in his key.
went in his shack, turned on the receiver
and put it on the speaker. "We can't legally
make an on-the-air test Judy. without sign
ing our call letters at least every ten min
utes. As you're not yet licensed. I'll have to
do the actual keying of course and I'll use
my own call letters. I put the receiver on in
the shack so we can ask "QRM?" occasion
ally and we can then hear anyone whom we
might be bothering on the frequency. Lucky
I've got quite a store of crystals here; that's
one thing we all overlooked when you or
dered the transmitter; should have told you
to order at least one crystal in the novice
band at the same lime." "I thought of that
Cramps," Judy replied, but it slipped me
when I placed the order. We won't have to
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send for a crystal though; all three stor&s
down-town have a pretty fair stock including
novice crysta ls so we can get one there; Joe
will need one too." "That's right, Judy, and
1 suggest that you both get just one for
the 80 meter novice band for a starter. Get a
frequency well removed from either end of
the band to insure that your operation will be
well within bounds. Check at the club and
see what frequencies other local novices are
using. You can then get one a little off from
any of those and you won't interfere with
each other then but you can still communi
cate back and forth. For the tests we're going
to make now though we won't need a novice
band crystal as my Extra Class License gives
me all amateur privileges, but let's pick a
crystal as close to the novice band as my
stock will produce. Let's see here's one at
3520 too low 3610 still a bit
low ah, 3685 that's only 15 kilohertz
from the low end of the novice band . . . let's
give that a try" and so saying, F N plugged
it in. "Now you can plug the AC cord into
the outlet Judy .. . wait a minute . . .
check the 'on-off' switch on the panel first
Judy . . . be sure it is 'off' . That's right; now
turn on the switch. The pilot light comes on
and we can see the glow of the tubes through
the vent holes in the cabinet .. . so far. so
good. Let 'er 'cook' for a few minutes to
warm up the tubes and then if no smoke,
we'll tune 'er up:' In a couple of minutes
FN asked for the instruction manual and
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Judy handed it to him, "I'm looking for the
tune-up instructions Judy; I know what to
do hut I want you to follow it in the book
as I make the adjustments. First we'll put
the band switch on 80 and the meter switch
on 'grid' . Now we'll tune the oscillator dial
until we get a maximum reading on the
meter; this is the 'drive' to the grid of the final
amplifier tube. Next we flip the meter switch
to 'plate' and quickly tune the final amplifier
dial, leaving it at minimum point at which it
dips. \Ve do this quickly so the current
doesn't run away . . . could damage the
meter or tube or both if we make a sluggish
operation of this. And, I noticed but forgot
to mention that the 'load' switch was already
in the minimum position which it should be.
There . . . see how great a difference in
meter reading when you hit the dip point?
From almost off scale the pointer fell clear
hack to about 30; good. Now we want about
100 on the meter . . . that's 100 milliamperes
or normal load for the 807 amplifier tube.
So . . . we'll advance the loading adjust
ment switch one point at a time. As w e do
the meter reading will go higher each time.
We bring it back to the dip point with the
fin al amplifier tuning dial . . . see? Notice
that the dip point is now 45; we can load
still more; let's take another step on the
load switch, again dipping the final. Now

we're reading 60; let's load it another point;
ah, now we're getting close . . . reads
slightly above 80 now; one more point.
There, that's so close to 100 that we'll leave
it . . . about 97 I'd say. The next point on
the load switch would probably take it well
over 100 which would be an overload on
the tube which we don't want. As a final
adjustment, we flip the meter switch to 'grid'
again, and with the oscillator tuning dial,
adjust the current so that it reads not more
than 4 on the smaller scale; that's nonnal
for the 807 tube. Finally, touch up the final
amplifier dial if necessary to establish the
dip point which should still remain around
95 to 98 . . . it does. Let me light my pipe
now and then we'll send a few V's and my
call , ask "QRM?" and listen to the speaker
for a minute." After coaxing a few bil
lowing smoke clouds from the old com cob,
FN made several V's . . . the generally ac
cepted test signal, made the word 'test',
asked "QRM?" and signed his call. Except
for background noise and a little static, all
was quiet from the speaker; apparently no
interference was being caused to others.
"Now," said FN, "suppose we try a 'CQ'
call and see if we can raise anyone. Relax
Judy, you're as tense as a fiddle string." FN
laughed and turned to her Dad saying,
«You too, Tom; you'd think we were about
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to set off a dynamite blast!" Both Tom and
Jud y released a d eep breath which broke the
tension somewhat while FN slowly and
carefully made a conventional CQ call with
the key. "Now Judy, let's go in the shack and
tune around the frequency a little hi t on
either side; chances are against us raising
a novice as we are outside of their b and but
one of the VFO equipped General class
guys may answer pretty close to our fre
quency." FN tuned about 10 kilohertz either
side of his crys tal frequency but no re
sponse. He said, "OK, let's try again now
and when I'm through calling, you tune
around on the receiver Judy and see if we
get a bite." Repeating the earlier process
brought only silence in the speaker and
Judy 's face fell a bit. Seeing this, FN bol
stered her spirits a bit with, "Think nothing
of it girl . . . not too many stations on in
the daytime you know, but we'll give it
another whirl ; they say the 'third time is the
I ' "c rarm .

Once more the general call to anyone to
answer . .. CQ . . . went out then Jud y care
fully tuned the receiver. "Whoah," called
FN as she crossed a relatively loud carrier
slowly m aking code, 'back up and tune him
in ." As she did FN said, "He's calling us
judy, you get it?" "Oh IE ) Cramps, I'm too
excited to figure it out " to which both Tom
and F N laughed. "Try writ ing down what he
says anyway Judy" FN said as he listened
to what the slowly sending sta tion was say
ing. \ Vhen the other station h ad completed
his call, FN went back on the key equally
slowly, gave h im his signal report, FN's
location and his sine then told him , "Just
making a test here 0 :\1; can't stay with you
this time but would like a signal report and
your QTH and name please." Back came the
other fellow, FN acknowledged and thanked
him and then signed off with a "73." "Well
Judy," FN queried . d id you copy any of it?"
"Well" she replied, "I got some of it but not
enough to really make sense; what d id he
say C ramps?" "F irst off he gave us a signal
report Judy; HST 579 . . . not had. That
means our signal was easily readable at
streng th 7 . . . 9 is maximum . . . and we
have a good crys ta l no te. Then h e told us
that he was in Beaver, Pennsylvania . . .
that's just across the Pennsylvania-Oh io stutr
line ... about 200 mi les from here nluI.,dlly.
Not exactly 'DX' but it's a good start. Now
let's see what I've got in a forty meter
crystal and we'll try for a contact there.
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Here's oue right in the novice band . . .
7190 ... where'd ' get that ' wonder? Let's
try i t." Crystals were quickly changed, the
band switch set to 40 and the tuning proc
ess repeated until the antenna and tuhe were
properly loaded. After setting the receiver
to the same frequency as the transmitter
crystal, FN put out a slow ·CQ.' Better luck
this time . ..an answer on the first call and
almost on the same frequency. \Vhen the d is
tant station had completed his call F N an
nounced, "Judy, we've raised a novice in
the 7th call letter district ... that's way out
west; this little rig looks like it was going
to d o it's stuff in great shape." F N answer ed
the call with the usual preliminaries then
listened while Judy attempted to put down
th e return reply on paper. Much to h er sur
p rise and d elight she got both his name,
'Paul' and his location in Cody, Wyoming!
She missed the signal report figures hut Fl\'
told her, "579 again, Judy; that's as good
as we got from Pennsylvania . \ Vyoming is
some six: or eight hundred miles from here
but remember, 40 meters is a better band
for long haul contacts than 80; we're doing
fine though. Now the only other novice hand
you can work is 15 meters but I don't have
a crys tal for any part of that band . . .
seldom work it and when I do , use the
VFO. No matter though ; we've done eno ugh
to prove that the little Adventurer can dish
it out . \Vhy don't you leave it with me for
a few d ays? You don't h ave your license yet
so you can't use it and that way I'll h ave
a chance to try it out with my regular d ipole
antennas and several crystals." "Fine Cramps;
like you say. no need for m e to just sit and
gloat over it at home until I get my ticket
so you go ahead and use it and see how
much DX you can pile up" Judy laughed.
"I wouldn't laugh yet Jud y," F N returned,
"you might be surprised at all the foreign
contacts I might make." Judy looked a hit
dubious but accepted F N's statement with,
"Hope you do, Cramps . . . wish I could."

The little Adventurer having demonstra ted
it's worthiness, was then turned ofT for the
present and F N turned to Tom saying,
"Tom, you and Judy bought 100 feet of
antenna wire and a couple of insulators for
your temporary antenna a little while hack.
' Vhy d on't you get another roll of antenna
wire . .. fift y fed will be more than enough
this time .. . and another insulator and 111
drop over in a day or so and show you and
Jud y how to make up a good dipole antenna
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which will really give Judy's transmitter ami
receiver a chance. You will need an antenna
about 130 feet long with an insulator in the
center and some coaxial cable for a 'feeder'
line from the antenna to Judy's shack. You
can use the antenna wire you already have
as well as the two insulators, and the extra
wire and insulator will let you lengthen the
sky wire end insulate it in the middle ; I'll
show you what it's all about when I come
over. \Vait till then before you get any coax
cable too as we'Il have to figure where you're
going to hang the antenna and estimate the
length of coax we'll need . .. it's sold by the
foot so we won't have to waste any . . .
the stuff costs about a nickel a foot. I've
got a Jot of surplus coax connectors so we
won't have to get one for the transmitter
end of the feeder. And by the way Tom,
how you coming with learning the code
yourself?" "w ell Dad, Judy says I'm catch
ing on but [ don't have too much time to
practice you know. Judy sends to me for
awhile each evening and I'm beginning to
recognize a lot of the letters now. I'm d oing
a bit of reading in her ABC's book and the
License .\lanunl too, and they both are be
ginning to make a bit of sense now. 1'1I
make it before long .. . you'll see." Then ,
with appropriate farewells, he und Judy
climbed in the station wagon and headed
homeward; Tom would pick up the wire
tomorrow.

That evening Judy phoned Joe to tell him
of the arrival of her transmitter and results
of the tests at F:\'s shack. "Gee, Judy, that's
swell" joe commented. "My r ig hasn't come
yet but [ expect it any d ay now." Then
Judy told him that FN was coming over to
show her and her Dad how to make up and
hang a good antenna . "Dad's getting some
more wire and insulators in town tomorrow
and then Gramps will help us." "Gee judy,"
Joe carne back , "how about me getting in
on the antenna deal too? I'm going to have
to have a good aile too you kn ow. I've just
been using an old hunk of lampcord in the
att ic for m y receiver but I'll need better
than that for the transmitter." "Sure j oe,"
Judy replied, " I don't see why not; 1 think
Cramps is cominp; tomorrow afternoon hut
you'd better phone him to he sure. \Ve can
all work on it together and we'll all learn
something." "Swell Judy; I'll give FN a call
aIHI we'll fix it up." "OK Joe, see you at the
J tidy Mansfield antenna farm then" was
Judy's JaugLing rejoinder as she hung up.

JULY j t; ll

Tom had picked up the wire and an in
sulator the next morning and FN had con
firmed to Joe that he would be out at Judy's
in the afte rnoon, so shortly after lunch the
little group gathered. The first order of busi
ness was to decide where to stre tch the ;1Il

tenna, and while T om liud a rather bUITY
up kitchen cabinet project in hi s cabinet
shop he was agreeable to taking a little time
to do a bit of looking with them and catch
up on his shop work in the evening. His shop
was about 75 feet behind the house where
J udy would have her shack in her room.
About 60 feet from the front of the house a
stately maple tree rose about 50 fee t. T o FN
this seemed a natural. "Tom" he said, "you
can stick a 15 foot hunk of 2x2 on the ridge
of your shop with three light guy wires and
that will make a good sup port for one end
of the antenna and will put it nbcut 35
feet above the ground ... that's a good
height. Then you can stretch the anten na
between th is mast and the maple out front
.. . that's about 180 fee t ; all we'll need for
the antenna is about 130 feet h ut we'll fi x
that by hanging the antenna itself in about
the middle of the stretch and let the bcisttng
rope take care of the extra length . If you' re
willing to put up a stick on the shop for OIl C

end, I'll make up a dim en sioned sketch from
which to build the antenna. Put all awning
pulley and a length of sash cord 011 the top
of the mast , remember, and we' ll need the
same in the tree so I'd better get a co uple
of pulleys and a hank of sash cord while I'm
in town. I'll p ick up the coax cable for you
too, then you can go right ahead. That
sound OK to you?" "Yeah Dad, I'\"(~ got lots
of 2x2 stock in the shop and p lenty of gal
vanized fence wire to usc for guys. I'll make
up a little sadd le for the roof ridge und if
Joe call stick around, maybe we can get the
mast un vet tudnv ... It's still cur!v ...

~ . .
how about it j oe?" "Sure, Mr. Mansfield ."
Joe replied, "I'd like to help ; let's do it."
FN, satisfied with the arrangements, made
up a rough sketch of the antenna make-up
which they could do while he did a few
errands in town, jumped in his Jeep and
took off.

Bv 4 o'clock F~ was hack ami luund
that the antenna 'crew' had made good prog
ress. T om W:lS ready for the rope ami pulley
for the short mast and lie am) Joe mad e
short work of erecting it in place. Joe, w ith
the agi li ty of youth , skinned up the old
maple for about 35 feet and soon had the
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Next month: Judy and Joe reach the top rung
of the ladder. They receive their licenses
and are well launched on their novice ca
reer with some pertinent advice from FN.

rope and pulley fastened in place, came down
and prepared a gallon paint bucket full of
sand for the lower end of the hoist cable.
In FN's absence, Joe and Judy had taken
down the old antenna and had ono of the
antenna legs laid out and spliced into both
insulators. "Well," FN commented, "good
team work. You people have done such a
fast joh I think I'll stick around and see it
finished . . . \ don't have to be home for
another hour or so and it looks like you'll
have her swinging in the clear before then."
\Vith this he uncoiled the coax cable he had
brought and showed Judy how to attach it
to the center insulator while Joe made up
the other leg of the antenna. After soldering
the joints at the center insulator, FN pro
nounced the sky-wire ready to hoist and
with Tom on the shop roof and Joe at the
base of the tree, the antenna was hauled
in place with Judy keeping the coax feeder
free from obstructions on the house. "There
you go" said FN, when the hoist was com
pleted, "a good looking, workmanlike job
you've made of it and it'll work as well as it
looks. I'm going to be pushing alI for home
now, but Tom, you can drill a small hole
in the window sash of Judy's shack and
push the coax feeder through. Judy can skin
the cud and hook the braided shield to the
ground post on her receiver and the center
conductor of the coax to the antenna terminal.
You'll see quite a difference in the perform
ance of your receiver Judy, but don't for
get to adjust the antenna trimmer on the
receiver to resonate with this new antenna."
"Gee Cramps, thanks so much," Judy ex
claimed, "I hadn't expected we'd f imh the
antenna job today and I'm going to have a
lot of fun listening around this evening: '
"Yes Judy, that's all you can do now until
your license comes, so make the most of it.
Joe, what about your antenna?" "Oh, I'm
going to stop at Jim Turner's on the way
home and pick up the wire and stuff and
Larry and a couple of the guys from the
club are coming over Saturday to help me put
up an antenna. Gee. I'd better get going
before Turner closes" and so saying Joe
took alI; FN was not far behind him as he
drove olI in his Jeep.

$31.95
42.95
39.95
59.95
49.95
77.50

WRITE

A28-3 10 Meter, 3 Element, 800m 10'
A28-4 10 Meter, 4 Element, 800m 18'
A21-3 15 Meter, 3 Element, 800m 12'
A21-4 15 Meter, 4 Element, 800m 22'
Al4-2 20 Meter, 2 Element, 800m 10'
A14-3 20 Meter, 3 Element, 800m 20'
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CAM' ALSERT SUTLER INVITES
HAM RADIO ENHUSIASTS Of ALL AGES

TO TRY FOR YO UR
GENERAL CLASS TICKET
THIS SUMMER I OUR 8th SEASON

NOVICES , TECHNICIANS AND C.B. ' ers
ESPECIALLY TAKE NOTE

T tlla ee-ed Amateur Radio Camp. Y.ll.C.A. owned and o~rlted.
caD acrommodatr 60 camllers. Thrre II no &Ile UmU. W. h u e
had campen from 7 th ruuCh j4 yean of I,e. It II UrY help ful If
you can COpy :iwtlm or hate a Norlce or Tedmlrlln t icket. but It
II not necesSlry. T ime II div ided betwten ndla clauu In code
and theory an d t he usua l eemp .cUI' l tin. such as Iwlmmln c .
archerr. nnerr. hlklnl!. etc. Gold prlvllegu are Included .t the
bea utlfu l New tu eer Country Club eourae.
F.ntlre ata ll' rolli liU or Il cl'naed haml who are InstructoR In
electrical enll'lneerlnll In some or nue nneet colleges and unlver .
, Ities, Camp open. AUlI:ust :; an d clolu August 19. Tuition of
$115.00 Indude. ,n camp eXllenaes: room. meals. notebooks. tnt
books. and tm urence, Selld for our brochure.

FOR
MORE
OX PUNCH

Cush Croft Mooobeams combine superior elec
tricol a nd mechanical features with the best
quali ty ma teria ls and workmanship . They will
provide relia ble doy to day amateur communi
cations a nd tha t extra ox punch, when needed,
for contest work o r emergency communications.

-- - - _._- - - - - ----- - - - ---
I
I e. L. Pefers . K4DNJ I

G4!R4!l"al SUl"et tJ l"fI II Gilyl. Roth Y.M.e.A., Elkin, North Carolina I
I P lease IMd me t he Booklet and AppllCil tion Bl ank tor the 1I Camp Albert. B utler Ra di o Ben lon.
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Type N Connector
for the APX-6

Tired of fighting with the type HN con
nector that comes on the front p anel of
the APX-6? Well, contrary to popular be
lief, it's relatively easy to change it over
to a more conventional type N fitting. The
whole operation only takes fifteen or twenty
minutes and is well worth the effort in
volved.

First of all, remove the tuning knobs, pull
out the tubes and remove the five screws
holding the cavity assembly to the front
panel. Remove all the screws that hold the
cathode cavities to the rest of the cavity
assembly; remove these cavities and the
spring finger gasket underneath. If you
look into the top of the T-R cavity, you
will see a coupling loop into the transmitter
cavity and the large round lead going to
the coaxial connector.

The connector is held to the cavity by a
split collar; it may be loosened by simply
removing the screw which runs through the
side. When this screw is removed , you
should be able to rotate the connector in
the collar. If you unsolder the connector
lead from the coupling loop, the connector
may be completely removed.

A type N cable jack, the UC-23D/ U, fits
nicely into this collar. A piece of 3~" brass
tubing from the hobby shop is used for
the lead to the transmitter loop. Cut a
piece of tubing 1 ''l'. inches long and solder
it to the center pin on the N connector.
Discard the braid washer, gasket and nut
from the connector; they are not required
for this application.

On the rear end of the N connector you
will see two flats which have been machined
into the body. One of these flats will have
to be extended toward the rear of the con
nector for 3' of an inch; this will provide
clearance for the screw in the retaining
collar. The flat may be enlarged with a
few strokes of a good sharp file. Install
the pin and brass tubing into the connector,
insert the connector into the collar, tighten
the screw and solder the tubing to the
transmitter coupling loop. Make sure that
the tubing has gone through the two holes
in the loop.

If you don't want to go to the trouble
of installing the type N connector, a more
expensive solution is to use an lIN to N
adapter, the UC-H 08/U. •
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WANTED
SALES ENGINEERS

EARN

$20,000 per year

lIased on commission from
sales and installation of just 3
Vanguard TV cameras per
week!

Full or Part Time

Closed circuit TV is recognized as a
definite necessity for many businesses
to combat rising costs. Thousands of
factories, office buildings. banks and

schools will welcome your demonstra
tion.

Using our list of applications as a guide
you will be able to show how any es
tablishment can use several cameras
and how each one can save thousands
of dollars through the resulting increase
in eff iciency and security.

If you are over 21, have a working
knowledge of TV and are financially
responsible, we need you as a sales
engineer to demonstrate our Model
501 in your a rea. To receive your ap
plication and additional details. send
us a resume of yourself and include a
self-addressed, stamped envelope.

VANGUARD LABS
196-23 Jamaica Ave.
Hallis, N. Y. 11423
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Gus Browning W4BPD
Cordova, South Carolina

Gus: Part 25
In tile very next apartment to Jack and

Marge, ZSIR},( and ZSIOU in Capetown, was
the apartment of j ack's mother and father.
They came over often and we had many chats
about how things used to be in South Africa
in the old days. j ack's father is now retired;
he used to be a diamond buyer in Kimberly
and knew the di amond business coming and
going. His wife had some real d andies that
I saw on her one night when she was going
out to some sort of celebration. She h ad
di amonds in her ears, around her neck, on
her wrists, on her fin gers, and a brooch or
two just pinned on. I mean to tell you that
none of them was a little old dinky 3 or 4
cara t either. I immediately started calling
her Diamond Lil. I tried m y d arndcst to let
her know that Peggy also loved diamonds,
but I never d id have any luck. I think she
loved those d iamonds even more than 1 did !
\Vhcn I was depart ing the country a few
months later, I told her to be sure to put
my name in her will!

Jack's father told me some very inte resting
stories about the diamond business; and
about some of the very large ones that had
been found years before. Also, some very
interesting stories about people trying to
slip out of the mines with d iamonds. One
was about a fellow trying to get out of
South Africa anti th rou gh customs with a hi g
batch of d iam onds. The story goes like
this: someone tipped the customs officials
that a m an was leaving from the Ic-burg
airport the n ext day, on flight numher so
and so, with his leg in a cast. The m an
claims the leg is broken. hut in reality the
inside of the cas t is embedded with diam onds.
The caller did not identify himsel f. Sure
enough, the next day on that flight a man
named Smith was pushed in a wheel ch air
up to customs; he had a one way ticket
to Amsterdam , Holland. The customs people
arrested h im an d took him into the little
room they h ave there for such people. They
very roughly tore . and cut the cast from his
supposedly broken leg. T hey were quite
rough handIi n~ him ami he was hollering
his head off saying the b roken leg was very
p ainful and that he had nothing concealed
in the cast . Of course, they didn't believe
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him at all, but when the cast , ..'3 S finally
removed and examined there were no dia
monds whatsoever. He threatened to sue the
South African government for false arrest,
painful injuries, delayed flight , and the
works. The customs office rs tried to excuse
themselves for their mishandling of him;
they even took him to a hospital and had his
leg x-rayed-the bone was broken . They paid
to have a new cast put on his leg. He said
it was a ll OK; he knew that they had a job
to do and that he would catch the flight
tomorrow for Amsterdam. The next day he
arrived at the airport, again in a wheelchair,
th e cas t was on his leg and he left for
Amsterdam- only this time the cast was
loaded up with those diamonds. This wa s
d iscovered la ter when th e diamond market
of Amsterdam was suddenly flooded with
South African d iam onds wh ich were traced
d irt-cfly to the man wi th the broken leg.

Oh yes, Diamond Lil loved those diamonds
and I never did get to first base in chiseling
them from her! Later on, when I was in
Kimberly, I was approached by someo ne on
the street who had a handful of diamonds;
he wanted $1,000 for the lot. As a rough
guess there were about five 1 carat stones,
two or three 3 carat stones. and one or two
that looked like 5 carat stones. I d arned
ncar bought those stones and would have
become a di am ond sm uggler m yself, but I
just plain ch ickcned out. Also, I did not
want to spend $ 1,000 of \VHPSA money.
possibly breaking 11p the entire DXpedition.
1 told Jack about this later on.

I asked j ack if those stones were the real
stuff and he said yes , they p robably were
good ones: he added tha t if I had bought
them the seller prob ably would have turned
me in to customs, getting 10% of the actual
value of the d iamonds. The stones might
('V(~11 have 1)(' ('11 returned to him; he muy
h ave said Iliad stolen them from him. Then
the $ 1,000 would have been gone, the dia
monds gone. me in jail , the DXpedition
1110\\"n up and the \VHPSA broke bec ause the
money was all gone. I am sure glad that I
wns raised right by my mother and father to
not go around b reakin g the law. I would
have been in very d eep trouble I am sure;
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to this day I could still be rotting away in
some South African jail.

One night the entire SARL invited me
down to their meeting in Capetown, where
I met most of the Capetown group. I had a
very fine dinner with them and stayed up
late with one of those large eye-ball QSO's
that I seem to be having all over. Every
place I stopped there was a group of hams
getting together.

The day of the ships departure was gradu
ally drawing nearer and I was taking it easy
at Jack and Marge's apartment. I had really
moved in; running around in my stocking
feet, visiting Jack's mother and father a few
times each day, and walking around the
Strand. Jack and Marge took me all around
Capetown-I was getting so I nearly under
stood how to get from the city to their QTH
without getting too lost. I even went down
town on the bus a few times and got back
to their QTH on another bus without any
trouble. When departure day was about 4
or 5 days away, we paid a visit to the
Norwegian Consul to tell him about my
proposed trip to Bouvet Island. We explained
about the permission I had received through
LA5HE to operate from there. Of course
he knew nothing about it, but said he would
get off a cablegram to Oslo and let us know
what he found out. A few days later he tele
phoned to say that all was OK and the call
sign I should use was LH4C-this was greatl
We then went to the ice breaker that was to
carry me there and I was introduced to the
crew of the ship. I could see that they were
all fine fellows and looked as if they would
be an easy lot to get along with-even
though most of them were seasoned seamen
and a pretty tough looking batch. They had
all made many trips to this part of the
world and they knew what we were going to
be Facing when we were in the South Atlantic
with those icy cold gales from Antarctica
tossing the ship around.

After a close inspection of the ship, and
being shown where I would bunk. Jack and
I left and returned to his home. We had
received a phone call while we were away
telling us both to be sure to come to the
Capetown SARL meeting that night in down
town Capetown. All the hams from that area
were there. As near as 1 can remember
there were about 35 or so ZSl"s on hand.
They discussed the things that hams all over
the world discuss when they get together.
All the CW fellows said that I used too
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much SSE; all the SSE fellows said I used
too much C\V. This is what a DXpeditioner
has to face anytime there are meetings any
where in the world, including the USA.

My system of operating from a rare spot
has always been to start with C\V and when
there was a nice pileup going, switch to
SSB and work them until the pileup grew
small. Then go back to CW until the pileup
grew low and then back to SSB. I like this
system of operating and if 1 ever go on any
more DXpeditions I think I would still use
this system. The percentages of SSE to CW
QSO's using this system usually ended up
fairly close to 50/50 when the QSO's were
counted after a stop had been finished.

I always stayed at any place I operated
from long enough to give everyone a fair
chance to work me. By this 1 mean at least
one QSO on CW and one on SSB. I was
sorely tempted a number of times to have a
blacklist on account of some of the things I
heard over the air and some of the unfair
operating some of the fellows used. Then
it crossed my mind that this was probably
not being done knowingly. I well remember
some of the things 1 had done on the air
during pile-ups, in the excitement of the
battle. I know I have been called a "lid" a
number of times on account of some "dumb"
thing I had unknowingly done. Lots of the
fellows I have heard doing some of these
same things 1 know personally and 1 know
they are not the kind of fellows that they
seemed to be on the air at certain times.
I just did not have the heart to not hear
them or to work them and forget to put
their call signs down on the log page.

Maybe I am "chicken hearted", but I had
made up my mind a long time ago that 1
would work every station I heard, ABSO
LUTELY no preferred fellows. Not even any
preferred countries. 1 worked what 1 heard
when 1 heard it. 1 can sincerely say that I
have never let someone "sweat it out" for a
few days like I have heard that some
DXpeditioners will do. It is easy to say, "I
am sorry old Buddy but I did not hear you",
but I could never say this to fellows who are
high up in the Honor Roll of DX awards,
These fellows are the ones you work in the
first few minutes or at most the first few
hours if there is one of those tremendous
piles you have if you set up in a really rare
country. All you have to do is look at the
first 50 call signs up high in the Honor Roll
and you can be sure that these are the ones
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ONLY $10.95 PPD. U5A

you worked in very short order. These fellows
didn't get where they are with sloppy or
unethical operating habits. I suppose "back
home" I was too much of a DXer at heart
to pull any shady things. I wanted everyone
to still be my friend after my DXpedition
was over- just as they were before I ever de
parted. I think that this is exactly how it all
worked out too. I tried to be cool and calm
at all times and I think I was successful at
it but at times it was very difficult to keep
my temper under control.

But back to the story-at the meeting
of the SARL it seemed as though I was back
in the USA since things went about like
they generally do here, with the exception
of the South African brogue that they all
spoke. Everyone was very interested in the
forthcoming trip. I am sure most of them
would have liked to be able to go with me.
Of course, practically all of them wanted
me to listen very closely for their call signs
in the forthcoming pile-ups. Naturally, I
promised each of them I would do just thatl
Later on I found that I could not miss hear
ing any of those ZS1's-their signals were
the loudest that were heard at practically
any hour of the day or night. I received a
lot of invitations to come around and visit
each of them and for the next day or two
Jack and I did pay a number of visits to
most of their QTH's. I can verify that those
ZS fellows liked their coffee, usually on the
strong side.

Capetown is a large, modern city with all
the conveniences found in any modern-day
city-large department stores and some super
markets. Their prices were quite a bit higher
than similar stores back in the States. Im
ported items from the USA were very costly,
especially receivers and transmitters. It
seems their customs duties on radios and
rad io components carry a very high per
centage. I was told that the stores did not
cut prices on these items. Everyone around
Capetown seemed prosperous, happy and well
fed; fru it was very plentiful and reasonably
priced. Meals at cafe's were not expensive
at all and there were plenty of Cokes I am
glad to say, but coffee was their favorite
drink.

A few days before time for the boat to
depart, Jack and I went down to the ship
with all my radio gear (we had tested it out
at his QTH before that day). We set it up
in my littl e cabin and even erected the H y
Gain I4AVS vertical ground plane with 2

{30.

Price
Ppd. in USA

$15.95
15.95
14.95
15.95
15.95
14.95
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Power
( PEP)

2KW
2 KW
500
2 KW
2KW
500

Impedance*
Ratio

50U.50B
50U.200B
SOU·2ooU
75U.75B
75U·300B
75U·300U

NEW LOW PRICES

Mod.1

bO lO
so u
bOl 2
b020
b021
b022

DXERS and DXERS·TO·BE

FOR THE FIRST TIME

NEW

Send postcard for Literature

Want to keep up to the minute of what's
happen ing OXwise1 Subscribe to Gus
Browning W4BPO', new weekly DXERS
MAGAZINE. 16 pages of OX events, com
ing up eXpeditions, QSL info, pil, ete,
Rates, US surface $8.50. US air mail $10,
West Indies $16.50, S. America and Eur
ope $19, rest of world $28.

The DXERS MAGAZINE
c/o W4 BPD

Rouie I, BOI 161·A,
Cordova, S.C., U.S.A.

T RAN S L AB INC. ._._0. :t11
. " •••~..A~ ..VO, 'A . 0 ".0, CAe", mol TnE"H.O' ". , ... " "

A COMPLETE LINE OF
BROADBAND BALUN5

From The Qualify Leoder

• Model 615 Toroidal Fi lament Cho~e-3·30 me
- 15 a mp cent.

• C ompletely e ncased and ready for mounting
• Now used in th e H enry 2K a nd 4K amplifiers!

'Ifl, ~.---
.~ ~~ ..
~~~. :-r-- '
~~

ALUMINUM TOWERS

·U- Unbalanced
B- Balanced

All Unih are Rated at fy ll Power f rom 2-32 me
Complet. with Ha rdware & Ma tlnc;l Connector
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ground radials for each band, from 10
through 40 meters. We went on the air and
had a few QSO's signing ZSIOI /P. It worked
right off the bat. I was all set for the forth
coming ocean trip.

My friend Ed Coleman, K8TRW, had even
shipped me two pair of red handles. I had
tried them on and they fit as far as they
went. They felt as though they would keep
the Antarctic cold from getting to me. After
leaving the ship we stopped at a fruit store
and bought a good supply of fruit. In that
hig pile of fruit I think I even had a small
bunch of bananas which weighed about 100
pounds! Then we stopped at a small super
market and I got a big box of canned
foods-I didn't want to go hungry while I
was operating on some of the islands coming
up later on. Oh yes, I got 100 gallons of
gasoline (their gallons are about 25% larger
than ours you know). This was to be deliv
ered to the ship from the supplier. We both
stressed the importance of it being d elivered
the next day, telling them the ship was
departing that night-which was a white lie,
but I didn't want to hold up the ship while
they delivered it later on. It was a good
thing we did this because the gasoline was
not delivered the next day; it took another
phone call to get it delivered the day before
we actually did depart. I think the gasoline
was Shell, but maybe I am wrong about this.
Anyway, it was good gas and I had no
trouble later on with the putt-putt starting,
even in weather around IO 'F. I did get 10
weight motor oil so it would not be too thick
in the cold weather we knew was on the way.

After two more nights with ZSIOU and
ZSIR~I , Jack set the alarm clock for 5 AM
on the morning I was going to depart. After
a very good breakfast with them, Jack drove
me down to the ship, saw me aboard, and
even hung around until the FA system an
nounced, "All ashore that's going ashore."

The ice breaker backed away from the
docks, the bells rang, the whistle tooted a
few times, and we were away for one of the
most unusual trips I have ever been on.

Tristan da Cunha was to be our first
stop to drop off three fellows who had
lived there before the volcano eruption, a
year or so before, had chased them away
along with all the other inhabitants. We ate
breakfast on hoard the ship and this was
one morning that I had two breakfasts. More
next month fellows, this was one trip I
won't forget.
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W2NSD {eomlnued from pare 4.)

The committee also presented a copy of a
letter from a VU amateur claiming that the
Laccadive expedition was not officially au
thorized. They further pointed out that Den's
logs in an ARRL Sweepstakes contest and a
OX contest contained. some entries not con
firmable in cross checking, implying to me
that he was being accused of blatently cheat
ing in these contests.

So, on the basis of the above accusations,
they "suspended" cred it for six countries
Don had visited . .. plus any further coun
tries that he might operate from m the
future.

The uproar in the DX world was im
mediate and thousands of amateurs rushed
to Dan's aid. The League was forced to send
out a letter on March 10th saying that Don
hadn't really been convicted , just that they
wanted the facts. Shades of McCarthy.

Don got word of the first letter on Febru
ary 26th as he was about to land at Geyser
Reef. He immediately turned around and
returned to the States as quickly as he could
and asked for a hearing at Newington with
the awards committee. He found himself
facing Bob Booth W3PS, the League coun
sel, flown up from Washington for the
"case". After five hours Don gave up trying
to be heard, cursing himself for having ap
peared without his own lawyer.

Don immediately set to work to document
his defense and, at his own expense, pub
lished an 85 page answer to the ARRL
claims, clarifying and presenting photocopies
of pertinent letters. This effort undoubtedly
cost him well over $2000 by the time the
book had been mailed to hundreds of over
seas amateurs and societies.

The book is remarkable. 11 calmly takes
each accusation made by the ARRL and r....
futes it completely. Where the League
claimed that he sent QSL cards to donors
without the benefit of on the air contacts,
Don reprinted letter after letter from heavy
supporters whose cards had been refused
because of wrong dates or times. I gather
that the League had just one chap who
claimed to have received cards for non-con
tacts. Don comes up with many who did
not get ca rds . It appears that Don even has
witnesses to the fact that he did send reports
to a stat ion signing the call of his accuser.

Regarding the consulate activities he is
supposed to have misrepresented, Don re
prints a letter from the consulate accepting
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full responsibility and completely absolving
Don.

Don has an answer on Navassa too. His
letter from the Coast Guard would certainly
put the lie to the claim of damaged amateur
reputation . His published letter is from a
legit imate Coast Guard rear admiral. Navassa
is a strange situation anyway. There doesn't
seem to be any real reason for not permit
ting a DXpedttion to land there every few
years . . . someone, probably in the State
Department, made a decision sometime ago
and we are forever after stuck with it. The
bulk of the "damage done" seems to have
been from ARRL demands for some official
to either approve or disapprove of Den's
visit . The coast guard attitude is one of we
don't really approve, and sure wish you
wouldn't do this again.

The VU letter about the Laccadives ap
parently was written by a chap in India who
was hoping to be the first there and got beat
out by Don. Don reprints letters which bear
this out. And in reply to the nasty TUmor
that Don really wasn't there, I personally
asked VS9MB in the Maldives just the other
day about this and he says that the beam
headings were absolutely right from him and
that there is no question whatever in his
mind that Don was actually there. Being
just a few hundred miles away he should
know.

Then there is the matter of the contest
cheating. Don claims that the number of
contacts that were unverifiable were small,
well within the normal margin for error. It
seems to me that this must be the true fact
of the case since the League failed to do the
obvious and point out that the "padd ing"
would have materially affected the final
score. If the bulk of the padding was new
countries. this would be one thing . . . if it
was just normal run of the mill contacts.
that's something else. I have been amazed
time after time to receive QSL cards for
contest contacts where I had made a mis
take in the calls . . . I had been so sure that
I had golten the call rightl

Don, unable to get a fair hearing by the
awards committee, asked that the board of
directors review his case at the May 5th
board meeting. John Huntoon sent a letter
to all directors asking that they not review
the case.

The basic concept here to me is that
the ARRL is its thousands of members, not
the few paid help at headquarters who are
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At the Dayton Hamvention in Dayton, Ohio, the
Long lslend OX Association presented Don Miller,
W9WNV, with " trophy for his outstand ing eentrl
butions to OX for the year 1966-1967. Look for
Don's new OX Column in future issues of 73.

running the show and that the HQ gang
should reflect the wishes of the members, not
always try to mold it. This is the basic con
cep t that has been irritating me for a long
time.

Apparently at least one of the ARRL di
rectors agrees with me. One wrote to his
fellow directors on April lOth asking, "Do
you represent Newington in your division,
or do you represent your division in New
ington?" He further states, "1 highly resent
this super-inflated ego of a general manager
to take over our elected responsibility."

The board, despite some frantic last minute
moves by Mr. Huntoon, did hear Don out.
The verdict, after presentation of all the evi
dence by Huntoon and Don, must have re
kindled Den's faith in the ARRL, for he
was upheld by the board on every count
against him. They ordered Don's reinstate
ment in DXCC and affi rmed credit for all
of his DXpedition operations except KllMP/
KC4 and VU2WNV.

Both of these exceptions seem to be more
face-saving decisions that anything else. I
gather on the VU2 deal that Don lost a
critical telegram somewhere in his travels.
The KC4 deal is a very bad one and we'll
try to bring out the full background on this
when we can name the government man re
sponsible for the mess. . .. \Vayne

III



Dear 73,

A s I can readily see in the April edition, you are
going in for ff ne technical articles, sueb as the Super
Deeper, Ag luck would have it, I have a batch of
UV20 1 t ubes fro m 1924 , a fi ne neutrodvne made in
the same year, complete wit b basket-weave coils and
a d r ip pan fo r the grid lea k ...

Martin Hellman K2TAJ
S t a t e n Island, N e w York

April Issue

Alden Fowler WA9KIUI
Grt'('n sburg, Indiana

Letters

Dear 73,

I have received my th ird Issue of '7 3, and am happy
to sa y it is all tha t was promised-tbe articles are
full o f meat and not s t u ffy . . . In the April n umber
I tbougbt tbe S uper Duper Super was really a lI"a.
that pboto of tbe elderly U ltra·Audion (or whatever
you'd caU that circuit) witb the neatly rigbt..anll"led
bus bar and 'OIA tubes was really a uthentic. Don't
ask how I know. But about YOUnll" Mr. Newham- won't
Mad be mad about this ?

Dear 73,

. . • Con sidering t he April Issue, W4BRS'. " A
Toroidal YFO" eometne some excellent ideas, but the
article does not indicate a sour ce of general toroidal
information or a manufactu rer wbich haa a 'Tech-note
or literature p ublished tbat deals with torofds. By way
of comparison and const ruct ive criticism, W 6GXN's
" A Transistor Wien Bridge Oscillator" anticipated the
demands of the m ore than casual reader, A lso, may I
s ta te tbat I found W6FSY's "Ferromagnetic Beads"
of value. Finally, K3SUK's sty lig t ic lightness added
m uch to the character of t h is issue.

Carl Podlesny Jr. W AIAYP
A mherst, ltta sSBt:husett&.

Ijear 73,

. " T he Super Duper Super"-Ugb I

Samuel Melbourne WB21N C
Oakland, New Jersey

Our 73,

Congrats on April 1967 cover design. Could have
been me many )'{'a rs ago but for the soldering gun!

C ha r les Hedrfek WH\'O
Arlington, Virll"inia

Dear 73,

H a ve been readi ne yOUI' magazi ne s ince the first
few Issues, and with f~w exceptions, f ind your a rtjcles
to he excellent. In your Apl"il iss ue t he a rticle un " T he
Super Duper Super" r eally ca rried me away. I can
ha rd ly wait for you to add the second a udio ete a e so a
loudspea ke r can be u eed with it ...

John Mitt:hell KOtEM
Miami, Florida

... ... 0# .. 0#....,.....-

'----
....-

•

0t' 0", .,

:e~.tII ':Itl.-f~,= s:~ F... ALL balm Truhllt·
W'n~ .~':.lnn_ Kabs W" U ten. 111111 at 1000 . With"'K 2000 SSB PINel II'
Will, l ecertl lll 5mll' ''. link Dll'ftt F..II. 1I, U,
Clww •• A I Bu lI,t Xu t, Wotlnr,,"lOl.
ComIllete I I 100wn tota l lenl lb 10% ft. with 96 fto of it obm
bala lll't'd tWln1lne. III·impact molded relonant tRpa. You
Just tune t e desind band. Excellent for ALL world·wlde
looft- .aTe 1"Kt'h lln and amateur trl nsmlt ten . I'·or KOVICE
A~D ALL CLASS A1IATEunSI Eli minat es 5 u para te an
lennll wllb es eenent perfonoanee proven. InCOl\5phuous for
Fussy Nei ghborh oods l EASY I~STALLATIO~ I Thoullndl
of usen.
75-40-20-15-10 mete r hands. Complete •.... _.. . . . .• .$19.95
40- 20-15-10 meier. M ft . (belt for Iwrll. Complete .. $18.95
SEND ONLY $3.00 (cub. en., mol and Ilay VOllman balance
COD plus postage on arrival or send full prtce for IlOStIlaid
d eIITefl'. Free informat ion.
MIDWAY ANTENNA I DIPt, A1_ ! • Kearney, Nebr. 68841

BARBER TRAVEL • .• we like to th ink of
ourselves as the ham's trave l agency. For
Ham-Hops, personal tours, or DX·peditions
or make it a fly-drive tour (we loved it).
You pay no more for expert assistance,
and you don't have the headaches.
BARBER TRAVEL - Ruth Barber K111F 
Jack Barber K1 PRT. 711 Cottage Grove Road,
Bloomfield. Conn. 06002 (203) 242-2279.

QUAD AND BEAM BREAKTHRU
QUADS: PROVEN SENSATIONAl! All tIletal (oeept spWnc
tnsulator dowels); full a1R; two dmmt; absolutdt eomnlete
'II1.th Ited boom; an hardware; wire and ftttinp; terrifte p.1n
and dittrtlrtty; one DlAD lnst.a1JAUon; no bamboo or Dbrtd&s!:
&11 quads use single Ci2 ohm tont, J reedllne: 10-15-20 Quad,
$35; 15-:10 Quad. $32; 10-15 Quad. $30: 20 Mett!' Quad.
$25; 15 ~Ietu Quad,. $2-1: 10 Meter Quad, $23.
BEAMS: new ecmplete with boom aod bardnre; SWR 1:1 ;
handles IS KW : adjustable entire band ; %" and 1" alum.
allOY tubing; sinde cou111 tetdUne:
4 EI 20 ••• ••• • •• •• •$32.* 2 Et 15 • • ••• • ••• •• $12.
3EI20 22.. 6 EI I0 • •• • • •• • • •• 28.·
2EI20 • ••• •• ••. •• • 16. 4EII0 •• • • • • • •••• 18.
sEI15 • • •• •••• •••• 28•• 10EI 6 • •• •• •• ••• • 32.·
4EI15 .• ... . .• . ... 25.. 4 EI6 . . .... ...•• 15.
3 E1l5 . •• •••••.•• • 16. . Has 20' steel boom
ALL BAND VERTICAL V80 (6 thru 80) $16.95
ALL BAND VERTICAL V160 (6 thru 1601 • ••••• llt9S

Remit witb ortIer; lIblf Ped charges collect..
GOTHAM, 1805 Purdy Ave., Dtp .73, Miami Beach, Fla. "139

TUNAVERTERSII
1D to 2 meters for Hf
& VHf AM-fM Morine,
SW, and Police, fire,
etc I Tunable RF con
verters.
For ~ II auto end home
r~ d ios l I re nsistor & 6-1
t un ingl

[See Complefe listing in Apr. '67 73 ed. pa qe ID7.)
, .:.De pt . 77, w ccdsbe re . texes 783_,';3 --'
_ HERBERT SALCH & CO. -

MACa QUAD - FOR 10-15·20
Useo SHAKESPEARE FIBERGLAS WONDER.
SHAFT JiI Optimum spacing-. IS on aU bands-
III RG·8/U quad complete _ $99.9S_WRITE
FOR fREE BROCHURE

MdCO Products
tl5 E. Coo1oeI I AWl., Spri''iIn,ld. Illirooit

......" p ...._ .. I. ......u• .w.... .... J_ 11M T:rl .

Dear 73,

FB on tbe S uper Duper Super-great. H ope to see
more of t b is type.

J erry Cu n n ingh a m, WIMlttV
Barre, Vermont

tr lw t are you going t o tut it f or J t rrll-TVTW· f 0 0 1
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Dear 73.

The genius that is AI Freddy Newham's shou ld
never- g o unnoticed. The three pictures of him in the
Apri l issue was a kind gesture indeed OD your part.
After reading Mr . Newham's excellent. report, we went
r ight to work bu ilding this s t a te-of- the-a r t goodie in
our ow n rural paradise .. .

. • , W e find the Super Duper Super to be an out
sta nding receiver in per formance a nd it should com 
pa re favo r ab ly with factory-wired receivers costing
1/ 10 m ore. Maybe you have hea rd that a lab report
on t his f ine receive r will be appearing in a fu tu re
teeue of U n developed E leet roniu (for a dvanced
people) . . .

Mortimer S ner d W N 6HCC E
Orange Cr a te Roa d
Sapa Valley. Califor n ia

•
Burled Antennas

NEW! IMPROVED!
SOLID STATE

FREQUENCY CONVERTERS

to $39.95

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOLLOWING: Crystal control, vari
able tuning, UHF epitaxial transistors,
FET transistors, noise figures as low as
2.0 db, full wave varador diode tran
sistor protection. sensitivity better than
2/ Ia microvolt, fully shielded oscil
lators and band-pass filters to elimi
nate spurious frequencies. zener diode
voltage regulation, 6 to 12 volts posi
tive or negative ground, slug tuned
coils, double tuned R.F. stages, tuned
mixer st ages, wide band I.F. amplifiers.
All this plus the highest quality com
ponents carefully assembled, tested,
and guaranteed.

We have exactly what you want at a
lower price and better quality than you
can obtain elsewhere. See our new
multiple oscillator converters for moni
toring two or more frequencies simul
taneously!

24-hour special delivery service avail
able on many models.

VANGUARD LABS

Send tor your troe 1961 converter cataloc.

OVER 5000 FREQUENCY COMBINATIONS FROM
.45 MC TO 415 MC AVAILABLE FROM STOCK.

Priced from only 514.95 =:::-:::-

"73 Circuits" was tremendous. Through 78 I h ave
progressed from "connect to S4A (NS) " to where I
am working out my own circuits. You 've m anaged to
keep me out of the pool ha lls for the past few years.
T ha n ks again for a fine magazine.

J ohn Ger ha rdt
La J olla , Ca li for n ia

Dear 73.

Although I am invariably in vi olent disag reemen t
with Mr , Green's ed itor ia l com ments, I a m 801d on
t he rest of 73, It's a p leasure to r ea d a n electron ics
m agazine w hich doesn' t fill i ts pages with exhaustively
deta iled p la ns for elect r on ic coin f lippers a nd the like.
Keep u p t he good work,

Jim Davis W 6DTR
F u llerton. California

The Fabulous Drone
Dear 73 :

My reason f or writing you is because of t he article
you covered called. "Edison-The Fabulous D rone." I t
was a lr ight except that it should bave read. "TelIIla
Greater Than Edison:'

:Maybe one of these days you will do a much bigger
article on T esla and the great work he did. Maybe
when you f in d space you can list the address of a
society that was formed after Tesla, T he Tesla Sod dy,
BO)l[ 4058. Min n ea polis, 14. M innesota. W r ite for t he
"Teale, Bihliography" and other information- no charge
for t his.

In reference to your Apr il issue article on " Buried
Antennas", after due consideration I ha ve come to t he
conclusion t hat these a nten n as a re for t he bi rds. W ith
t he a nten na bur ied in our back la w n , t he ea rth worm s
would trip over the w ire. giving t he birds an early
morn ing smorgasboard, E ven when I ferti lized the
lawn to green it Up. all my contact8 claimed I had a
lousy sounding s ig na l. T he exper-iment ha d to come to
an end when the neighbors were kept awake a t night
by the mocking-gophers squea k ing "CQ DX" in Morse
code.

Dear 73.

J ohn R aHin ger WB2BRA
Jackson neiKhts, N ew York

N ick B uura
Los AnKeles 65, Ca lifor n ia

JV~ can onlv print what we receiv~-anllbodll hare a
good article on T.,la 1

Dept. H

196·23 Jamaica Ave. Hollis, N. Y. 11428
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the ..James research company
11 schermerhorn st. brookI n n. . 11201

To interest new hams, we have to offer
something besides radio contacts across town,
to the next sta te or across the country. That's
possible, albeit illegally, for far less effort
on citizens' band. \Ve have to offer enough
incentive, enough excitement if you will, to
kindle the soul of the new ham and susta in
him through the code and theory.

Jim Fisk WlDTY

There are plenty of things going on in
ham radio today that should interest any
science-minded youngster. Things he can
get his teeth into and expend his energies
upon. \Vith the big interest in space ex
ploration, the new amateur relay on the
moon proposal-Moonray-is an excellent
starter. Here is a chance to actually take a
personal part in space exploration. Oscar is
another approach.

Regardless of the project, to add new
members to hamdom, it has to be publi
cized-well publicized. If you know a news
paper man, or a radio announcer, or a writer,
encourage him to do some articles on ama
teur radio. It would only take a few articles
in a couple of the hig magazines to get a lot
of response. And then, when a youngster
expresses interest, help him along instead of
offering indifference. A tour through your
shack and a quick contact across the coun
try is one of the best salesman we have.

(continued fr om page 2 )

On the other hand , there are many facets
of ham radio that are worthy of newspaper
stories, magazine articles, and radio and
television coverage. All we have to do is
capitalize on them. Take a look at some
of the things we've accomplished in the past
few years that have received far less pub-

•
licity than they deserved-Oscar, phone
patches to Viet Nam, slow-scan television
to Antarctica and moonbounce.

The View From Here

1295" ." ,",,)
p.d u lo&con

len d cor, cit or m.o.
n y re i .dd '" t o x

WE PAY CASH

Lewispaul Electronics, Inc.
303 West (rescent Avenue

Allandale, New Jersey 07401

*TWO·WAY*
COMMUNICATION CRYSTALS

PWK!l:A~ lHYSIAt I:U.
I'U Hllll/ M KANSAS en Y. MO .

FOR TUBES

October 1960-December 1966
Now available for 25 ¢

73 Magazine
Peterborough, N.H. 03458

SPltlNe DKMO I P.C IA L
'AVE lAVE lAVE

Dnllt TB4 • ••••. "H" S_ an 250 . • . ... •. . . U88
Drall:a au. .... . .. ." HamIll _/0 .. • . • . .• 1115
D,..t. TX4 •.•..•. 380 Dl04 loUIE• .. .•.. •. • U
S_an 860 •.• • .• • . . . $140 lIel.hu To..en
0 11n7 MK2 . . • .••. $840 40" off l il t
011n7 SOOO •• . . • • • . $3U MOlin TA33 ..• •.. $100

8" Bill 0 " WA9RM O Of' DlYe Clarke WA9 RF K

EVANSVILLE AMATEUR RADIO SUPPLY
IS06 E. Dlvilion St .• (8 12) 422·4551

evansvill e. Indiana 47717

73 Magazine
CUMULATIVE INDEX

oscillator/monitor ._.
. . . .... hlye Itr_~".ntl.'d.tect... . .~:,
.1.... audible ton. Ilgnol In tho -,~~,
pr• • once ., _ny R, fI.ld from 10m. 111·--.... ".
folk. o n d lOOk, to 'OOOm, .. ..
• • CW monitor with pOliti....,
• • ltch u•• • o nly ,"pickup antonna III
a nd NO connec t ion to rls or key .
•• co". pract ic e o u lllo t o r with
o"IUIiObl. tone & b u ilt In ,pe.'-,
• h igh g ain 4 'ran, lI tor clrcul •
• o wored b y long Ille AA po nea ll
• " ••u80 alum inu m cobln o' In
whit. & black epox y fl ni.h, 31f'
"y 2 Iof, " by 1 1,.,~ . e lgh, • o u n c••
el00X US made ond Sllorant eed
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NEW BOOKS

RCA Silicon Power Circuits Manual

This new publication from RCA is the
newest member of a growing family of RCA
technical manuals. Although this manual is
slanted toward the transistor design engineer,
there is a lot of useful information for ama
teurs, students and electronic hobbyists. The
chapter on high-frequency amplifiers is well
worth the price of the book; more than 100
pages are devoted to this subject alone. In
this chapter there are sections on d esigning
rf power amplifiers, matching networks. mo
bile radio, SSB transmitters, UHF and micro
wave amplifiers and oscillators and frequency
multipliers. In many cases design examples
are given, with practical circuits both illus
trated and analyzed.

In addition to the extensive chap ter on rf
power amplifiers, there are chap ters on sili
con rectifiers, thyristors, power conversion,
power regulation, ac line-voltage controls and
low-frequency power amplifiers. Copies may
be obtained for $2.00 from RCA distributors,
or from Commercial Engineering, RCA Elec
tronic Components and Devices, Harrison,
New Jersey 07029.

Circuit Design fo r Audio,
AM/FM and TV

This new book by the Engineering Staff
of Texas Instruments is the fifth in a series
of similar books on transistor circuit design
and application. Original1y published as a
paperback, this new volume is an updated
version detailing the most current design
techniques and devices available.

Designed as a practical guide to audio,
AM /FM and TV circuitry, the emphasis is
on practicality. In addition to design ex
amples, there are many practical ready-made
circuits that should find wide use both in
industry and amateur radio circles. The
audio section of this handy book covers
class A and B output and driver stage design
with all types of coupling- transformer , RC
and direct. Single-ended, push-pul1 and
complementary stages design procedures are
outlined with many practical examples.

In the AM/FM section there are chap
ters on if amplifier design, tuner design, and

I 18

applications. In the chapter on FM tuner
design for example, there are discussions of
noise performance, spurious response, AGe,
and other topics of interest to the home con
structor. The AM chapter covers the same
subjects on a lower frequency scale.

The television section probably will be
most interesting and informative to the
VHFIUHF enthusiast. This section delves
into VHF and UHF tuners, video and video
if amplifiers, and sound if amplifiers- much
of this information is directly applicable of
amateur applications. In addition, the chap
ters on sync separators, vertical oscillator
and sweep output, horizontal AFC, oscilla
tor, driver and sweep output circuitry should
appeal to the ATV man.

There is a lot of practical information in
this book, and although it was designed pri
marily for the broadcast industry, almost all
of th e information may be applied to ama
teur circuitry by the serious experimenter.
Except for a few rare cases, the math isn't
beyond the high-school algebra class. $14.50
from your local book store or write to Me
Craw-Hili Book Company, 330 West 42nd
Street, New York, New York 10036.

Handbook of Electronic Instruments
and Measurement Techniques

Here is a book th at almost every ham
should find useful in his shack. Harry
Thomas and Carole Clarke, the authors, have
prepared a complete reference on electronic
instruments, measurements and techniques.
The material has all been arranged in a
manner so the data you want is easy to find.
In addition to a complete rundown on all
types of test equipment, the authors have
included the latest methods and time-saving
techniques used by industry.

In th e first seven chapters they cover all
the tools of the trade-meters, bridges, oscillo
scopes, frequency, phase and time measuring
instruments, voltmeters and instruments for
testing tubes, transistors, receivers, trans
mitters and microwave equipment. In each
case they describe the equipment with block
diagrams, schematics and photographs.

The last seven chapters of the book dig
into the intricacies of testing equipment and
components. The chapters on receiver and
transmitter testing should prove especially
useful to the amateur. In the receiver sec-
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SIDEBAND, UGH!

(IF YOU CAN'T FIGHT 'EM, WHY NOT JOIN 'EM?)

I am referring. of course, to the consta ntly
heard complaint from the A)I boys whu argue
about sideband. Now it is not my in tention to
argue as to wh ich is best, "ancient modula
tion" or "silly sideband", as it is sometimes
referred to. \Ve all know that space in our
spectrum is at a premium and that " Donald
Duck" takes up less space and is inherent ly
capable of grea ter ga in and more reliable com
munication, but up in the relatively unsettled
areas of our country, like the top of Maine or
the center of Kansas, the AM boys can he
heard soundi ng forth, and they do a surpris
ingly good job. I will concede thi s and I wil1
not di sagree when they way that SSB doesn 't
sound as good as AM.

Although th ere have been many adva ntageous
sideband deal s offl'n,t! to the ham during the
past 10 years, and I th ink I know my business
well enough 10 writ r- authoritatively. there has
never been as sound a value as the offering J
am making in thi s ad. Liste n to th is fellows:
we will sell you a brand, spanking new Elco
753 kit (the latest one) with elaborately pre
pared instructions un bulldlng it yourself (it
is really quite casy-c it lakes about '1-0 hours ) .
This kit normall y S(·lls for $189.9.5 . We will sel l
you the Eico 75.1 3"ha nd SSB·A:\I-CW trans
cciver with a Solid State silicon tran ..istnr VFO
and our "meat and potatoes" power supply kit
for the or iginal sell ing: pri ce of the ;:.('( a lone,
$1 89.95 F.O.B. Harvard, You ca ll not 11t'1I1 this
value. You can compu n- ('VI' ry other price in the
book and compart' t'wry other piece of equip
mcnr ever offered. and when you do you will
und erstand that th is is the lowest price fur a
3-ha nd side band transceiver that has ever been
offered. Consider its Spl'('S: TIlt' 753 will H)ll'ratc
on 3490-4010 kc ur 6990-7310 kc or 13890·
H -nO kc. On -l0 and 80 meters it offe rs lower
sideband, on 20 meters. u pper sideband. You
can inject carrier ttl ubtuin conventiona l 1\ :\1.
The set ru ns a P EP in put of 250 wens with

.. d .. I kiour mea t an putaloes power su pp y "It,
180 watts with lilt" Eiro kit. The RF power out-

put will be close 10 150 watts when measured
on a 'Vaters watt meier. The output impedance
marching ran ge is 4{)-80 ohms. The sideband
gene ration is accomplished by means of a 5.2
Me crysta l la tt ice filt er with a bandwidth of
2.7 kc at 6 db. The sta bility is amazing ly good,
being less than 400 cycles after a 15 min ute
warm-up, Unwan ted currier is down 50 db, un
wan ted sidehand down 40db, This set uses
incrementa} tuning plus or minus 5 kc so that
as you tune slightly for the other fellow you
will not change your own transmitting fre
quency. T he tune-up is conventional; the audio
input provides fo r high impedance microphones.
The receiver sensitivity is one microvolt for
ludb slgnul-to-noise ratio. The over-all dimen
sions are 5%" high. 14" wide and 11~ " deep.
The price on this interesting kit is so low thai
some peo ple ca n afford In buy 2 units, one for
the home and une for the car. W'e offer the
Eico DC su pply fo r $59.95 as a kit. the ori gi
nal matchin g Eico AC supply for $ 59.95 as
a kit. or the Eico 753 k it a t .., 149.95 hy itself.
The best value, of course, is the ori ginal qu o
tation of 189,95 for both our " mea l and po
tat oes" power supply and the Eico kit. 'You
can fi nd out more about the "meat and pota
toes" power supp ly kit in our previous adver
tiserm-nts in 7,~ .i\f a ~a ;dllt', 11 is a heavy bruiser
of a supply which will positively meet the reo
quiremen ts of th is transceiver and most other
transceivers as well. We offer terms 10 those
deserving of the-m and prompt shipment from
stock on thi- extremely good value. You call
work the world on 20. you can have lots of fun
on 80 and -10. remember that ) "OU can opera te
CW or 1\ :\1 if you chouse. hut this is essen tially
a sideband ril! anti on-the-a ir reports compare
Iaverablv with the 1II (l ~t expensive tran sceivers.
The unit include-s high level dynamic ALe cir
cuitry so that you wun't flat top even with ex
treme over-mod ulutiun. Boys, if you want to get
into sideband. there is no eas-ier way. You will
have lois- of fun bui lding this kit. I guarantee
the results personall y, s-o why not cons ider this
w ry inexpensive means of going on 3 hands.

HERBERT W. GORDON COMPANY
" Helping Hams to Help Themselves"

Woodchuck Hill, Harvard, Mass. 01451

Telephone 617-456-3548
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Thousands of freq uencies In stock.
Types Ind ude HC6/U, HCI8/U,
FT.241 , FT·243, FT·1 71 , etc.

SEND 10f: for catal og with oscillato r
circuits. Refunded on first order.
24008 &ryst.1 Dr.• Ft. Myers, Fla. S!901

206 East Front Street.. Florenc;e.. Colol'Qdo

~ . J.~~ko~~!~d WAY!
, . -- 9" • No Vllual GImmicks

\0 , 0 To Dlltrad You
,...9 "" .,.,. e Just L1lten And Learn

.,.;,.;. Based on modem psychologIcal"" ~99S t. , hnlques- Thls course wIU toke
., you beyond 13 w.p.m. in

• lESS THAN HALF THE TIMEI
AlbulII ttlnt.ln, thru 12'" Also dvollable cfn magnetic tape.
LP'. 2Ya hr. Instruction See your dealer nowl

LARGEST SELECTION In United States
AT LOWEST PRICE5-48 hr. dellvory

Converters and Preamps for 50 thru 432 Me.
Write for Iit . rotur• •

S.nd for II sa mple co py of the VHF'er, th e
only mogozine for VHF and UH F hams.
Parks Electronics, 419 S.W, First Oea..rlon, Or••

MAKE MONEY
BY PHONE!!

YE S! You con meke BIG
MONEY by cellinq us collect
-todoy!-if you hove ony of
the following eq uipment. W.
urgently need end must buy:

TED Redic Trensmltters, RT·b7 and RT·68/GRC
Irenscelvers, PP- I09/G R Power Supply, R· II O/
GRC Recvr., C-433 end C-434/GRC Cont rols,
AN/ URR.13 e nd ·35 Radio Recvrs., AN/ARC.
27, .34, -52 Transceivers, PLUS ony hi quolity
mil itary or commercia l TEST EQ UI PMENT. We
pey the most-fastest!- with 0 smile I CALL
TODAYI
COLUMBIA ELECTRONICS, Dept, 7
4365 West Pico Olvd., Los Angeles, CaUl. 90019

Phone, (213) 938·3131

lEARN RAD'O CODE

PLATE TRANSFORMERS-$39.95
3600-0-]600 VAC @ 1000 Ma., CCS, with 120/240 VAC 60
cps primary. Comm.rcla l quality units manufactured
by Wagner Electric Co. measure 13" h"~h. 12" wide.
lind 9" d eep. Net weiQht Is 85#. Price $39.95 F.O.B .
Minnea polis. One year unconditional money back Quar
an t.e. Terms: Check or M.O. wit h order. Immediate
delivery. Writ. or phone:

PETER W. DAHL CO.
3314 Dlomond Drive EI Paso, T8][a,

,

VH F- UHF

tion for instance there are discussions of
sensitivity measurements, selectivity meas
urements, image rejection, backlash, over
load, frequency stability, noise measurements,
and audio fidelity and d is tortion.

The 54-page appendix covers those meas
urements and instruments that don't fit into
the context of the other chapters, as well as
several mathematical tables. All in all, this
is a very useful handbook for the amateur
who wants to know how to better use his
test equipment. $16.00 at your local book
store or write to the publisher, Prentice-Hall,
Inc., Englewood Cliffs, New Jersey 07632.

Servicing TV Receiver Circuits
If you're like most hams, you've probably

been called on at one time or another to fix
the family television set. And-if you're like
most, if the trouble isn't the fault of a bad
tube (or transistor) or burned out compo
nent, off it goes to the service shop. This
new volume by the editors of Electronic
T echn ician should solve all that. In addition
to describing each section of the home tele
vision set in detail, circuit analysis and
trouble - shooting techniques are outlined
along with voltages and waveforms at the
various stages. Transistor sets are described
too, as well as a big section on color. This
new book should be of special interest to the
ATV group and ham handyman. Liberally
illustrated with schematics and photographs.
$6.9.5 from your local bookstore, or write to
TAB Books, Drawer D, 1 Frederick Road,
Thurmont, Maryland 21788.

Transistors: Principles
and Applications

In this new book R. G. Hibberd, the
author, presents a wealth of information on
transistor circuits in a way that should appeal
to many. His approach is almost completely
free of math, and emphasis is placed on
strictly practical considerations. The book
starts off with a little semiconductor history
and their physical properties, but quickly
gets into de operating conditions and bias
circuits, low-level and high-power audio
amplifiers, oscillators, receivers, switches,
power supplies, solid-state techniques and
use and handling of transistors.

In addition to the chapters on transistor
circuits, there is information on integrated
circuits, metal-oxide transistors, semiconduc
tor lasers and FET's. F or the ham who wants
to know more about transistors, here is an
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* SALE *
MODEL 400 AND 501

TV CAMERAS

From $125.00

Each month we have a limited quantity of
used TV ca meras which we make available
to hams at qreatly reduced prices. Some cam
e ras were used as d emonstrators by our sales
men ; ot hers like our Model 400 were traded
in for our 50 I. A few are back from being
rented out on special temp orary surveillance
jobs. Some were modifi ed slightly to fit the
pa rticular job and may heve extra holes or
va ry slightly in eppeerenee from the photos.
All ha ve been checked out and are guaranteed
for 90 days. Complete with vidicon and lens.

Model 400 sale price $125.00 FOB Hollis

Model 501 sale price $160.00 FOB Hollis

These used cameras a re for sale to radio ama

te urs only. Indude ca ll letters with your order.

DON'T DELAY, ONLY A FEW ARE AYAIL·

ABLE EACH MONTH.

For specifieations o n the 501 sea our other ad
elsewhere in th is issue. For specifications on
th. 400 , .. 1965 issues of 73.

VANGUARD LABS
196·23 Jamaica Ave.

Hollis, N. Y. 11423
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excellent book to cut your teeth on. $6.95
from your bookstore, or write to the pub
lisher, Hart Publishing Company, 74 5th
Avenue, New York, New York 10011.

Antennen Praxis
l f you cun read German, and 'want a com

plete handhook on practical antenna design,
this new book or Gunther Hothe and Eber
hard Spindler is worth looking into. Propaga
tion is thoroughly covered, along with an
tenna measurements and theory. All types of
antennas arc covered, including dipoles, ver
ticals of various heights, Yagis, parabolas,
log pencdics. and multi-frequency units.
In many cases practical antennas are out
lined , complete with gain figures and vertical
ami horizontal pattern plots. For the antenna
mall who can't read German this text can
still he very useful. It is liberally sprinkled
with mat h- ami that is universal throughout
the world. For more information, write to
VEU Verlag Tcchnik, Berlin , Germany.

Troubleshooting with the Oscilloscope
]f you haven't a lready found out tha t the

oscilloscope is almos t indisp ensable ill the
workshop, you prolmhly will soon. Most
authorities feel that ill the future it will b e
ex tremely difficult to service modern circuitry
wit hout the extensive lise of an oscilloscope.
In his new book Hobert Middleton provides
a complete breakdown 0 11 the opera tion and
usc of this ve rsat ile instrument. If you read
this book, you will have a pretty complete
working knowledge of the oscilloscope, even
if you ha ven't used one before.

He first shows you how to operate the
instrument and how to pick the proper probes
for various tes ts and measurements. Theil
you learn what types of test signals are re
quired, the types of waveforms to expect
and how to properly interpret them. The
sect ions Oil trouble shooting include receiv
crs, if amplifiers, audio amplifiers, solid-state
devices, television and stereo multiplex equip
ment. This book tells how to isolate dcfcc
tive stages or sections by waveform analysis,
and includes numerous pictures of typical
waveforms associated with various defective
components. If you want to learn how to lise
a 'scope or to put your instrument to better
lise, this is the hook for you . $3.95 from your
electronics distributor, or write to Howard
\ \' . Sams & Company, Inc. , 4300 \ \'est G:2nd
Street, Indianapolis, Indiana 46206.
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Beautiful Binders
Keep your valuable copies of 73 neat and
easy to find with Inexpensive custom-made
bind.rs. These binders ere sturdy, attrac
1ivi and e81y to U5e. Each holds twelve is
sues, a full year of your favorite ham mag
azln•. Years available: 1960-61 (holds a ll
of 1961 and the three Issues we published
in 1960), 1962, 1963, 1964, 1965, 1966,
1967. Only $3 each.

only $3

Fantastic Full Years-$3.50
Missed any full years of 731 Like a new set of any years to replace those old, worn
out, ragged, dog-eared 73's you keep using for reference? We can supply all 12 issues
of 1962, 1963, 1964, or 1965 in good, unused condition at less than 30; per copy
When you buy all 12. We reserve the right to substitute if any issue runs out. The
prlco for one year. 12 Issue., I. only $3.50,

Special Sales! Binders and Back Issues! Save!
Buy both a beautiful binder end beaucoup back issues and seve! Normally a binder
and 12 Issues (a full yea r) of 73 cost. $9. Now buy them for $7 and save $2. V.a"
available: 1962, 1963, 1964, 1965, 1966. SUI per year.

Back Issue Special-20 issues for $5
We're offerinR' a special on back .t&sues: 20 good back issues of 73
from before 1965 for only

Individual Back Issues 50~

(our choice)
$5.

All back issues of 73 are still available except January 1961. They cost 50t apiece
except October. November and December 1960, which are $1 each.

PLEASE INCLUDE POSTAGE ON ALL ORD!RS.

73 Magazine
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58-100, HP-23 AC supply, perfect condition, never
mobiled , w ill deliver near Chicago. $375 or best
offer. W9JDX, RRl , Box 510, Cary, Illinois, 312
639-7565.

PANHANDLE AMATEUR RADiO CLUB annual
hamfest, June 24 and 25, at National Guard.
Armory on T Anchor Blvd. off Route 40, Ama
rillo, Texas. For more info" write Box 5453,
Amarillo.

i

FINGER STOCK, silver plated ,
pieces $2.00 PP. Carl Thompson,
Cincin nati, Ohio, 45230.

31 "
"6250

x 16"", six
Thole ae.,

* Pric..-S2 p... 2S words for noe-c.ommerc:lal ads: $5
IMr 25 word. for bvsllless y• • tures. No display ods
or agency disco,,"'. Includ e your check with order.

* Type copy. PIlrose Gnd punduot•••actly as yOIl w ish
It to opp~r. No oll'capital ads .

* W. will b. the flldg e of IIIttablllty of ads. Ollr ....
.pOIl.lblllty for e lTOn extends ollly to printing a cor
rect ad In a later Issue .

* For $1 extra WII can mal.toln a reply box for yOll,

* W. "nlot check Into each advertfser, so Caveat
Emptor •••

SWAN 240 transceiver and matching 117VAC
power su p p ly. 240 watts PEP & CWo $225 ppd.
Excellent condition. Fountain, K6AFP. 1433 W.
48th St ., Norfolk, Va . 23508.

WANTED: All types of aircraft, ground radios
and tubes, 4CXlOOOA's. 4CXSOOO's, 304TL's, etc.
17L1, SIX 618S, 51ST, R388, R390A . GRC units .
All 51 series . All Collins, ham or commercial
items. Any tube or test equipment regardless.
For fast , fair action, T e d Dames Co., W2KUW,
308 Hickory St. , Arlington, N .J . 07032.

WANT t o borrow man ual for HaUicrafter S~27

r e ce ive r so I can make p hotocopy. W ill p u r c h as e
manual if you want t o sell. W1DTY, RFD I, Box
138, Rindge, N .H. 03461.

CAPE KENNEDY HAM FEST, sponsored by
Platinum Coast Amateur R adio Society . Second
annual hamfeat , at the civic eudttorturn. Mel
bourne, Florida , August 26 and 27. Home-making
and flower shows. Swap tables and equipment
auction the hit of the 1966 hamfest. Give-away
every hour, and of course BIG, BIG door prizes.
Fun for the XYL, the kiddies and the OM him
self. For tnro-matton write Box 1004, Melbourne,
Florida.

GROUNDED GRID FILAMENT CHOKES. 10 amp
$3.00; 22 amp $3.50; 30 a mp $4.00. RF plate c hokes
800 rna , $1.95. PP USA48. Deane Co., 8831 Sov,
cretgn, San D iego, Calif. 92123.

COLLINS 75A-2 , $190 ; Immaculate T-I05A, $65.
Want HW~32 or 10, 15 meter SSB homebrew
transceiver, working or? WA7DXQ, Box 7668,
Phoenix, Arizona .

GALAXY V AC & mobile supplies, speaker con,
sole, microphone, Hustler, 2 resonators. $425 or
best reasonable offer. Paul Gough. 18 Eliot Ave.,
West Newton, Mass . 02165, 617-527-6599.

fi288 FEET HIGH for 6 & 2 DX on Mt. Washing
ton, N .H. Take your gear up on the Cog RR from
Base Station. Food and facilities available at
Summit House, aso bunks for overnight.

RTTY GEAR FOR SALE, List issued monthly . 88
or 44 m Hy toroids, five for $1.75 postpaid. Elliott
Buchanan and Associates , Inc" 1067 Mandana
aive ., Oakland, Calif. 94610.
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NYC AREA: NCX-3 and HP-23 A.C. P .G. $200 cash
and carry. Tel. 212-568-3557.

SOUTHWESTERN /PACIFIC DIVISIONS ARRL
CONVENTION September 8-10, Ambassador Hotel,
Los Angeles . Registration $2 (wit h banquet $10)
until Aug. 15; thereafter $3 and $12. Checks to
"ARRL Convention", and send to Box 3151, Van
Nuys, ceur. 91405.

PACKAGE: SB-400 and SB-300 with CW filter .
P e r f e c t. First cashier's check for $525, best offer
over $500, brings postpaid shipment . WB4BUQ,
Marshall P , Williams, 1610-B, Fort Belvoir, Vir
ginia.

THE LONC ISLAND HAM FEST will be held at
Hempstead Town Park , Point Lookout , Long
Island, N .Y., on Sunday, July 16th beginning at
9:00 A .M. Bring your family and enjoy the fun .
For further information write Federation of L . I.
Radio Clubs , Box 304, Long Beach, N .Y.

MAKE OFFER: Amateur telephone transmitter
for 10. 20, 40 & 80 meters . Send postage for de.
tails. W6LNE, 1159 Lorna . Sola Ave ., Upland , Cali
fornia 91786.

VIKINC SOO transmitter complete with power
supply , modu lator. Excellent condition. Originally
sold for $949.50. Will sacrifice for $275 or best
offer, A lso sell AC and AD coils for National
HRO -60, best offer. Michael Sposato, KINEK,
4 Northboro St., Worcester, Mass. 01604.

SWAP- N EE D ROTATOR, VTVM: An parts for
high power class B modulator, pr 805, 2A3 drivers
with schematic . PS 1250 @ 300 with pr 866. Plate
transformer 2500 @ 300 /2000 @ 500 mils. Prefer
local deal up to 75 mi. WAIBLY. 9 Lowlands Ave.,
Easthampton , M ass., Tel. 413-527-2344 .

DX-60A. Superb c o n d it io n. A steal at $55.00. wm
ship reasonable distance. Richa rd Gelber,
WB2WOI , 350 First Ave., New York, N .Y. 10010.

HY-GAIN 18-AVq, brand new in original box.
Going for full size Sa-meter vertica l. Delivered
prepaid, $39.50. W0RAjl , Box 115, Greenfield,
N.H . 03047.

WANTED: Copies of VHFER magazine . years 1963
and 1964 for personal collection. WIDTY, RFD I,
Box 138, Rindge, N .H. 03461.

HEATH DX-20 WANTED, SSB mobile xmtr. Cash
or? L . K . Flaherty, P _O . Box 3772, Anaheim, Calif .,
Phone 714-6.15-0150. Ext. 505.

TV CAMERA & MODULATOR: Packard BeJi
model 920, $315.00 incl. shipping in USA. R. Hage,
337 GlenWOOd Av.. Ventura. Calif, 93003, 805-642
5329.

WANTED: Collins VFO unit for R390 receiver.
Ha ve defective unit for exchange or cash, Sell
or trade la b gear Gen radio H.P. BC-221 Tek
t ronix Bird TEDs 1 to 9. List? Sides Radio, 542
N . First St ., Albemarle, N .C.
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11 7y 60cy tlrlman'. 12.6" 3A filamen t trana
forml'r. Shll'lded upri j[ht mounting, wire leada.
1l,i,"1:2" mountlnj[ eenters. 2~" sQuire s 3"
hlgb. (3 lbs.' . ..... t for $8.50. $2.25 ea.

CRL door-knob tlpaeltors, 1000pF, 15 KV ;
:'OUpF , 20I(V. Choice . • f for $3. 15, $1.00 ea.
SOOjJJ.'. 10K V CHEAP 4 for s a.ee. 79c ea.

B C Electronics
r etephone 312 CAlumet 5-2235

Mlch l90n Avenue Ch lco90, illinois2 333 S.

HEAT H cabinet. a Stocll: repl enished. Limited nuen u u ee.
SENECA, 16 'Ai " W, 9'Ai"H. t -neen, tall:H 1 ~"s9'" Pi nel.
H eavy p Uj[e eteet, copper-plated door In top, NO F RONT
PANELS. 4/ $25 $6.50 ea.
#90-24 13"W, 8',2"H, 1" Deep. ventilited aluminum.

#:t.~36 .~~·e··;I~~:' ~e~iil~~d" k' i~~;;~ ' ~i~~i~: '" 79c ell.
4/$3, • • . . • . • . •• . . • • •• • • • . • • . . • • .• . • . • • • • . • • . • . • 79....

#90-110 9~"W. 6~"H. s-neee untllated alum.
4/ $2. 25. .•..• .• . •.•.•.•.•..• ...•.•.•.•.•.•.•.•. 59c ...

H amfes t Ichedule: ARRL Convention. )(Ihraukte. W I•. ;
Turkey R un Stlte P ark. I ndll na . July 30th.

.-\11 orders, except In emereenes- or I 'm It I hamfeJt.
ihltlped ume dlY received. For the " GOODIE 8HEET"
send .elf_addreued stamped envelope, PLEASE. P LEASE
include lufflcient for tlOSlIle; allJ' eJ:('eU ret urned with
order. I CII rn' private (Truelen) parcel POS t lnluf'l"ICl! for
domes tic parcel IlOsL For Item. too heavy or too large for
parce l PO!l t. I suggest bus par«-l eJ:pren. P lease advlle name
of bUI une. and city where gou can pick Uti the IhlpmenL

Alli ed # RAX_16. 12,dc eeu: contaeOl rated It
100'11' thru 2 m~teTI . SPDT.T-R. M'de for
use Inside l{otorola 31> or 80D trallJmttte r.
Solder te rmina l for "transmn ", P L-2591 for
" re«-I"e" &: " antenna" POsltlont. NEW.
(I· lb.) f for $14.01> . $3.75 .a.
With two PL-259·a, .. t for $1750 . J.1 .50 ...

S P OT. 25(1w to 250 me. 100w to 101>0me. SWR
at 101>0mc 1. 3 :1. open reame, take. UO -88/ U .
li llie and 2 eoect.. u nF 6 vde r ela, • •• $3.00
w ith new UO -88 and 2 Ipeciale • •• .• •• $5.00
W/ UO ·88, 2 stleclall on 9' R059 • •• • • •$4.50

l Illy 60ey hi -speed shaded-pole motor with
f.-bl ade S" plast ic fan. About 50 CF M. NO
nolse, no ,Ibratlon. (3-1blll t for $8.50.
. .•.•. • . .• • . . . ..• .••.. .• . •. •. •. . . • $2.25 ea.

TOOOOBES: 811A-4.25; 7094-26.90; 6146A-$2.55;
6CW4-$1.40; 5894-$15.50; E x tra power 6146B
$4.00; 6360-$3 .45; 8236--$9.50. All n e w , boxed. guar
anteed. Fre e ca ta log. Vanbar Distri butor s . Box
444Y, Stirling , N .J . 07980.

INTERNATIONAL FIELD DAY 9 AM., August
13th, a t Cliffside Country Club. BurUngton. Ver
mont, sponsored b y Burlington Amateur Radio
Club. Inc. Busy d a y for OM, XYL and JRs. Con
tests, Bingo, Chicken b arbeque a t noon, Special
Trio for the t eena gers . Swap-shop and auction,
Net meetings, Swimming. Boating , Eye-ball
QSO·s. Talk-in freqs . 3909 SSB, 3855 AM, 146.94
FM-146.34 FM (Rep .). Door prizes, Raffles. $3.00 at
the gate, $2.50. Early Bird r egistration. Send early
registrations to WI0KH, Lloyd Tucker, Box 16,
Essex Center. Vt.

DUMMY LOAD, 50 ohms. flat 80 th ru 2 m eter s .
coax connector. power t o 1 KW. k it $7.95, wired
$11.95 PP. Ha m Kits, B ox 175. Cranford. N .J .

WANT: R278/GR or R278B/GR; a lso R391 r ece iv
ers Thompson, 5 Palmer, Gorham, N .H.

NEW UNUSED: H enry 2KD-2 lin ear com plete.
$595.00; Swan 500. $380.00; Heath SB-2oo. $190.00.
Never been opened. factor y sealed, war ranty
cards. Don P a yne . W4HKQ, Box 525, Spring field,
T enn. 37172.

WANTED: Tubes, transistors , lab instruments,
test equipment, panel meters , military a n d com 
merciai com m u n ica tion equipment a n d parts.
Bernard Goldstein. B ox 257 Ca nal Sta ., N ew York.
10013.

SELECTRONIX AUDIO FILTER, u se between r e;
cetve r and spea ker or pho n es. cuts m onke y chat
ter and narrows ba n d p a ss to a bout 1000 Hz .
Some QSO's possible only w it h t h is in circuit .
$24.95 pp. W0RA/l , Box 115, Greenfield. N .H.
03047.

WANTED: Instruction manual for t h e Halli
crarters S-27 UH F r ece ive r o r copy. I will m a ke
copies if there is a manual available fo r loan .
WIDTY, RFD 1. Bo x 138. Rindge . N .H . 03461.

PIPE SMOKERS: T h ree 1 ~ !z oz. sample pouches
o f the wor ld 's fi nest pipe tobaccos. S1.5O p lus
50~ handling charges. S m oke Rise , W4ANL. 131 18
Thompson Rd .. Fairfa x . Virg inia 22030.

LOUISVILLE HAM KENVENTION: September 8-9
1967. Beautiful Executive Inn Motor Hotel . Water
son Expresswa y a t Sta te Fair G rounds. Louisville .
Kentucky. P articipate in the technical sessions,
forums , prizes. banquet and flea market. Bring
XYL for da y of women 's activities. For informa
tion write Louisville Ha m Kenvention , Box 20094,
Louisville. K entucky , 40220.

I'S A RO C" Sahara Amateur Rad io Operators Con,
vention 4-7 January . third annual fun con ven
tlon h osted by the Southern N evada Am a teur
Radio Clu b . Des igned fo r exhibitors and partici
pants a t Hotel Saha r a . Las Vega s , N eva d a . :MA RS
semina r, Arm y , Ai rforce and Na v y represe n ta
tives. Lad ies luncheo n with crazy hat contest.
hat should convey a m a teu r rad io them e . Plu s
fabulous entertainment o n ly " Las Ve gas" can p re
sen t. Registration fe e includes three cock tail p a r
ties , Hotel Sahara show, hunt breakfast, t ech
nical sessions. ad m ission to lead ing rnanura c,
turers and sales ex h ib its. Advance registration
closes one January . QSP QSL with ZIP and tele
phone number for details to Southern Nevada
Amateur Rad io Clu b . Box 73, Boulder City, Ne
vada 89005.

WANTED
SONAR AND MAGNETOMETER
EQUIPMENT. ALSO TECHNICAL

MANUALS AND BOOKS DEALING

WITH SUCH EQUIPMENT

Please fo r wa r d offers to:
Box 1492

c /o 73 Magazine, Peterborough, N.H.
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EICO 753A transceiver, t ransistor VFO, excellent
condition , with AC au pply, $200 WB6RQR , Bru c e
Be n n e t t , 938 K int y r e W a y , Sunny vale , Calif. 94087.

LAFAYETTE HE-45B 6M tra nsceive r with match
ing HE -61 VF O, m o b ile b racket . A C-DC cords.
Ve r y good cond ition , $80 c o llect or $85 p ostpaid .
R o n He t zler . W A 8HXW, 11150 T elegraph. Carleton ,
M ic h iga rt.

QSL CARDS?!? ? "America's Finest" samples 25¢ ,
Delux e 35¢. (refu nded ) Sak kers , W 8DED , H ol
a nd, Mich igan .

INTERNAT IONAL CHCjFHC CONVENTION:
Third annual convention, at Stou rte r 'e I n n , 120
W . Broadway. Louisville , K y ., A ugust 3, 4 and 5 ,
1967. Fo r furt her information write F red Gle eso n ,
W A4L M D . Box 20114, Lou isv ille, K y . 40220 .

SALE: Colli ns 3510 -2 mobile m ount & 350-12 Ad
c o m 80C) VDC PS, c a b les and m anua ls . $100.00.
Will trad e for a-meter F M gea r . WA50DU , 4031
Drowns tone Lane , Houston . T exas 77045.

ALBERTA CENTENNIAL A m a t e u r R a d io Con
vention. Calgary. Alberta, Canada. July 8-9, 1967.
Write to VE6NQ. Box 592, Calgary. Alberta , for
full information .

ST. LOUIS CO U NTY, MISSOURI: Second annual
namteet of the Suburban Radio Club, Sund a y ,
July 30th, 1967, at Creve Coeur Lake Memorial
Park, St. Louis County. For furthe r infonnation
write Joe Owings, K 0 AHO, Suburban R a d io
Club, 10217 St . Daniel Lane, St . Ann , Mo. 63074.

IIX METER CLUB OF CHICAGO, Tenth annual
picnic and mobtIe meet, Sunday. August 6th. at
Picnic Grove . on R o u t e 45 one m tIe nort h of
Ro u t e 30, Frankfort , I1l1noi!!l. For further Informa
tion write Alfred Bagdon, K 9YJ Q , Chairman, 7804
W . 66th Place, Bedfo r-d Park (A r go P .O .), Illinois
60501 .

WANT ED: Military. Commercial, SurplulI-Alr.
borne, Ground, Tra n sm itte r s . R eceive rs, T est sets .
A c c essorie s . EBpecially Collins. W e p a y f reig h t
a nd cas h . Ritc o Electronic!!l, Box 156. Annandale .
Vir ginia, p hone 703-560-5480 collect.
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o 2N3088 UN" Channel FET'S Very High I nput Z • • •• 51o 5 2N107 TRANS'lRS. l. ~ 1; . :, 1" '1' . 1' ''1' . ""di .. p "l.: • • • • 51o 3-2N1613 3W NPN SIL. I:!U m r, I.)' "1111 ..." ,, " •• • • 51o 3 - 45AMP POWER RE CTIfiE RS. s ' u d , " iii",," ..• "•• ••• 1

--+ M O N EY SA C I( G UARANTEE _

1O e' fO R aU.II " SUMMER" BARGA rN ( AU l OG ON : 10e
. Som l(ond 'Hlo" "oly Pah 1'0111

al'll. 'i\I,,'1144C
:tEt4EIl

0100i5 [Ii C H

oItI Vortt Volts Volt.
~ , 4 lR iJ 100
6 .4 20 47 11 0
8.0 22 [,1 )20
9.1 24 M n o

10 :!7 41 1M>
1% 30 tiS ]W
13 J J 7:' 1110
15 31\ 112
16 3Q 91

/ --~ 0 2N1100

~I Vee 120

R ~ a 0 1, ~o V"" $.75

(~ O SRT

fLIP FLOPS
flat Dat ~ $1 .00

scnemanc

P O . lOX 942 A
LYNNFIU D. MASS .

0 1 UO

NATIONAL NC.121W, n early new, $85.00 H ea th
HG- IO VFO $35. Like n e w H a r ve y -Wells TBS50D
w ith power s upply, 80-2 meters $50. All In per
fect co ndit ion . W . L . J o h nso n , W 5FPI/ 6. 205 M a r
V is t a Dr., Monterey , Calif.

NEW: KNIGHT TR.106 a-meter xcvr and VFO
$150; Ameco CN-50 50-meter cony in cabinet with
r e g pwr supply-handsome u nit- R F gain control
14-18 MC IF $50; Workman Tra n sve r ter 12 V OC
to 117 VA C 125 watts $20; Like n e w : CX -1I0 w ith
spkr $120 ; 5 -120 $45. Need money fo r school a nd
must sell . Write o r call : Louis B . PhilUp s K9SPD,
513 Ho ll y Lane, Kokomo, Ind ia na 46001, 317-453_
6132.

SBE-]], Band-Spanner Antenna . bumper mount ,
heavy duty 12v aupp'ly, 80-20 coils . mike. mount
ing plate. excellent. $200. FOB. T o lo ne n W7EIZ / 4,
1637 N . 21s t Roa d , A r li ng t o n . Va . 22209.

HIGH DENS.STY FIBERGLASS q u a d poles, 14 ft .
lo n g x 1 ~." 0 .0. weight 9 .5 lbs. Will w it h stand
heaviest ice and wind loading conditions . $8.50
per pole, F .O.B. Westminster. Calif. K 6HZP. B o x
DE, Westminster . Calif. 92683.

VHF GEAR, C legg Zeus xmtr perfect condition ,
$350.00. I n terc e p t o r " B" RX a lso perfect $250.00
P a r-ka 432 me converter $40.00. All $600.00. W A 4_
E VQ . 263 N .E. 8th s r ., Homestead. F la . 33030 .
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Send 20¢ for our latest
POST OFFICE BOX 74 C

SOMERVILLE, MASS. 02143

Cata log, fea turing transistors and components.
Your money will be refunded with your
first order.

S ilicon Po...... r Reetlf l ....

P RY I 3A I 20A 40A I '40'
100 I . 10 I .40 1.00 I '.00
200 I .20 I .60 1.50 I 7.00
400 I .25 I .SO ' .00 I 12.00
600 I .J> I 1.20 2.50 I 20.00

800 I ,4 5 I 1.50 3.00 I
1000 I .65 I 3.50 I 55 .00

D S I M to 2 N728 ( NP N). A. high fre 
uuencv 1'0-18 unit ext ~ nd lng to the

UH F ta nlo:" e 5/ $1.00

o ~1~1~~nS ~ I.~~. ~~. .~~~~ .~.e.d: . 20/$ I. 00
6E 30/ $1.00

D S I M te 2 N2875( P NP ) . a utccn 20
wa tt s with 39 mRz cut-off .... $0.7&

D 10 WAT T ZENER8. 2-180 volta.
s t ate delired voltllie,. Euh to.75

D S I LI CO N BILATER AL S W ITC H.
Itr Dlaces two S CRs by (Iring tn

rlthe r d irec tion when b reakdown voUa!t"e II
exceeded. Used In lIiht dIm mers.
etc. E' ''I ' 0.75

D HI GH VOL TA GE NP N 15<1'1' VBC BO
at 2.5A, hi gh gaI n In TO-66 pa rk.

. . . . . . . . . . . . .. .. . ... .. . . . . .. .. . . . $0.75o H IG H VOLT AGE AS S EM BLI ES .
6000 Y at 150 rna $1.50

Terms: FOB Camhr ldge. '-lau . Send
check or l\!nJle)' O rder. I nclude Postage,
A' cu Ke W I. per packaR6 'I1l l b . A llow
for C. O. D. M In Im um Order $3.00

Silicon Control Reetlfl"r '
T O. 66 paek Studs

PRY I 3A I ]A I 20.
SO I .SS I .50 I .80

100 I .50 I .10 I 1.35

' 00 I . 75 I 1.05 I 1.90

'00 I 1.25 I 1.60 I 2.45

'00 I 1.50 r 2. 10 I 2.85

500 I 1.75 I 2.80 I 5. 50

600 I 2.00 I 3. 00 I
700 I 2.25 I 3.50 I

1000 I I 5.00 I

1.2 5 Am. TOO H.' •( Gil I' Amlh) EpOIY., cont rolled ava_ PRY I AMPlancbe rectif ier I ,
wh ich tho PRV 100 I .07
may b. exceeded 200 I .00
wttbout de'l rO}'lna: '00 I . 12tho r@oCtUle r.

PRY
600 I .20

100 I . 12 800 I ."1000 I .SO
'00 I .15

1200 I .65
400 I .20

1400 I .85
600 I ." 1600 I 1.00
000 I ...

1800 I 1.20
1000 I .SO

ALL OUR TRANSISTORS
& RECTIFIERS ARE

GUARANTEED TO WORK
All trans rsrors are cheeked for voltu c
and zarn to In"" re OUT cus tome rs 8 It:ood
i eanstsroe within the ca lt' j(ory we adver ,
lise. All rer tlrters c<H tinl!' over 1(1<'
r hN'ke d for forwa rd \'oHage & leakasrll B$
well ,UI I ' B ". The e atee or our !-le tts a re
al so dluked. All nonoi.erable unit , wit )
to.. rl"unded or excI'an l(e ,l Immediately.
W e will slBn<l Oil OUf r eputation for oust
tty dev ices and sHvlces.
Users of the s hove mentioned Items In
la rllc quan tttes sen d us your scecmee
lions. We teet we can meet them . t I
ccmneurtve price.

INTEG RATED CIRCUITS

J K F LI P FLO P S $ 1. 15
O UAL NANO NOR GATES $1.00
8 R C LOC K E D F LIP F LOPS 1.1 5
S RT FLI P F LO PS ..........•.... $1.1 5
EXP AN DA BL E OR GATES 1.00

Guarante,d t o .....ork
T O· s 5 flat paek

They come complete with ~"hema t lc. elect .
cuarecteeteue sheet.

D " N" Cha nne l F ETs S I M to 2 N3088.
U sed as Amp, ewncn. Choppe r- Very

lIIih I nput Z Each $1.50

b:
SURPLUS NEEDED

Guaranteed highest prices. Shipping paid. We'll bu y,
trade or give you new equ ipment of your choice. Send
list or telephone for immeC!iate quote. Payment in 24!HS

MILITARY ELECTRONICS CORP.
SPACE ELECTRONICS DIVISION

4178 PARK AVE.• OX., N. Y. 10457 • (212) CY 9·0300

Use Zip Code

For Faster Mail

A. R. C. Sales
Variable Capacitor . " our sec t io n. 7.5·425 nunf .
per section. 30·1700 nunf . overa ll . 3%" w x
1% " h x 6W ' long plus W' fo r ~:. " shaft . Wt. 3
lb. . $4.95
I='ilam.nt a nd BiM T rans'orm.r. 115v . 60 eye .
pri. Sec. 1- 12.6v C .T. @ 7.5 amp . Sec . 2- 185v
@50 rna. Wt . 7 lb $4.50
Plate Tran5forme r . Pri. 117v . so eye. S ec . 690v
@ 450 rna . N o C .T. Will double to 1700 volts.
wi, 19 lb $3.95
Plate Trana'ormer. Prj. 117v . 60 eye. T apped
S ec . 1200v C .T. @ 200 rna . a nd 740v C .T . @
235 rna. Wt. 12 lb $3.25
Heavy !Filament Transformer. Tap p ed Pri.
1I5_125v. 57-63 eye . S e c . 1-6.3v C .T. @ 15 A mp.
Sec. 2-6.3v C .T. @ 5 A mp. Wt. 10 l b $3.50

All It..... art new and F.O.B., Worth ington. Ohio

You won't be able to put it down!
We shou ld gi ve fair war ning t o those who ord er

this new book from th e Ra d io Society of G reat

Britai n. O nce you pick it up , you won ' t be able

to eat, sleep, ta lk or watch TV unti l you 've read

it a iL It 's a fas cin a tin g , d en sely-packed, 100·

page book full of every imaginable practica l ci r

cu it for ha m rad io . Hu nd red s of circ uits and Ideas

a re discu ssed , and each one h useful to ha ms.

He re a re the chapters : semiconductors, eempc

nents a nd const ruction, re ceiver topics, oscilla to rs,

t ra nsmitter topics, audio and modu lation, power

supplies, aerials a nd eleetrfee l Int erference , tr ou

bleshooti ng a nd test eq uipme nt . Once you've d l

g ested t his book th oro ughly, you won ' t be able to

build or mod ify any gear without consult ln; It.

$1.50

Technical Topics for the Radio Amateur

by Pat Hawker G3VA

O rd., from

A.R.C. Sales
P. O. Bex 12, Worthington, Ohit 4108&

13 Magazine, Peterborough, N.H. 03451



TCS E9UIPMENT
NAVY TCS RECEIVER AM

1.5 :Me to 12 Me In two (2 ) blnda.
\· .rlablt rreq. osl"lllato r &; crYlta l
control 011 fou r (H prese t channell
In the entire rf Cll . ra nlle. Audio out 
put 1.5 wa tts Into 500 ohm load; 111M
tubes 128 1\:7 Ill" A. , 12S A1 conver ter ,
2/l2SK7 I F A .. \ 2!H17 de tec tor BFO,
I ~A6 oscillator. 12AG audio Amp . 4 ~ 6
Ke H ' P req . LUKe , ..rnler & Ipln
d lal, au d io ga in. Ar C, llFO alld aU

conl roll on the rrc r u panel. Voltagel reQuired: 12 VDC &:
l llllfO:t. 220 VDC n o M A. S ize : 11,% :I: 11 ~ $4 4 95
J; 13%~. Wt. : 31 lb., USED : •

Propagation Chart
JULY 1967
ISSU ED MAY 15

J. H. Ne lson

DEPT. 73 - P. O . Box 1105 -LIMA, OHIO 45802

FREE ARCTURUS CATALOG
A Trusted Hame In Electronics Since 1925

Electronic parts. tubes. Wholesale.
Thousands of Items. Unbeatable prices.

ARCTURUS ELECTRONICS CO.
502 • 22nd St.• Union City. N. J . 07087

TRANSCEIVER SALE
"whlle t hey last "

SWAN 350'1 _ ._ $395 NCX.5'1, Mark II _ $495
KWM-2 ...._.._._ 795 HRO-60 __._..._..__ 225
755-1 295 SW-1 20 _. 125
32$-1 _ 375 NC-300 149

SWA N 500'5 NOW-IN-STOCK, $495
FRECK RADIO & SUPPLY CO. INC.

38 Biltmore An ., Alhevill., N.C . 26801. Phon.
704- 2$4 · 9551, Child Saturdaya. W. trade.

T. T. F'rHll. W4WL San dy h eban, WN4AAl

G o C ommercial •••
That's right. G et yo ur FCC commercial oper
e tor's license, end t he n work, ot good poy, in
your " hobby" field- redio end electron ics. We
prepere you by correspondence, under ou r "get
your lice nse o r your money beck" worranty, G et
full details in our free "FCC License Course
Brochure" , Write :

Grantham School at Electronics, Dept. R.
1505 N. West". Ave., Hollywood, Calif. 90021

lO • nCTtI II M III III 10 I' l(

EASTER N UNITED STATES TO :

CENTRAL UNITED STATES T O:

.. L ....'" .. .. " .. "
, ,

" " " • •
.. RGEKTllfA " n .. " "

,
" .. n n n ".. GSTaALIA " " " " " "
,

" " " • •
CAliAL ZOlll: n " " " " " .. .. " " n n
El<GL"NO .. " " "

, , .. .. " " .. •
H.. WAII ,,,

'" " " " " " " " " • •
INDIA " .. " " " m " " .. " • •
l"I'''lf " .. " " " " m " " " • •
KEXleO .. " " "

, , ,
" " " • •

PHIL1Pl>IKJ:I " " " " " " " " " " • •
P1;EllTO IIleo n " " "

, ,
" " " " .. •

S.DUTII AI'.ICA ,.
" " "

,. .. " " " " • •
1:. I. I. a. " " " "

, ,
" " .. " • lu

WESTERN UN ITED STATES TO ,

.. LASKA .. " " " "
, , ,

" "ARGENTlIIA " n " " "
,

" " n " " "AUSTaALU n n " n " .. " " " " •
CANAL ZON£ n " " " "

,
" " " " n I •.

""eLAND " " " "
, , ,

" " " "
,

HAWAII n n " " " .. .. .. .. .. • n
lImlA .. .. .. .. .. " " " .. .. .. •
l/o.PAlf .. .. " .. .. .. ,.

" .. .. • •
MEXICO ,,,

'" " .. .. , , .. .. .. ., ..
PH[LII'I'III£' .. .. .. " .. .. ,.

" .. .. • •
I'1;EaTO IIICO .., .. .. .. "

,
" .. .. .. • •

SOUTH AFRICA " " " "
,. ,. .. .. .. .. • "t:. S. I. II. .. .. .. "
, ,. ,. .. .. .. " "" All' COAIT ,,, ,,, .. .. • , .. " " "

• , "
...LAlltA. " " " "

, , ,
" " " • "

....Gl:lIl1I1A " " " " "
,

" " n " " "
... U&TaALIA " " " "

,. , ,
" "

,. • •
eAlIAL :1:01111 " " " " "

,
" " " " " "

"lIIl LAND " " " "
,

" " " " " .. "
IIAWAII '" " " "

, ,
" " " " • •

[IIDI A " " " " en ,.
" " " " • •

JAPAN " " "
,. ,.

" m " " " • •
MEXICO ,,,

" " "
, ,

" " " "
,,,

"PlIlLU'l'lllU " " " " "
,.

" " " " • •
I'UEIITO IIICO ,,,

" " "
, ,

" " " " • "SOUTH A..a,eA " '" " " " " " In n n • "
U. S. I. •• " " " " " .. .. " " " • •
"EOT cOAl 'I' IH. " " .. , ,

" " .. " • "

A. Next high er frequen cy may be useful this hour.

B. Ve ry d iff ic ult circuit t his hour.

SAL E SR A D I 0FAIR

NAVY TCS TRANSMITTER AM-
1.15 ),Ie to 12 :\IC In three (3) ban,I., CW 40 ••U I . rctee
mod ul ation !O Wl t ta: . muter oadllalOr n rlable end <: ..,.. [1 '
control on 4 IIlfte! cllln~11 In the enure f f PQ. rao l e. VIe.
3{I2A6 t n oscillator &: butTer-doubler. HIl125 tn modulator
&; power amplllltt I tllel, 21,j," meters ror I'A Plate 0 _201)
DC RF mete r 0-3 IU w nlng Ind operating controll on
fl'Ollt panel. Vollage. requ ired : 12 vnc & <1.1)1)-<1. 41) vnc
21)0 MA. W/ t ubea. Sizel : 11%, :r 11% :r 13%,... S34 50
wt. : U Ibl. • .......•...........•... .... USED : •

Antt'1llI1 Loa d ing CoU # 47205 . .. . • . . . . . . . . . . . Used : $ 6.95
n emete Cont rol B OI w/8peall:e r #23210 .... Re_New ; 9.95
DUl l Dynamotor Power Supply 12 V. # 21881 Re· New: 14.95
D _4 01 Transmi tter Dynamotor 12 V•• .• .••••• • New: 6.95
D -402 n eeen er Dynamotor 12 V New: 4.95
CADLE-Rccelf et to Power Supply . . , , New: 2.75
CABLF..--Tranl ml tter to P ower Supply New: 2.75
Connecto r P lugs for Itemcte Con tro l 1101 New: 1.51)
A C r-owan SUPPL Y-li S V. 60 rrc le \ :-;ot Government

S urp lul ). n eeewer : $21) .l)o--Tnnlmll ler : US.OO.
E1hock A{ountlng t or ~e1ver or T ransmltte r ..•. Und : 2 .95
Nolte Li miter Converl lon Kit-W/ GII6 tuhel .. ..... 2 .00
PIW araill ble to r nee. Ind T ra ns. Advise UI or your needlt

Prlcel F .O.B . Li ma . 0 .- 25 '10 D CPDIIt on COD'_ D IO
CATALOG--S end 25& (Itlm(ll or colnt) & recehe 50C

CR ED IT on your order.
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•

Mlu. Condsr .006@ 2500V. • • • • • . • • • . 4/1 1

"TAB"
F..u Lead. Jlw1do"l' Tt .t.d. d OM /

S nooperHO Pt Tub. 2" U , . . . .. . . • . . .2/ S9 PNPI 50 Wan/ n Amp HiPwr TOS8 CASE
Mlno l· Fan 6 or 12Vu j 60 &)'1 $2 a I /SS 2N441, 442. 2n. 278, DS501 Up T,
4X l50 Ceramic Lokta l SI .2li~ . . . . . • • .4 / 2 5O/ VC BO 1 1.25@, ... .... .. .. . .6 for $5
U ne F ilter 200Amp/l30VAC U e ... 5/$20

" TA!" • SILI CON ONE AMP' DIODES
2HZ78, 443, 174, Up to SOY 'S@ •. .2/ ' 1

DC 3\11 " MelerjRD / 800M a $.~ .. . .2 /S7 PNP 30 Watt/ SA, 2NI' 5. 156. 235, 242
DC 2'1a ~ Meter/RD / SQVe e $3 , ...2/$5 Fact ory Tested • Guar anteed 2M, 255, 256 257 301 392, 40elif 3 for 'I
DC 4" .. M.t.r/RD /IM a/ $5@ •....• 2/ $9 P lv/R m, P ly/Rm, P ly/R m, Ply/R m. PHP 2N670/S00 MW 35e@ • • . , . •. 5 r,r 'I

50/ 35 100/70 200/1 40 300/2 10 2NI OS8/2 NSI'" I @ 1 Amp••• • • • • •• • • • . 4/$1
Socket Cerami. 1625 Tub• . . . .4/ $1. 10/ $2 .es .07 .10 .12 PNP 25W / TO 2 N558. 539. 540.... 2 for SI
Sock.t Ceraml e 4XI50/ Lokt. 1 . . . •. •4/$2 400/280 600/420 800/560 900/ 630

PWR Finned Heat Si nk 180 Sq - : SI.50
PWR Fln n. d Si nk Equl". 500 Sq· . ... S5lra nl~d 304TL . Top $$ P aidl/ . 14 .21 .so .40 S ILICON PNP/ T0 5 & TOi l PC KG2.5 M H PIWound 500 Ma Chokt .•3 for SI 1000/700 1100/710 1700/1200 2400/ 1680 2 N327A. 332 to 8. 474 te • •Knob Splrl'-Crank BC3-I8 SI ~ • . •5 for .$2 .so .7• 1.20 2.00 541/3. 935/7 . ....... ... . . . . . . . . . . . . 7/$2Ml nlF . n 6 or 12 VAC S I. 50~ •• .4 for $5

Tnt. 04. 0 cI DO cI Fwd cI Load I MI CA MTG KIT T0 36. T03. TOIOBea'" Indlel t lH" Sellyn. 24VAC.. 2 fl1r $1 0 ' A U 3Oc@ . _... .. • . . . . ... _. .. _. ••• • . ••••4/ 11Prn i. lon TLI47 Feel... R.ley G• •• . . •$1
R",. @750M • •. 10/$ 10 ANODIZED TO PWR 3tI1 @ .. . .. . . .4/ $11700 PI,,/1 200 ZENER S I w. tt 6 tl1 2ooV•. • • . . . SI EallI

Fuse 250M. /3AG.. . . . .. .50 for $1. 300/$2 "00 PI,,/1 680 Rml 750M I .. 6/ $11 ZE NERS 10 Watt 8 to 1.50V, •. 11 .25 Eaell
XMTTG Mica Condsr .OO6 (ii1 2.5Kv.. 2/11 S ILICON POWER DIODES STUDS STA BISTOR UP to , Watt..• . • . 10 for $I
W.E. Polar R. lay #255A/$5 @l , .. 2 for$9 & P.F.-- GLASS DIODES EQu l" IN34A . •. 20 for ll
W.E . So.kd for # 255A R.lay•... .. $2.50 D. C. 50 Plv 100PI" 200PI" SooPI" :g.A~r. P:":,R..~~~~ ~f1~ . ~.' ~~~.l't"" ITorl1 lds 88Mhy N•• Pekll $1@ •. . . . 6/S5 Am p. 35Rml 70Rm. 140Rm. 210 Rml
6.3VCT <r. IlUiA & 6.3VCT @ 2A $5 )if. 3 . 10 . 15 .22 .33 MICRO .MU SWITCH 35 Amp AC/DC
200 KC req Std Xtal . $2(ii1 •.. 2/$3. 5 $s 12 .ae .so ." .90 CASED ALUM (S I) ..... • . . 8 for $1
Pr lnh d Ckt Bd N. w Blank 91 12" $I@ 18 .20 .30 ." 1.00 SCR.SLICON·CO NT ROl RECTIFIERS I

45 .so 1.20 1.40 1.90 P RY 7A " A PRY 7A " AKlil l1n SA Rllet Ckt Break.r $1@ .. 10/$5 ' 50 1.60 2.90 3.50 4.60 ' 00 Q Q ' 00 2.50 3.75
Line Flit... 4.5A @ 11 5VAC . . • . ••5for$/ ". 3.75 4.75 7.75 10.45 200 Q Q 600 5.25 4.25
Line FIlt. r 5A / @125VAC.. ... •.. 3 f.r $I D. C. 400PI" 600Plv 7ooPI" 900Pi" '00 1.80 2.25 700 .... '008l'i6A Xf"'r 2.5V/ IOAIlOK,,/lnsl. • . ... $2 Alllp, 280 R",. 420Rm. 490Rm. 630Rm. 400 2." 2.90 800 4.75 5.65
Choke 4HY 10.5A/270 $3@ . . . .• .••. 4/110 3 .4. . 5O .60 ." UNT ESTED "SC R" Ull to 25 Am, •• &/12
Stev.n. Prel l. lon Choppers $2@ • ••. 5/ $5 12 1.20 1.50 1.75 2.50 Gla.. Diodes I N34. 48. 60. 64... 20 f... I
H.lipotl Multi Tln. Turn@ .. . .-.. ..••. $5 " !.SO Query Qu.ry Quet'Y 2 RCA 2N408 & 2/1 NZ326 Ckt DdsH. li pot OIl" $4@ . . .... . . .. ... _. 3/ SIO " 2.25 2.70 3. 15 ' .00

' 50 5.75 5.75 Query Qu. ry IN2326 Can Un. oldef' . . •. ••• •• .4111

2:i00V @ IO MI & FII $2(ii1 .. .. .. ... .. 5/ S5 240 14.40 19.80 23.40 Qu. ry DI SCAP .002 Mfd @6KV . .. .. .. .. 6for SI
W e Buy / lV, S eUI W e Trade /- DISCAP @ IKV ... .. . . . . . .. . . ,Ofor l'I IOOV CT @ 300Ma. 6V 8A. 5V @ 3A & DISCA P Au tmnt up to 6 KV.. .. 20 for I125V Bias abt 1200VD C S5 @ ..•.. 4/Sl ll

"TAB"
TERM S: Money Buk 6 l1 r 12VAC Mlnlflln & Blad, .. . .... I2.:iV@2A II fl. ·.... ....... .... .ll for S2
Guaranteel 0" "'. Band. wtlt C.raml. 500W 2P/6 Pot. , U 'RG.3V @ IA 1.50m .. . . . . . . . . . . .4 for $5

" Bruning" 6· Para 1.1 Rule @ • ..• • . . SI Year. .. Min. O"r 5Hy-400 Ma Clloka $4@ . . . . . . . . .. . . .2/ 5
F.O.B., N. Y. C. 6Hy·5ODMa S5/ @ . . .. . . . . . . . . .. .. 2/ $&PL259A & S0239 CO · AX M&F Prs .. 3/21 250Mld If' 450 WV Lcctlyl l. 4/SSB $S~Phl1ne Patch Xfmrs Alltd . .........3/ S1

'" ML Liberty s t.. N.Y.C., 10006. N.Y. Cndsr 0 1 10Mld 1 600 11@. .. 4/U. 121 5
Phone 732. 6245 Cnd. r 011 6Mfd@I 500V $4~ • . . 5 fer SIO

In. ltd Binding Posts .. ••. . •• . . ••• . 201S1 Send 25e f or Oalalog 880 Vct @ 735M a for SS B S 2@ . .. 2/ S22
Sun_Cell. Selenium Autd . . • . .• .•• .•6/f' PHONE 732.6245 -480 V.t@·40Ma & &.3@ 1.5A CSD. •I I.50
.01 Mie. 600WV C.nd• . . • . . . • . • . • . •&/ I 10 V.t@ 5A & 7.5 Vct@ S5@••• •• . 2/ 19
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u ONATE YOUR EYES SO THAT
ANOTHER MAY SEE

Great adva n ces hav e bee n mad e over the
past 25 yea rs in th e r e p a i r of damaged c o r 
neas , th e clear s ubs tance tha t c o v e rs the
pupils of yo u r e y e s . The o n l y m a t erial that
c a n b e u sed to make these repa irs c o m e s fr o m
o t h e r eyes- t hose \\rILLED b y their o w n e r s
f or r emoval wi t h i n 4 h ours aft e r death. a n d
the degre e of s u cces s In the se o p e rations Is
as t o n ish i n g l y hig h .

Hundred s of p e o p l e eve r y year are a b le to
s e e again because o f t hese do nations, b ut ev e n
s o th e availability o f eye material Is s o limi t e d
that the majority of th e ove r 75 ,000 w ho s h o u l d
h ave t h is s u r g e r y will n o t liv e long e n o u g h .

The n e ed n ow is f or hundreds of thousand s
of additional p led g e s to prod u ce an ever i n
c r e a s in g a va tlab flf t y , A t h ous and pledge s t o 
d ay m a y p r oduce n o mate rial fo r m an y y e ars,
so the gre a ter th e pledge grou p . e specially
a m o n g the upper age levels, th e greater the
c h a nc e that m an y of tho s e wh o n e e d t his
t r a n splantation wil l In d e e d li ve t o see again .

O bta i ning these pledges h a s been a p roject
of L i o n s Clu b s in m a n y c i ti es, and t heir m e m 
bers. o r Doctors a n d H o sp i t a l A dm i n ist r ato r s,
ca n d ire ct you to a s o u r c e of p ledge c a r d s
w hich you and you r f amil y must c o m p l et e to
make an ey e dona ti o n valid . H ere is a projec t
for entire f a mi li e s . What g r e a t e r gift c o u ld
you give t o a f e llow m an !

Amateu r R adio' s p a r ticipation In th is w ork
can be heard every d a y o f the year o n 3 9 70
kHz, curr ently at 7 A .M. a n d 8 P .M. EST. a s
the Eyebank Network locate s the availability
o f a nd/or th e need f or cor n ea l transplan t ma
te rial a mong t h e n at ion s 57 E y e -Bank s .
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COLLINS VFO's
U nits a re le ss D ia l A ss e m bly with le a ds rea dy to

install in your e l\u ip m e n t. T h e se a r e n e w units or
like new, careful y c h e c ked a n d satisfaction g u a r -
a n teed .

S e e Sch e matic a n d picture s in C ollins R e c eiv e r
H andbooks.
Type Ulld In Tunln l Ranl e Dimensions Pr iM
i'OE-2 ol i5A-4 1.\:15 (0 2.l:I55 l lBz [, I 2~· diam ,..
101'.:·23 K\\'S-l 2.75 to 3.75 ),111.1 5 I 2~· dla m ...
70K· ) KWn -) 3.415 to 3.5ol5 :'Ilih 2~W I 2H I 2~D $29
Te r m s c ash . full r efund if you a r e not satisfied
within 10 days .

RICHARD E. MANN
430 Wilmot Road, Deerfield, Illinois 60015

MILITARY TEST EQUIP MENT DATA HANDBOOKS

Publbh~ 1961 b, Fndcr.lck R. ...rcb Corp. Vol. 1. Volt!
Current :'Ilcli. Equip. Yol. 2. F'reQ. !role... EQuip. Vol J .
Wndorm (Oscllloll'ope) Equ ip. Vol. ol . Signal Oen. EQuip-
ment . Four Bound Boob (IO poundl ) NEW. $S.H poatl)d4.
pa:rment _ /ord. r. We Aleo bU1 for Cllh. SU11l1u. T..u eu.
TnnllDlu en . n eeewen , Etc. &IPI<'II Il.,r A.lrborn c.IUDI.

ar rco El. ctrcmln. eo> 156. Annanda l•• VI . 22005. Phon.
(703) 560· 5-480.

WE BUY • • ,

T UB E S FOR CASH
UNITY ELECTRONICS

101 Trumbull st•• ELIZABETH. N.J. 201 • FL 1·4200
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LIBERTY PAYS MORE!!

WILL BUY FOR WILL BUY FOR
CASH CASH

ALL TYPES
• ELECTRON TUBES

• SEMICONDUCTORS

ALL TYPES
• Military Electronic

Equipment
• Test Equipment

WIRE, WRITE, PHONE COLLECTI WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

INDEX TO ADVERTISERSCQ de W2KUW
5% BONUSI!

PQI!i .yer anY' t.p offer for any pie•••f .Iror.ft er
,round fCidio units , 0110 •• Iit equipment . All 'YPei .f
tubes. PortlC:lllarly lookl1l9 for 4·250 • 4-400 • 833.
• 304TL • 4·1000A • 4CX5000A . t 01. 17L • 51X
• 390A • ARM. GRM • GRC • UPN • URM • USM
units.
TED DAMES CO• • 310 HIckory St•• Arlint.on. N.J.

TIE CLIP WITH YOUR CALL

Custom engraved $1.50 I
W ith cuff linh $3.00 "00"
Desk plaque (with miniature mike) $2.50

Send For OUf Catalog
APOLLO ENGRAVING

191 N. Hickory St. N. Massapeq ua, N. Y. 1\758

HERE'S A PERFECT MATCH
Now you cin qat a perfltt matc h for Hy Ga in two
meter models 23, 28 and 215 . This Is a n l ·match ar
rangement that g ives 1.05 to 1.00 SWR at the antenna.
Only $2.50 ppd . Send for t he L· t.4 atch to :

Sounll and TV Systems
316 Mariemont Drive, Lexington. Ky. 40505

128

All trenln· Howard. I I I
Amtee, 93
American Crystal , liS
Apollo En' fui n" 128
A. R.C. Sal.., 125
Arct uf us Eleeironlll, 126
ATV Research, 11 2

Barber Travel S.,.... lee. 114
B C Electronic,. 123
Brall ce.. 9 I

Cam p Albert Butler, 101
Cleveland lu t lt ute , 4 1
Columbia Eleetro nl" , 119
Comdel, Inc.• 81
Crablree Electronl", 54
CTK ', Bartl 'd Wlr. Ant., 90
Cush cun, 106

Dahl, Peter W. , Co.• 119
Damn , Ted , Co.• 128
DPZ eers.. 93
DX'er Magllin• • 11 0

EditOf'1 & En,in,,", 68
ElectNlnlc Cent«. 40
Epsilon RMords, 119
Estes En, lnnrln" 9 1
Evan s Rad io, III
Evans... l llo Amafe ur Rad.

Sup., 116
Eye Bank Networ k. 127

Fair Radio Sales, 126
Fed. of L.t . Radio Clubs, 55
Freck Radio, 126

Galn ' ay Tower, 110
Gordon. H. W.• C•. , 11 7
Golham, 114
Grantllalll Schools. 126

Heal ll Company, 29
Henry Radio, 60
Hotel Roger Will iams, 87
Hotel Del Capri, 69

Inter ftational CI')'tW, S

J/I"''' Ru eln ll. 118
J A H Cmtlll, I II
Justin, Inl .• 59

Lewh paul EIH tNln l... II I
Liberty Eleclronl." 128

Maco, 114
Mann, R. E., ce.. 127
MidwQ Antenna, 114
Mil itary EI' d n nl" . 125
MisSion Ham Electro'll". 47
Malley EICltrollh l, 37

Hat lonal Radio cs.. Buk COVtr
Hew · Tnm'" , 21

Palo"'ar Engln",., 19
P.,ki EI..frolll" , l it
Poly. Pa"', 124

Quem ellt, 51, 81

Rad io ""'.hut Callbo.k. '4
Ril, o EIMt ronl.., IU
RolllI Mfl . Co.. 4
RSGB hcbnlMI Topl.., 125

Saleh, Herbert, Co.. 11 4
Solid Stat. Sal.., 125
Sound & TV 8)'1to"'s, 12.
Southw..t Sem hondu,tor•• 10
Sw. n EIMtNlnl.., "

T AB, 127
Telellll:l , I I I
Telrl:l , 9, 46, 79
Trandl b, 110

United Tr. nltorr"'r, Cn... II
Unity, 127

Van,uard, 101, 107, 115, 120
V. H.F 'er Mllu ln. , 121

Waten Mfg, ce., Ii
Worl d Rldlo Labs., Cov... III
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-GO MOBILE
300 WATTS

AT AN AMAZING SAVINGS!

Only O" e
Coupon J • cOuPon ",oy b

""alrd aft., A • us.d. rh'
ueu't .30, 1967 ..

•

WITH THIS BONUS COUPON!
Thi, COu

pocka Z POn mOy b. 0 ,. d
lor .g . l A- IOJ , IlA. 10 PP I. agai"st the
invor:;~·s . provided th.r.

4:r 11A. J05 regu.
Cost by '$~~dOWOi" reduce the r~; ,0 trod....;n.

. • U O r p a c kag e

A GREAT RIG •••
AT AN AMAZING PRICE!

D esigned for the Amateur whose interest is 80
and 40 mete r SS B. He re 's Powe r to make good con
tacts...a Se le ctive Rece ive r...Stahility...Com pactness
(only 5x ll lf4 xlO"). A G REAT value at the regu lar p rice
...:'\O\V SAVE S20.00 on a package with the BO='lUS
COU PO N. Purchase yo urs :'\O\V with our easy, month
ly terms, too!

Include s 1 ea.: Duo-Hamler 84.
DC.384 Power S upply, o ne Band..
span ner Ante nna, BD'lF ~ I (lll il t.

350C mtc, .\lie. Pill A". PL 259 PluA".
VG l j 6/U Red ucer and 25 ' HGSS/U
coax Cable. All supp ly cables arc
included.

ORDER: ZZA·103 package (S15
monthly)..Regularl y $299.95 \ 'n T H
BON US COUPON...$279.95.

($14 monthly)

A Complete 80-40 Meter
FIXED STATION PACKAGE!
Includ es 1 ea.: Duo-Bander 84. AC48 250
watt supply, 80/40 Duo-Doubl e t Antenna
kit. 350C m lc., Mic. Plug , PL259 Plug, UC
1761U Reducer and 100 ft. RG58/U coax
cab le.

O RDER: 22.-\·104 Package (SI 1 mo nth
ly)...Regul arl)' 8225.00 WITH BO:\, US
COU PO :\'...S205.00 (SIO monthl y)

ORDER: 22A-105 Pad .IIKe (same as
above with 300 walt AC sup ply)...Hegu
la rl)' 8255.00 WITU BO:\, US COCPO :\,
$235.00 ($ 12 monthl y)

\

o
• 000 0

A Complete 80-40 Meter
MOBILE PACKAGE!

Please shi,J me tile f ollowing:
o Duo-Bander MOB ILE Package ZZA-103 @ $299.95·
o D uo-Bander Fixed Package 2 2 A-I04 @ $225.00
o Duo-Bander Fixed Package ZZA-105 @ $255.00
o Your FREE 1967 HAM Catalog
o I am enclosing one BONUS COU PON as I have no trades•

Ded uct $20.00 from the regul ar package p rice above.

tJ Mycheck or Mone y Order for $-:-;.-:==~;~' ~a:tt:ac:h:e:d~. _o Charge it to m y WRL charge Acct II

(7l-X-1 9)
WORLD RADIO LABORATORIES, Inc.
341 5 W.1t Broa d wa y Council Bluff. , Iowa 51501

••••••••••••••••••••••••••••••••••••••••••••= Xame _

•• Address. _

•• City State Zip_ . _

Use ,It;s Handy, Quick
Moil Order Form-

Look at these
DUO-BANDER 84

FEATURES!
· 300 watts PEP-SS M• Huggcd-.
Reliable Printed Circuitry . 2k
Hz Dial Cali b ra tion · D u.<1 I.
Spee d Vernier VFO tu ning s E-Z
One-Knob T une-Up - "Just
Peak Output" > Bu ilt-in Speaker
• Mobf le Bracket supplied ·
Comb ination " S" and Output
meter « C rystal Lattice F ilter.

•
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with Nat ional 's full
One-Year Guarantee

ONL~359.

•

Own the most versatile 5-banderon the market
...priced even lower than a kit rig!
Xationul's new 200 is fast becoming t he most popul ar 5-bander on the m arket ... a nd it' s
no wonder! Her e's an ideal rig for mobile. portab le , or horne operation ... t he fa s t es t wa y
to move up from single band or tr-iband . The p rice? ... a n amazingly low $359 ! Perfor
mance '! .. . here' s what Jim Fisk '''I DTY s a id in a rece nt issue of a noted amateur r adio
publ ication : "when Nationa l came out w it h their new model 200 transceiver a few
months ago at a lower cost than any ot her five hand transceiver on the ma r ket , I just
cou ld n' t believe t hat it would perform as well as t he more expens ive model s. But - after
us ing' it fo r severa l weeks in c hasing nx. I fi nd that they hnve done a s uper b job a nd it
pe r- forms rig-ht a lo ng- with t he best of them. The sens it ivi ty is fi ne. t he select iv ity a f
ford ed by t he s teep-s ided c r -y s t a l filt e r is excellent, and the audio reports . if I a m t o
believe the fe llows on the nt her e nd, ha ve all heen g OO(1. Report 's of. 'tremendou s audio
q ua lity: ' rea lly sou nds good.' and 'very clea n a nd c r -isp,' ha ve been 'no rma l report s du ring
t he t ime ] ha ve ha d t he 200 on t he a ir:'

Feature this for $359 ! • Complete coverage of the 80 through 10 meter bands. • 200
watt P E P input on SSE, plus C\V and A :\1. • Separate product and A~l detection plus
fa st-attack s low-release AGC.• Crystal-controlled front end and s ing le VFO for high
s t a b ili ty , and identical calibration and tuning rate on all bands.• Crystal la t tice filter
fo r high s ideba nd suppr ession on tran smit, and rej ect ion of adjacent QR:\l on recefee ...
plus sol id-stnte ba lanced modu la to r fo r "set-a nd-fo rget" carrier
su ppress ion, • Operation fr om new low-cost AC-200 s upp ly or
from NCX-A or mobile powe r supp lies. • ALC. • 45/ 1 pl a net ary /
spli t g-ear tun ing d ri ve. • Automa t ic cur-r-ier inse r tion in AM and
C\V modes.• P a nel meter automat ica lly switched to S-un its on
receive, • Universal mobile mount included.

•

- - •
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