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REVERIE SAILS

K. M. Raupach WA4CYX

July 3, 1971, was the beginning of
a spirited adventure, an idea which
had been germinated several years ago
by “Tex,” K4MIJZ (William B.
Zammit) Often you hear people talk
about buying a boat and “‘taking off”
for a year or so, but how many of
these dreams actually materialize?
Well, in Tex’s case they have.

I had the good fortune of meeting
Tex several years ago as a result of
ham radio, what else? I can’t recount
the many pleasant times we have had
since, in fact every one that has ever
been associated with Tex has said the
same thing. The thought of taking a
world cruise, leisurely, fanned my
enthusiasm as much as it did Tex’s,
and as the years went by the idea
began to gel to some degree of consis-
tency. It has to be admitted that
during this time there were misgiving
thoughts about the project but with
determination the plan was finally
culminated. The problems, were, in
many instances, gigantic, like selling a
house and all the furniture plus other
miscellaneous things including radio
equipment that he thought he might
need some day. All this had to go, as a
boat just couldn’t possibly hold it all.
More compelling was finding the right
boat. at the right price, and outfitting
it. Tex accomplished all this with
success. I was happy to have had a
hand in some of this and acted in the
capacity of backup support. 1 guess
we all need that at times. Finally, the
day came when Tex said, “'I found my
boat.” When 1 first saw his boat, well,
it’s hard to describe the feeling, be-
cause I knew he had the right one.
Now came another problem, renaming
her. After much thought and head-
knocking, the name “Reverie” came
through. Webster in one instance des-
cribes Reverie as a “‘dreamy, fanciful
or visionary notion or daydream.”
Tex thought this was great because
this was one daydream that came true.
I had to agree.

Following the purchase of the boat
came the hull painting, stocking up of
supplies and material, plus correcting

a number of things and taking numer-
ous shakedown cruises on the Chesa-
peake Bay. Some of these were cold,
wet days. some shrouded by fog, and
others were just too pleasant to des-
cribe, especially watching the sun go
down and then sailing under a bright
moon, with a fair breeze. During all
this time, Tex was practicing up on his
navigation and acquiring what seemed
to be bushels of charts — so necessary
for the journey ahead. A few months
before Tex sailed, I had to travel and
couldn’t get to Annapolis, Maryland,
where the Reverie was berthed. On
those weekends that I did manage to
get there, we always headed out.
During the last few weeks before
departure; Tex told me he was busier
than a “‘cat on a hot tin roof” and you
can believe that, since the magic day
was drawing closer.

The weekend of July 3rd was ap-
proaching. Being out of town. I was
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getting a little jumpy, as I had to be
there when Tex left. With some luck, I
did make it, and Saturday morning
turned out to be beautiful. The sun
was shining bright, the sky was clear,
with a few cumulus clouds scattered
around. Most of all, the breeze was
just right — so necessary for a sailboat.
I arrived at the dock at 10 a.m. and at
that time there were quite a few
people gathered. The Reverie was
decked out in all her splendor, with
flags flying. What a colorful sight she
was. Tex and his shipmate, Steve
Titus, were busy making last-minute
preparations and welcoming everyone
aboard.

Perhaps this is the time to make
mention of Steve, not that he was
neglected before. Steve is a fine young
fellow who realizes that an oppor-
tunity of a lifetime has been presented
to him. He really appreciates it, too. |
had time to observe Steve during some
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FLASH FROM GENEUA

Despite attempts to open up 50,
220 and 1250 MHz for amateur satel-
lite communications, The World Ad-
ministrative Conference on Space Tel-
ecommunications has authorized ama-
teur radio satellite communications on
the following bands: 7.0-7.1,
L0 l4.25, 2T 020 A5 8 (29 7.
144 146, 435-438 and
2400024050 MHz. Attempts to
open up 5054, 146148, 220225,
more of 420, 12501300, eic., were
frustrated. Since only the 144 -146
MHz allocation was authorized pre-
vious to the meeting, we did not come
away empty handed. But it is a shame
that we were not better prepared to
hold our UHF allocations since with
satellites these bands should soon be-
come world-wide bands. With
synchronous satellites on the

Future Citizens
To Be Licensed

The Goldwater-introduced Senate
Bill 485 which would permit future
citizens of the U.S. to get amateur
radio licenses has been passed both by
the House and Senate and awaits only
a Presidential signature for enactment.
This is indeed good news to many
foreign amateurs in our couniry who
are awaiting their citizenship.

1250-1300 MHz band hundreds of
thousands of amateurs could QSO
each other through the flying FM
repeaters. Well, perhaps we can get
started on the nice 50 MHz band they
pave us up at 24000! That’s just below
light waves, isn’t it?

ENGWICHT AWARD
ANNOUNCED

San  Jose, Cal — The first Harry
Engwicht Memorial Award has been
presented to Philip E. Deaver,
WB6QLZ, of Hayward, Cal. g

The scholarship, which is $200 this
year, is to be awarded annually to a
junior electrical engineering student at
San Jose State College on the basis of
scholarship, eligibility fo hold an ama-
teur radio license, and membership in
the LE.E.E.

The late Harry Engwicht estab-
lished a radio engineering department
at San Jose College in 1934 and
taught communication and electronic
engineering there until his death in
1969. He was a pioneer in amateur
radio, holding the call W6HC.

of the shakedown cruises, and he is
the type of fellow, in my opinion,
who “turns to.” He very rarely has to
be told what to do, and he watches
the every move of the Reverie. After
watching him, you quickly realize that
within the short period of time he has
been aboard the Reverie he has be-
come a living, breathing part of her.
Steve isn’t a ham yet, but I'm willing
to wager that before this voyage is
over he will be fully qualified, if I
know Tex. They will have time for
that theery study and code practice,
believe me.

Back to departure. More people
gathered, Steve’s mother and other
relatives, friends of Tex’s, including
his former boss, and other people at
the dock who couldn’t help but real-
ize that something special was up. Tex
being the enterprising guy that he is,
broke out a bottle of wine that had a
neck on the bottle four feet long.
Much to my surprise, it happened to
be one that T had given him two years
before as a gift, and at that time he
said, “I’'m going to have to save it for
a special occasion.” What could be
more special than this? Even pouring
from a container of this proportion
proved to be somewhat of a chore,
but with the able assistance of a lovely
brunette, Jeanie Clarkson, the job was
competently completed. Tex polished
off the remainder by elevaling that
thing in the air only after everyone
toasted Tex and Steve to a happy and
successful voyage.

The departure hour arrived
streamers began to fly over the stem
of the Reverie and Tex and Steve had
their share draped over them, too.
They climbed aboard and Tex started
the auxiliary engine. The moorings
were slipped, and at exactly 12:13
pm., July 3, 1971, the Reverie
cleared her berth, heading out the
channel to the Chesapeake for a world
cruise for amateur radio.

Ned Lentz, WA3EXE, and his love-
ly wife, Pat, were there with their 38
ft cabin cruiser “Indolentz II." We
climbed aboard and followed Tex and
Steve out. Once out in the bay, Tex
and Steve removed the sail cover and
hoisted the main, followed by the big
jenny. The light breeze quickly filled
those beautiful sails, then Tex brought
the Reverie around to a true course
south, and she responded lke the
perfect lady she is. Several times we
pulled up next to Tex and shouted
messages back and forth. I said to
him, “l wish 1 were going with you.”
His reply was, “I wish you were, too.
This is the greatest day of my life.”

As you can guess, camera shutters
were clicking furiously. We followed
the Reverie out to buoy 73 and knew
this would really top the performance.
Tex made some runs for it, so that we
could get more pictures. Finally he
said, “It’s time to get back on
course.” So with that, the Reverie
“came about” and with arms waving,
shouts of “good luck™ and “‘smooth
sailing.” we in the ‘Yndolentz [
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turned and headed back to Annapolis.
I watched the Reverie until shie was
out of sight and said to myself, “I’ll
be joining vou soon.”

IT all goes well, T plan to meet Tex
and Steve at Mayaguana, BWI, during
the latter part of August. We will be
on the air with gusto and looking for
those contacts. During Tex’s and

Steve’s travels they will be coming up
on 14.295 and 21.350 about 10 a.m.
every morning, providing they aren’t
having any problems with weather.

Left to right, Steve and Tex.



ILLINOIS HAM-OF-THE-YEAR

Elmer P. Frohardt, Jr., W9DY, is
presented with the 1971 Illinois Ama-
teur of the Year Award by Ralph King
(K9YSH), President of Hamfesters Ra-
dic Club, sponsors of this award, at
their 37th annual hamfest held August
“8 in Sante Fe Park, near Chicago.

WIDY has been licensed since
1939, and devotes a great deal of his
timé teaching and helping young
people obtain their amateur radio

OKE
licenses. He is on the DX Honor Roll,
a member of The Intruder Watch, a
long-time official observer, President
of the Radio Amateur Megacycle So-
ciety, and former president of the
Northern Illinois DX Association. He
holds the amateur Extra class license,
the 2nd class commercial telegraph
license, and the lst class commercial
phone license. He works as a radio
operator for the Illinois State Police.

hoto by Jordan Kaplan

FCC | ﬁ*’"

Foreign Operator Permits Granted

The FCC announced the granting of
55 operator’s permits to alien radio
amateurs. The permits allow tempo-
rary (up to one vear) operation of an
amateur radio station within the
United States. Twenty-two nations
were represented in the group, and
Canadian amateurs were not included
in the list. Aliens wishing to operate in
the U.S. should apply to the FCC,
using Form 610A.

e ;g,.w

o 03-10-7

FCC Retirees Active

Many former FCC employees can
still be found conversing among them-
selves on three separate nets. Along
with well over a dozen former FCCers,
the nets are often joined by many
former commercial broadcasters. Be-
sides a strictly CW FCC net, there is
the “Old Goats Net” on 7210 kHz
and the “Seven Day Weekenders Net”
on 14285 kHz.

CLEGG BOUGHT

E.T. Clegg Associates, E. Hanover,
N.J., has recently been acquired by
International Signal and Control Cor-
poration, Lititz, Pa. The entire Clegg
facilities have been moved fo ISC’s
modern two-plant facilities at the new
location. Mr. Clegg, W2LOY, has
joined ISC as Director of Cemmunica-
tions Research, Clegg Division. Among
his staff of development engineers are
Dick Somes, W3DNV, and Bob
Witmer, K3VAX.

Mr. John Kryder, VP for sales,
stated that “The Clegg Division will
concentrate on the continued develop-
ment and production of high quality
VHF and UHF (AM/FM and SSB)
equipment, with a heavy emphasis on
customer service. The Clegg Division
will also continue service on the
ZEUS, INTERCEPTOR, 9%er,
THOR, VENUS, 66%r, APOLLO, and
VENUS 83 BOOSTER equipments.
Users should, however, write ISC des-
cribing the failure or problem prior to
returning a unit to ISC to ascertain
the availability of repair parts. Instruc-
tion manuals on all of the above
equipment will be provided by ISC at
a price of $5 each.”

CORRECTION
1C Audio Processor, July page 16.
The B+ bus goes only to #2 on the
first IC and #4 on the second, and
nowhere else.

AMA & GBens BAGK EYEBANK NET

Both the House of Delegates of the
American Medical Association and the
national headquarters of REACT have
announced to the FCC their support
for a revision of the amateur regula-
tions to allow greater ham involve-
ment in behalf of non-amateur organi-
zations.

The FCC is presently conducting an
inquiry into the use of amateur radio
stations for non-amateur organiza-
tions. In particular, the major ques-
tion seems to be whether hams should
be allowed to use amateur radio for
the Red Cross, Eve Bank Association,
March of Dimes, local service clubs,
and similar public-spirited groups.

REACT — the National Citizens Ra-
dio emergency public service organiza-
tion —issued a statement narrating
the history of ham and CB coopera-
tion during recent natural disasters.
The statement continued with:

“REACT recognizes the outstand-
ing public service contributions made
through the years by amateur radio in
the public service communications
area and most strongly supports the
contention that such activities should
be permitted and encouraged in behalf
of radio amateurs and the American
public.”

The AMA declaration also docu-
mented the amateur’s traditional re-
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cord of outstanding service in saving
lives and providing health care ser-
vices, both on a daily basis and in
times of emergency.

However, the AMA proposal auth-
ored by Dr. John B. Dillon,
WAGEWV, of the UCLA Medical
School, would seem to remove the
question from one of amateur fre-
quency use. The AMA proposes the
allocation of a special band outside of
the regular ham bands solely for use
by approved organizations in health
care service. The AMA proposal made
noe other comment on the use of
actual ham frequencies nor on non-
health related groups such as Scout-
ing, Kiwanis, and municipal organiza-
tions.

The AMA resolution is reprinted
from Worldradio:

Whereas Amateur Radio through
individuals or clubs has rendered val-
uable and frequently life-saving service
in assisting the provision of health
care services through consultations,
acquisitions of equipment and medi-
cine, and other vital activities, as
illustrated by the long existing Eye
Bank Wet and activities of the Red
Cross during disasters as a purely
public service with no monetary con-
siderations, and frequently at consid-
erable personal expense; and



ARMED FORCES
COMMUNICATIONS
TEST RESULTS

This year’s annual Armed Forces
Day Communication Tests sponsored
by the Department of the Army, Navy
and Air Force once again proved to be
a highly successful event.

Five military radio stations, WAR
(Army), NSS (Navy), NONNN (Navy),
and AIR (Air Force) located in the
Washington, D.C. area; NPT (Navy) in
San Francisco; and NSSAM/NPGAM
(Navy aircraft East and West coast}
and an Air Force aircraft East Coast
conducted the communication tests
on 15 May 1971, The tests included
military-to-amateur crosshand opera-
tions and receiving contests for both
continuous wave (CW) and radiotele-
typewriter (RTTY) modes of opera-
tion.

There were 467 perfect entries for
the 60 word per minute RTTY mes-
sage originated by the Secretary of
Defense. A Certificate of Merit has
been mailed to all those individuals
who submitted a perfect contest en-
try. It should be noted that there were
more perfect radioteletypewriter con-
test entries than CW, demonstrating
the increasing competence of the ama-
teur radio operator in this mode of
operation.

Whereas the need for providing
medical assistance locally and inter-
nationally through all possible facili-
ties is clearly apparent and incontest-
able; and

Whereas newer techniques particu-
larly that of utilizing satellites have
and will, in the future, free up pre-
viously occupied high frequency chan-
nels;

Therefore, be it resolved that the
House of Delegates of the American
Medical Association indicate to the
Federal Communications Commission
their support of the concept of the
allocation of a special band of fre-
quencies outside the Amateur bands
to be used be duly licensed radio
amateurs for the sole purpose of
assisting in the providing of health
care service particularly in emergen-
cies through organizations and clubs
such as Red Cross, Eye Bank Net,
Radio Clubs associated with Medical
Schools and the Medical Amateur
Radio Council, Ltd. or other groups
duly approved on application for such
dctivities by the Federal Communica-
tions Commission.

WASHINGTON TOWER GASE

Sequence of events:

7-3-710  WATGQC applied for build-

ing permit to City of Everett

{WA) for erection of 90 ft

ham tower and beam.

Denied because of 35 ft zon-

ing restriction.

Applied for variance to ex-

ceed 35 ft. restriction.

Board oi Adjustment post-

poned decision. WA7YGQC

hired attorney.

Variance denied. (Neighbors

objected, height not neces-

sary, unsightly.)

Requested  reconsideration.

Variance denied. (35 ft li-

mitation is not undue hard-

ship on hams.)

10-15-70 WA7GQC advised city he

was filing suit.

City Attorney and Assistant

City Attorney decided re-

striction was not legally ap-

plicable to hams. City issued
building permit. Suit
dropped.

11-25-70 WATGQC sued by neighbors
and served injunction to
cease installation.

12-15-70 County Superior Court ruled
injunction invalid. Case back
to Board of Adjustment.

12-22-70 Neighbors filed appeal to
City Board of Adjustment.
Board of Adjustment ruled
City Building Inspector was
to revoke building permit.
WA7GQC filed suit against
City of Everett and neigh-
bors.
County Superior Court ruled
against WATGQC. There is
no Washington State law or
Washington State court ru-
ling to guide Washington
courts on ham towers. Court
ruled Board of Adjustment
could interpret zoning ordi-
nance and apply it as they
see fit,

At appeal hearing court a-

gain ruled against WA7GQC.

WATGQC filed notice of ap-

peal to Washington State

courts.

NOW, WA7GQC is determined to
fight this through the Washington
State Court of Appeals to get a legal
ruling on the rights of ham radio
stations to fully apply their hebby on
their own residential property without
restrictions by arbitrary zoning regula-
tions. A favorable ruling would solve
the similar problem of many hams in
the state. Although WA7GQC has
been able to carry the full burden of
all attorney and filing fees to date,
costs at the state level will really start
to pinch the savings (in fact, the costs
are out of sight!). So...hams, you
are invited to contribute whatever you
can. Make checks payable to
“WATGQC Legal Fund” and mail to

7-17-70
8-3-70

9-14-70

9-15-70

10-5-70

11-9-70

1-4-71

1-26-71

4-30-71

5-14-71
6-10-71
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Hams Amateur Mobile
Service Club, Inc.

€/o Dwayne Lewis K7KSZ

2026 92nd Ave. East

Everett, Wash. 98201

Fund withdrawals require two sig-
natures, that of the H.A.M.S. Club
President and of WA7GQC. Any sur-
plus funds existing when legal actions
are complete will be given to the
National Cancer Institute for use on
cancer research.

Editorial Comment:

One of the basic purposes of the
old Institute of Amateur Radio was to
provide funds to help hams and clubs
fighting court battles which could
help all amateurs. No other organiza-
tion (including ARRL) provides funds
for this purpose, and the fighting of
such court battles is left entirely up to
the individual amateurs, no matter
how important the legal precedeni
involved. Amateurs must accept that
the fighting of these cases falls upon
their individual shoulders and thar
they cannot just shrug and expect the
ARRL or any other group to pay the
freight. Please do send a 35 bill to
K7KSZ and help this good fight.

Worlds RTTY

Contest Winners
The British Amateur Radio Tele-
printer Group (BARTG) was respons-
ible for the scoring and handling of
the “Worlds Championship of RTTY™
for the past year. They have an-

nounced the winner as Giovani
Guidette, TIKG.
Giovani was the winner of the

“Worlds DX Contest,” determined by
the best scores in all the RTTY
contests held in the past year. He is
also among the leaders in the DX
Honor roll and has assisted in many
DXpeditions offering new countries
for RTTY. For an oustanding signal
and operating excellence we congrat-
ulate Giovani on his accomplishments.

The top ten finishers are listed
below, and it is interesting to note
that only 3 of the first 10 are from
the States. RTTY has really become
an international mede of communica-
tion.

1.1IKG — 120 6. W4YG — 60

2. VK2FZ — 80 7. VE7UBC — 59
3.11CGE - 73 8. VK3DM — 55

4. I1CAQ —69 9. VE2LO/W6 — 44

5. WA2YVK — 64 10. FO8BS — 41

HOT GEAR!

Hallicrafters SR46A #446100, con-
tact WAIEMU, L. E. Fitzroy, Box
219, Hinsdale MA 01235.



NEVER SAY

Eleven Years!

The first issue of 73 was dated
October 1960, making this our
twelfth October issue. Little did I
expect, back in July 1951 when I
mimeographed the first one-page
RTTY Bulletin, that it would lead to
all this.

Major Format Change for 73

While visiting Henry Radio a few
weeks ago | got to talking with Cy
Kahn (W6PXH), the Sales Manager,
and he suggested that we include a
page in 73 now and then which might
be removed and used to build a
handbook. Many of the foreign ama-
teur magazines do this, so the idea was
not difficult to consider.

As I thought over the idea, [ won-
dered why we should stop at just
having an occasional handbook page.
After all, most of the articles in 73 are
essentially just a part of an ongoing
handbook. One of the best possible
reference shelves you can have is a
complete file of back issues of 73.

Why not, reasoned I, plan to make
all of the articles in 73 so they can be
made into a handbeok? If we were to
plan it that way we could be sure to
start all articles on a right hand page
and end them on a left hand page,
making it so any interested reader
could take the magazine apart later on
and put all of the FM articles to-
gether, all of the logic articles togeth-
er, etc. And, since no one article
would ever be on the back of another.
there would be no decision to be
made as to which one was most worth
saving.

To carry this on a bit further —
why not include some pages of refer-
ence data to make the resulting hand-
book even more valuable? And how
about publishing all of the circuits
that can be gleaned from other sour
ces? We could end up with a very
valuable reference book!

Cy, I certainly want to thank you
for suggesting the basic of a fine idea.
I hope you will be proud of what yvour
meddling has brought about. Now
we’ll get to work and see what we can
do to make 73 into a truly great
handbook. If you have any sugges-
tions, please let me know.

All you writers and prospective
writers should keep in mind that we
will be more interested in state of the
art articles than ever — in IC applica-
tions, logic use in amateur radio,
phased lock loop applications, etc.

o de W2NSD/

EDITORIAL BY WAYNE GREEN

C. T. POWER

During my recent visit to Los An-
geles [ talked with K6RAD, Tom
Litty, through the PARC repeater and
then met him later at a PARC club
meeting. Tom, the president of C. T.
Power, invited me to stop by and see
his operation in Hawthorne where
they are making the 2m power ampli-
fiers for FM which Henry Radio is
selling under the Tempo brand name.

Bright and early the next moming
(well, fairly early) I headed for Haw-
thome and was talked in by Tom
through the repeater and then direct
on 76. The two meter power ampl-
fiers were impressive enough, with
models running up to 100W output!
The real mind-boggler was a_tiny 220
MHz transceiver which they had in
prototype and which they planned on
being able to sell through the distri-
butors for under $180. With a rig like
that available, it should be no time at
all before we start seeing 220 repeat-
ers springing up all around the coun-
try. This makes 220 inexpensive and
practical.

One of the biggest drawbacks to the
development of the 220 band has
been the virtual absence of surplus
equipment, either military or commer-
cial, to get things started. Without all
those thousands of surplus G.E. and
Motorola FM units available at a
fraction of their cost new, two meter
FM could never have gotten started.
Something like this 220 transceiver
could easily be the spark that will
trigger a 220 explosion.

o

Gene Swith (WAGMID) on left and
Tom Lifty (K6RAD), the president of
C. T. Power, examine a prinfed circuit
board for their 100W 2m amplifier.

WANTED — CIRCUITS
In line with our plan for presenting
73 as a mammoth handbook, we
would like to be sure to publish as
many circuits as possible that would
be of interest to amateurs. In many

{ cases little explanation is really need-

ed to make a circuit of value for the
experimenter or technician. If you
happen to run across a circuit which
you think would be of interest to
other amateurs, please send it to us.
This can be a circuit you’ve worked
out yourself, from an applications
note of a manufacturer, or from one
of the non-amateur magazines. If it is
from another magazine, please let us
know the issue and publisher so we
can get copyright clearance before
publication.

Make sure that all of the circuit
values are indicated on the schematic
and that any special parts are identi-
fied. In cases where there are tuned
circuits we would appreciate getting
data for the ham bands. Keep in mind
that 73 is now read in over 200
countries and be sure that parts values
are given, rather than just a manu-
facturer’s number. A reader in Japan
may not have a good source of B&W
coil stock!

ATV REPEATERS

The one factor that has probably
done the most to crush amateur tele-
vision activity has been the little
problem of the limited range of the
<420 MHz band. Few ATVers have
been fortunate enough to live within a
stone’s throw of another such afflict-
ed individual, with the result that few
have ever been able to do more than
send pictures to themselves. That may
be fun for a few days, but it gets old
fast, and the dust gathers on all that
equipment.

Getting on television is difficult
enough without adding the formidable
job of also having to put out a
substantial 420 MHz signal, a job that
has been hard enough to limit the
occupancy of that band tc a tiny
handful clustered in a few population
centers, if we overlook the FM repeat-
er link stations which are usually
point-to-point and for control pur-
poses rather than communications.

Now suppose some of the repeater
groups started putting in television
repeaters! If it were possible to cover
the wide areas on ATV that we can
with low powered FM equipment, I
would be very surprised if ATV didn’t
start blooming rapidly. Imported cam-
eras are quite inexpensive, and I think
that most UHF converters can be
coaxed to tune down to our band, so
little more would be needed than a
small transmitter and a simple inter-
face unit.

Quite a few of the repeater groups
are adding a separate RTTY repeater



to their service. Most of these are set
up, 1 believe, to repeat on 146.70
MHz. It would be nice if a few
amateurs were to provide a repeater
function from this channel down to
20 or 80m. Is anyone doing that yet?
Why not?

TIMERS ON REPEATERS

As a converted low band ragchewer,
one of my big problems in adapting to
the 2m FM scene has been learning to
shut up and listen instead of talking
all the time. It has taken me quite a
while to get used to the idea that
repeaters are not to be used at all,
only to be there so yau can use them.
If everyone is properly silent it is
possible to have hundreds of stations
all on one repeater without any inter-
ference.

The kick of the whole deal is in
being able to communicate if you
want to, not in the communicating
itself. 1 haven’t yet become hardened
in this attitude, but I have visited
some old-time FM operators who are
able to sit and listen to a newcomer
pleading over and over for someone to
come back to him through the re-
peater. They totally ignore this green-
hom who doesn’t know any better.

In some areas of the country I have
noticed that older ragchewers like
myself have ventured down to the
repeater world and have set up shop as
usual with their long-winded mono-
tribes. I have noticed this when flying
over their area, hoping to break in
during the split second they stand by
for the other half of the affair. Often I
am able to pass through the entire
repeater area during ene hot-air blast
and never have a chance to even try
and break. Even in the car it is
sometimes difficult to get a word in
edgewise. I've been able to drive
through the whole 100-mile coverage
of a couple of repeaters without once
being able to break a two-way ex-
change of trivia.

In Los Angeles I ran across a little
device which foils these verbal dino-
saurs. It is a timer which shuts down
the repeater if the input carrier is not
dropped for two minutes straight.
Some repeater groups levy a fine on
the offending op, others just hoot at
him. The effect is that long-winded
ops don’t have a chance to develop
their pernicious habit. And the two or
three seconds for the repeater carrier
to drop out that must be observed
every two minutes at the least, gives
adequate time for anyone to call in
and join the fun, even if he is flying
through.

Please understand that I am just as
bad as the worst of these bores and
boors. Given the opportunity, I am
able to sound off for an hour straight,
driving my audience — held captive
more by the restraints of politeness

than interest in what [ may be say-
ing — back down to the low bands.
The two or three minute timer is one
of the best things to come aleng to
curb me and my kind. Let’s seriously
consider putting these fiendish devices
on all repeaters. Okay?

A VISIT TO

STANDARD COMMUNICATIONS

The simple front of the Standard
Communications building in Wilming-
ton, California, gives little hint to the
bustling activity inside. Stan Reuben-
stein, the General Manager, took me
on a tour of the plant during my
recent visit to the West Coast. Frank-
ly, I was quite impressed.

One of the big problems with im-
ported equipment is getting it ser-
viced. Every now and then I remem-
bher the Alan Sherman lyric, which
ends . . . “If unsatisfactory you should
bring it to the factory, but the fac-
tory’s in Japan so rofs of ruck.”
Standard has brought a lump of the
factory service department over here,
and they are alive and well in the
smogs of lower Los Angeles.

Stan Reubenstein, the General Mana-
ger, pulls crystal pairs from the large
stock kept on hand. How would you
like to be let loose near those drawers
full of ham band crystals for about
five minures?

JHIQBYV takes time from servicing
some 826 modules to look ar a Polar-
oid picture of him servicing 826 mod-
ules. Almost all of the service depari-
ment are Japanese amateurs. Now if
we only had reciprocal licensing with

Japan they could gef on the air
fhrough the repeafers.

JHISCC checks our a new 826 before
shipment fo make sure the outpuf is
up fo snuff and that everything is
working satisfactorily.

It didn’t take very long for Stan to
convince me that I should install a
Standard 826 in my rented Pinto,
complete with crystals for the local
repeaters. They have a little plug that
goes into the cigarette lighter for
power, and I borrowed a magnetic
quarter-wave antenna which we put in
the middle of the car roof, running
the coax in the door to the rig on the
seat beside me. It worked fabulously,
and I found myself instantly in touch
with hundreds of FMers. That rig sure
made my visit out there a lot more
enjoyable, and you may be sure that [
will have it along with me whenever [
make any trips.

JAIRVW checks out a new module in
an 826. Standard keeps a complete
stock of the modules on hand to
simplify repairs. It is faster and less
expensive to change modules and let
the factory service the modules.

Standard, by the way, has just
leased a huge building next door fo
their present building and they are
expanding into it. The sales of 826’s
for amateur and marine use calls for
quite a bit of storage area, plus they
are setting up a crystal-making facility
to help them keep up with the crystal
orders. They carry one of the largest
amateur frequency crystal stocks that
I’ve ever seen and have just about any
pair on hand for immediate delivery.



W2NSD continued

A VISIT TO MANN

All that FM equipment! Hundreds,
or is it thousands of FM sets! At the
time I visited they had some of those
Kaar 120W 2m units right out there
where | could eat my heart out. I
think that 1 might manage to get into
every repeater in the East with some-
thing like that. Of course I wonder
what it would do to my car battery. I
suspect that it might draw so much
current that it would suck the battery
right out of its moorings and send it
through the local repeater.

NEWSPAGE TYPE ENLARGED 12%!

As an experiment we are trying the
newspages this month set up vertically
with the type 12% larger than in
previous months. Of course this means
we can’t get quite as much material in
the pages, but they should be a bit
easier to read,

Want to really understand the Mid-
East situation?

The only clear and concise explana-
tion of the muddled mess in the
Mid-East is in the book “Search For
Peace in the Middle East’, written by
the Quakers (AFSC). We have a few of
these fascinating books left — first—
come, first-served — 75¢ ppd. Radio
Bookshop, Peterborough NH 03458.

Réceritly, while in California, [ had
an opportunity to pay a visit to the
Pallisades Amateur Radio Club in Cul-
ver City. They had a very interesting
program and a standing-room only
crowd of friendly members. Coffee
and doughnuts after, plus lots of
eyeball contacts. The club, with over
200 members, keeps alive by accen-

DX
FOOTNOTES

The DX has never been better, sO
come on down from that 2m FM now
and then and grab a rare one. Gus
reports some juicy stuff for those that
take the time out from jawing to
listen — such as ACSPN on 14020-40
around 1330z (If you are one of the
few that need Bhutan, W6DDM/KB6
on Canton Island has a whale of a
signal on sideband (14285), QSL to
Box F160, APO SF 96401. Look for
Joe around 0800z. K4CSY/KC4 seems
to have acfivated Navassa again and
says QSL to KG4CS or the K4 bureau.
Lettuce see about FOSBQ on Tua-
moto Island (14023 @ 0130z, QSL to
WAG6MWG. You probably have EASE]
in Spanish Sahara, right? No? Well,
listen for Justo around 14220 @
0630z. CR8AG in Portuguese Timor is
almost as rare as they come. Look for
his listers (like CT2AK) and get set to
make a quickie while Adriano’s gas
generator has fuel. The action is a-
round 14210 @ 1000z and QSL’s go
to PY7VS, Box 74, Fortaleza, Ceara,
Brazil. Should we mention to include
2 TRC’s and SASE? We hope not!
You've probably all worked a Sao
Tome station by now, so if you need a
second contact you'll be on the watch
for CRS5AJ around 1400013 @
2100z. QSL Box 68, Sao Tome. M1I
is still active, heard recently on 14200
@ 2245z, QSL 11BNZ. Jordan is hop-
ping with hams these days, sorta —
JY6RS on 21013 at 2235, QSL Box
2353 Amman! Don’t forget the

VISITING PARC

tuating a broad approach to amateur
radio. They have their own repeater
for the FM group (WB6ZDI) and it is
probably the most active repeater in
the Los Angeles area. They have plen-
ty of DX'ers, ragchewers. Novices,
builders, and representatives of every
other interest that makes up our
hobby. ...W2NSD/1

Southeast Asia net on 14320 daily at
1200z for run-of-the-mill Asian DX
such as VS6, 9N1, HS, and plenty etc.
Want SX5NA? Get on the W3ZNH list
for Saturdays on 21355 before 1800z,
QSL G3LQP

The president of the Maldives is
8Q6AA and should be on the air soon.
Ask him for a picture for us, eh? The
Brisith military will continue to use
VQ9 calls. Yemen has been scarce
lately, so you might need 4WI1AF who
has been reported around 21350 @
1700z. YJS8BL New Hebrides on
14297 @ 2330z, QSL to W6NIJU.
7Q7CY promises to be very active on
all bands over the Oct. 30th weekend.
Check 28550, 21360, 14280, 7090,
and 3795 and QSL to K9BNF.
VR6TC is on every Tuesday and
Thursday on 21353 @ 233-z. George
VR4CG comes on 14242 at 1200 and
hates pileups, so be careful or you’ll
lose him. Thanks for all that adrenal-
izing news, Gus.

The West Coast DX Bulletin has
this interesting letter from ACSPN to
K6KA, a long-time 73 contributor:

Dear K6KA: Your friends in southeast
Asia are very carrect to have heard my
call. T have very recently started to
work on the amateur band. There was
Mr. N. Chhawna previously working
ACSPN, our ex-Chief Signal Officer of
Bhutan. But the said gentleman is no
more in Bhutan now. Since he left the
country, no substitute dared to
occupy his work immediately for
want of proper knowledge which con-
tinued for the last 5—6 years. [ am the
newcomer in this line and very new.
My name is T Yonten (full name is
Thuji Yonten). Before I should regu-
lgrize my work in amateur bands, I
would like to enroll my name in the

‘membership of Amateur Radio and

would also like to change my callsign
for which I have already written to
ARRL. As soon as I get confirmation
from them I shall immediately arrange
to print my new QSL cards and at
that time I shall forward a copy to
you.
I shall be very much thankful to you
it you please help in providing a regular
membership in amateur radio and in
changing my call sign as ACSPY in-
stead of previous ACSPN. The
technical description of my station . .
. transmitter Bel Et 402, 400w a.m.
1.5—30 MHz. Receiver — Bel Ru 536
1.3-28 MHz. Dipole antenna 30 ft
high favoring east/west.
I am a bonafide citizen of Bhutan.
T. Yonten
Director, Wireless Communications
D/Tshe, Thimphu, Bhutan
* * *

The situation in Ceylon is still
tense, and amateurs there are hoping
that their transmitters will be returned
soon, but not expecting much in the



way of permission to operate for a
while. The Burma amateurs have been
greatly encouraged by the return of
their transmitters and the re-issuance
of their licenses. Perhaps they will get
a go-ahead one of these days and
precipitate some monumental pileups.

* ¥ ¥

The RTTY DXers have been very
busy pecking at each other. You
might hook up a printer and check the
high end of 20 CW (14090) and see
for yourself. A recent night’s play for
the more nimble fingered included
PZ5RK, EABCI, CP5AD, 9J2ED,
VP7INH, 9Q5BG, 4Z4MR, 9Y4VU,
KX6IT, JAIFFX and FO8BO. Not
bad for one night! Keep in mind that
FG7XT has 110 worked (102 con-
firmed), with ON4BX at 108 worked,
T11KG at 104 and W3KV at a miniscule
103.

From the DX Mailbag:

On November 6th and 7th, the
Sunshine Coast International Rodeo
will be held at Nambour, Queensland.

Our club has decided to take advan-
tage of this and for the duration of
the Rodeo will be operating the club
station, VK4SZ, from the grounds.
Frequencies will be 14275 and 14175
kHz, and times of operation will be
from 1800 to 0700z each day, but
these could be altered to suit pre-
vailing conditions. We are having
special cards printed, and QSL will be
100%.

P. Cox

SCAR Club

3 Bambaroo Ave.,
Nambour 4560 Australia

As your newest subscriber and
keeping faith with your instructions
to “Keep your ears clean and listen
for news...” I am sending you the
following QSL address information
for some special calls that 1 logged.

VBIMSA via P.O. Box 1462, St.
Johns, Newfoundland, Canada or the
VO1 bureau. (Call issued to commem-
orate Marconi’s Seventieth Anniver-
sary.)

VA2UN via W2GHK (Call issued to
commemorate the 100th anniversary
of McGill University.)

WE7AIR via K7ABV (Call issued
for the Montana State Fair.)

R. Stephen Dildine, Jr.
1900 S. Eads St., Apt. 725
Arlington VA 22202

1
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I went up to the International Field
Day held near Charlotte, Vermont,
and 1 had a ball. However, [ suffered a
very severe case of shock when 1
actually met fwe Vermont Novices. In
eight years as a ham and even after a
year in neighboring New Hampshire, |
was still firmly convinced that Ver-
mont simply did not exist on the
Novice bands. Of course, 1 still &now
that there is no such thing as a
Wyoming Novice . . .

Jim Askew, WNOQDRO, of Mitchell,
South Dakota is willing to give any-
body a hand who still doubts that all
50 states are represented on the
Novice bands. You can drop Jim a
card at 604 North Rowley, Mitchell,
S.D. 57301 to arrange a sked. I sure
hope Jim has a large mailbox.

If you still have not gotten a copy
of The Novice you’d better send your
SASE to Greg Ginn at 1240 21st St.,
Hermosa Beach, Calif. 90254, The last
two issues have posed some pretty
probing questions about ARRL op-
position to a 10m Novice band. The
sconer 4 Novice can get into ham
politics, the sooner he can start work-
ing for the preservation of his hobby.

After a few months on the bands,
I'm sure that we all must have a
shoebox full of the WRL and W50WC
QSLs. Although they are very fine
quality cards and they are sold at
really reasonable rates, I’m sure that
many of us would like to see some-
thing different in the line of Novice
QSLs. Custom designs and photo
cards are nice, but they can cost a lot.
If a group of guys in one town can
work out a common design with just
the call and QTH changing, vou can
sometimes have them printed reason-
ably. Printing is a very compefitive
business. With some shopping around
you can often get a good price. My
high school radio club worked out a
club design and some club members
taking graphic arts printed them for
everyone on the school’s shop press.
An easy way to cut costs is to arrive
on a simple black and white card
without printing on the back. This

Merrick,
Now York,
U.5.A,

will take only one press run. One of
the most distinctive types of simple
cards is the caricature card — either
humorously done like that in the
W2NSD card or more accurately done
as in the W2LFL QSL. With some
thought and planning, a caricature,
your call, the report, and your QTH
can appear on one side of the card. Of
course it helps to know a friendly
artist who would like the instant
notoriety resulting from designing a
ham QSL!

The QSL from W2LFL was picked
up on a recent visit to Bud. A parti-
cularly eye-catching feature of Bud’s
shack was a display of foreign postage
stamps — all from the envelopes con-
taining DX QSLs he has received.
Although no Novice DXer is in the
200 country range of Bud, it doesn’t
take very long to acquire 20 or 30
foreign envelopes. Simply arrange the
envelopes attractively, glue them
down to a piece of carboard (rubber
cement works best as it allows you to
make changes easily) and make some
sort of frame — cardboard, construc-
tion paper, or even wood.

Bud also has quite a few hints for
Novices (or anybody else, really). Bud
keeps meticulous records of his ham
activities. Ask about his antennas, and
he will pull out charts of SWR vs
frequency that he drew himself with
dime-store graph paper and his regular
SWR bridge. Ask about his CW moni-
tor, and he has the schematic in a
loose-leaf binder. While record keep-
ing might seem like a waste of time
now, whenever Bud wants to modify a
piece of gear he designed or whenever
he wants to make changes and im-
provements in his shack, he has a
guide; he has an ongoing record.

Lest one call Bud a fanatic though,
Bill (K1CLL), our perennial VHF ex-
perimenter, keeps a notebook of all
his experimental projects. Of course
Bill doesn’t slave over it. A few
sketches, a quick schematic, and a
note about a weird junkbox part
doesn’t seem to slow Bill down, but
they sure make troubling-shooting,
improving, and duplicating a rig a lot
easier. A startling example of Bill’s
note-taking was a recent antenna
building project of ours. I mentioned
that [ wanted to build a good 20m
beam. Bill brought over his notebooks
from the 1940’s and in them were all
the dimensions on lengths and spacing
that Bill had worked out over months
of experimenting in his commercial
antenna test lab, It really saved me a
lot of trouble.

So, if you start now to keep all
your owners’ manuals together and
your sketches and ideas, you'll find
that you are quickly developing a
personally tailored reference library of
your own experimentation. .‘WAIKW]J



TAKE NOTE

I have a few comments to make
about my fellow hams. I know that
you’ve praobably heard every word,
printable or not, that has ever been
said about operators and what they
call their “operating technique.” Well,
bear with me because I have a few
that obviously need to be rehashed.

About a week ago, I started listen-
ing around twenty. [ blew my bal-
anced modulator tube and couldn’t
find a replacement. 1 was really sur-
prised to see what people like myself
sounded like. Now let me get one
thing straight from the start. [’'m not
setting myself up as a prima donna. 1
guess most of the things I have to say
have applied to me at one time or
another. Anyhow, I’'m trying to cure
my problems.

I heard people deliberately inter-
fering with nets, phone patches, and
each other. A couple of my friends
and [ were on one of the mobile nets.
The whole time we were on (about 2
hours) there was some ‘“‘person”
tuning up. I use one of the popular
transceivers with sweep tube finals. T
wish my finals could take a beating
like that. Maybe they could use that
as an ad for one of the linear manufac-
turers.

There are other dragors to slay.
Where have | heard that phrase be-
fore? I have an actual example. I was
on 20 at 1600 GMT on July 27, 1971.
I called “Is the frequency in use?”
three times. So I called CQ and
W3MSD comes back, and we started
chewing the rag. Well, within five
minutes we had three people tuning
up and two QSO’s trying to talk over
us. Sound like your last QSO?

I’'m sure that anybody can think of
at least one QSO that ended like that.
Then we have DXpeditions and certifi-
cate stations. Now I love DX as much
as the next man, and like everyone
else, I never seem to work enough of
it. But there is still no excuse for
intentional interference and lousy
“operating technique.”

I think I'll pick on WB4ICJ for this
one. Right after the Apollo 15 launch,
there they were, hdnding out contacts
in an orderly and speedy manner.
That lasted about 3/4 of a minute.
Then the big guns came in and tried to
break through the system of working
five in a call area and then going on to
the next one. The crew down there
stuck to the system, and for the first

time I've actually seen only pecple in
the proper call area say something. My
congratulations to the operators down
there.

Finally, a word about people who
were there first. WAWDT was in QSO
with another station about 1 kHz up
from WB4ICJ. When he started the
QS0, he was the only one on and
couldn’t have heard WB4ICJ. The
point is that W4WDT had the right of
prior claim. But WB4ICJ] had an-
nounced that the frequency would be
on at a certain time and place. So who
has the rights? Some “well meaning™
soul started calling him names. [ went
down and he politely agreed to QSY,
WHEN HE WAS ASKED POLITELY.
The moral of this little tale is quite
plain and quite old. “You can get
more flies with honey than vinegar.”
My thanks to W4WDT for QSY'ing
and my apologies for my inconsid-
erate fellow hams.

This can all be summed up in one
phrase — “Treat your fellow hams like
human beings, and vou’ll find they’ll
treat you the same way.” If yvou print
this letter, put my name and call in
LARGE TYPE. I’'m a ham and proud
of it. T have a call and always use it. If
I've mentioned something that some-
one recognizes as himself, then change
yvour ways. And if I've stepped on
some toes, I'm on twenty from 1530
GMT until the band closes. I know I'll
hear somebody QRM’ing me. So an-
swer my CQ and tell me how I trod on
your foot, instead of just trying to
talk over me. Even if you do drown
me out, wouldn’t you rather let me
talk than have to read another one of
these letters?

BOB SHAW WBOFIN
333 Blackfoot Court
Fort Wayne IN 46805

N.C. Ham Plates

It has finally happened! We have
been classified with the Class D CB
crowd, at least in North Carolina.

The North Carolina legislature in its
wisdom(?) decided that the hams were
getting off too easily at only a buck
extra for call letter plates.(NC cars
only get one, so it is plate, singular.)
The fee was raised from $1 to $5 per
year. Well, that’s not too bad — infla-
tion gets everyone. However, our
ever-wise state legislature decided that
the CBers were entitled to call letter
tags at this same rate.

Damned if [ want to be placed in
the same category with the largest
problem the FCC has — Class D CB!
Even only on tags. Newspapers al-
ready refer to “amateur radio” when
they mean CB. How many people will
know the difference between a
“KKK-1234" tag and a “WI1XXX?”

Damn it!!!

For once, here is an issue that all
NC hams can get together on. The

10

ham vote is substantial — let’s use it to
good ends!

F. C. Hervey KAETZ

Rt 1, Indian Trail NC 28079

REPEATERS

I have read with interest the many
articles featured in your magazine and
several times the excellent Repeater
Handbook by K6MVH. At this time [
have several comments and guestions
on diverse subjects. First, for your
information since November 1970 we
have here in Fredericton an AM re-
peatér VE1PD operational en 147.800
input and 144.225 output. It gives
good coverage to Central and Western
New Brunswick and Eastern Maine. It
might be something for the DX
hounds to look for on inversions, as !
expect not many think to look in this
direction on such occasions.

The licensee is Claud Bailey,
VELHU. The repeater is located at an
elevation of 1325 ft on Crabbe Moun-
tain, 35 miles north of Fredericton
with a 5.8 Ib. collinear antenna on top
of a 300 ft tower, duplexer, and runs
a 50 watt base station connected for
repeater service. It provides what 1
believe you refer to as superrange
service, having very low desensitiza-
tion, rcasonable power and high an-
tenna gain.

Now we are faced with the same
question as proposed in the July “FM
Scene,” ie., with 46/94 in St. John,
N.B., 75 miles south and in Moncton,
N.B. 120 miles east and 34/94 in
Charlottetown, P.E.I., 250 miles east,
what should we use for frequencies on
a local coverage FM repeater, which
we hope to have operational by No-
vember 1971. I’'m partial to 34/94
myself to eliminate overlap entirely,
but any advice or other confusion will
be greatly accepted.

Frank Ryder VELAIL

RE: ELECTRONIC HEALTH

As I, together with Wayne Green,
have been charged with being potential
murderers, [ believe 1 have a right to
reply in the same column used by Mr.
Shafiroff and also feel it is my duty to
other readers of 73 to clarify the
situation. My grandfather and the
majority of his 12 children, including
my father, died of cancer, and my
sister had a breast cancer removed, so
1 have had good reason to become
well-informed on the subject.

First, I would point out that the
charge of quackery is made with no
consideration of the stature of the
scientist, Lakhovsky, nor of the opin-
ions given in the books referred to, by
qualified medical doctors who used
the oscillator in their practice. I do
not doubt the sincere intent of Mr.
Shafiroff any more than I doubt that
he has been brainwashed. On the basis
that the simplest effective remedy is



the best, I would much prefer the use
of the Lakhovsky oscillator to the
remedies he mentions for skin cancer.
To condemn without investigation is
the surest way to maintain ignorance.
A quack is anyone who is more
interested in income than genuine aid
‘to others.

I would urge anyone interested in
ethics and cancer to read A Matter of
Life or Death” by Herbert Bailey, and
then decide who the murderers are.
This book is thoroughly documented,
available in paperback by McFadden-
Bartell at 60¢. If that is not enough to
turn your stomach, try “Cancer Facts
and Fallacies” by Rodale Press, 4
Cancer Therapy ' (with 50 case histor-
ies) by Dr. Gerson, or of the experi-
ences of Dr. Nolfi, Dr. Frost, Dr.
Koch, Dr. Wilson and Mucorhicin, of
Dr. Lincoln, Hoxey or a dozen others
who developed promising cancer ther-
apies only to be ignored or perse-
cuted. Courts agreed that Hoxey
cured cancers, but he was put out of
business. Prominent Sen. Paul H.
Douglas was unable to force our feder-
al government cancer agency to give
Krebiozen an honest test. Read the
Fitzgerald report to Congress before
charging quackery.

Or read the National Health Federa-
tion bulletins, Prevention or Let’s Live
magazines, Health Research publica-
tions, or write the Association of
Cancer Victims and Friends, 5525 El
Cajon Blvd,, San Diego, Cal. 92115,
and find out who helped them when
hope grew dim and purses slim. -

When Columbus crossed the Atlan-
tic the American Indians may have
had more effective medication for
cancer than the AMA has approved up
to now. Creosote bush tea, anyone? A
real cure can only come about by
Nature when intelligently assisted by
man. The latter must furnish the tools
and Nature does the work. Cancer
may be removed by surgery, but
technically 1 do not consider that a
cure. Of course I do not oppose
surgery under favorable circum-
stances. I doubt if President Nixon has
the power to force the approprate
government agency to test the various
cancer remedies of promise and give
an honest evaluation of them.

Charles A. Moore
Av. 27 Poniente 2520
Puebla, Pue., Mexico

Silent Key .

Perhaps you remember Rose and
Ben Hurevitz who went to Europe
with you and the 73 gang in 1963. We
last saw you in 1968 at the Long
Island hamfest. Ben died of leukemia
in May 1969, in case some of the
many hams that contacted him during
his last nine months — much of which
was spent on the air —may have
wondered at not hearing WA2NWJ]

recently. If you ever make another
group trip, please let me know as [
would like to join the group.
Rose Hurevitz
_Bellerose NY
PRODUCT REVIEWS
Dear OM,

Why not review the Yaesu FT-101
and/or its companion linear? You hear
them all the time!

Guy Blencoe WAHVU

Excellent idea. Perhaps a reader will
oblige? I do hear them a lor and
would be delighted to get a review.
I'm sure that you don't want a review
from me for I always say nice things
about products advertised in 73 (I
know which side the bread is burtered
on). Come to think of it, the Yaesu
hasn't been advertised in 73. Perhaps a
nice review would change that? Noie:
Lest you think rhar the dollars cloud
my vision, you don’t find reviews of
bad gear published in 73. If it’s good
we’ll tell you about it. If it's bad we
will pretend it doesn't exist. I would
much prefer to be able to say bad
things, and it would take several pages
of examples to prove why I eventually
learned (the hard way) to shut up
about lousy gear and hope rhat it just
goes away instead of making a big deal
about it.

... Wayne

BETTER BUSINESS?

I received my Novice license on
May 3rd of this year, and I am
extremely proud of it. Being an active
Novice I purchased a summer edition
of the Radio Amateurs Callbook, I
have also ordered the supplement
which is supposed to arrive on Sep-
tember 1st. In the meantime | have
worked quite a few Novices who are
not in the Callbook, and [ didn’t get
their complete QTH or I wasn’t sure
of it, so I wrote to the Federal
Communications Commision about 6
or 7 times to find out these Novices’
QTH’s. They answered me very nicely
for the first four fimes, then they
started putting up a fight about an-
swering. Well, I got the seventh letter
back today and they didn’t even
bother to answer my request. Now I
wonder, with over 290,000 amateurs
who pay 39 every five years for their
licenses, why we can’t get any better
service out of the federal government
than this.

Tom Lenzmeier WNOEPO
679-47% Ave. NE
Columbia Heights MN 55421

If they aren’t going to give service

they should send your 39 back.
...Wayne

HELP

Last week I received a letter from
Roland L. Guard K4EPI. He wrote
that he can sponsor me when he finds

11

a good job. He is a good friend of
mine and my first QSL manager.

I am now working here in Istanbul.
Still, T am always trying to do some-
thing to continue my education. I
have received only one letter from
Tri-State College, Angola, Indiana.
The have WOBF Amateur Radio Club
and they sent an application with an -
abridged catalog listing the various
programs offered at the Tri-State Col-
lege.

I must leave Turkey before Novem-
ber, 1971. If not, I'll be a soldier.
That’s the end of my education. After
two vears of military service I can’t
continue my education. I hope there
is an American family who can spon-
sor me. As soon as possible 1 must
find a way before November. This is
the situation from my side.

Every month I receive 73 magazine,
so I'm very happy to read the latest
news and to learn many things from
73. Thank you very much.

Is there any good news from Wash-
ington Radio Club for me? May I find
a job in the USA during my educa-
tion? I only hope you and K4EPI
Roland L. Guard can do something
for me.

My address is:

Selim Canbeken
Kadiraga Sok. 15 Da. 8
Goztepe, Istanbul, Turkey

Isn’t there one family ih the whole
country who can sponsor Selim so he
can come to the U.S.7 Selim is a very
bright young lad in Turkey (TA3SC)
and has even managed fo build his
own slow-scan receiver before having
his equipment .confiscated by the gov-
ernment (amateur activity is not per-
mitted in Turkey) He wants to come
tothe US. desperately, but cannot
come until someone agrees (6 SPORSOF
him. There must be a ham somewhere
out there who can help this lnd.

... Wayne

HA!

There are too many flaws in
WN40NW’s article, “DX From The
Stars” (Aug. 71) to make it worth
commenting on.

How ridiculous, a Novice with an
all-band mobile fone rig —one with all
bands active late nightfime in Octo-
ber, too!

Ron should have written the “En-
quirer.”

Ha!

Ed Howell WASOD
Folly Beach SC 29439

Perhaps Ron was giving a subtle hint
that this was fictitious?

.. _-Wayne



LETTERS

Continued from page 11

When the tone returns

The announcement that WWV will
no longer use code in transmitting its
data again revives the question of why
the FCC puts so much stress on code

copying ability in its ham licensing.
Nearly all time and frequency
standard stations now use voice an-
nouncements instead of code. Maybe
the change of format by WWV will
influence the FCC to join the 20th

century, too.

Ernest T. Robarge
Sendestation
684 Lampertheim/Hessen
Wildbahn, Germany

OK EXCHANGE

I teach electrical/electronic/radio
and TV mathematics subjects at vari-
ous levels at County Technical Col-
lege, Norfolk, England, and I am
seeking a one-year teacher exchange
with aAmerican teacher. I have been
selected on this side, but so far we
have been unable to find an American
teacher (and family) desirous of work-
ing and living in Engiand (but retain-
ing U.S. salary) for a year from
August 1972,

If any of your teacher readers
(perhaps, but not necessarily, a ham)
would be interested in an inexpensive
one year ‘“holiday” in England, I
invite them to write to me or contact
my “exchange manager” WB2FBF
who would answer any local query.
Official details and application forms
in the U.S. are obtainable from the
Office of Education, Washington, DC
20202.

Thank you for letting me use your
correspondence column for an appeal.

David Lake G3ZCA
County Technical College
Tennyson Ave., King's Lynn
Norfolk, England

HELP

By reading several of your FM
articles the past few months I got
interested in 2 meters. I'm one of
those that never got above 10, and
that was about 10 years ago on AM.

I need some help. I picked up a fine
VHF base station complete with a
coupling shelf for tying to a phone
line, etc. It has a decal as being build
by Secode in San Francisco. Thanks
to International Crystal, they furn-
ished me a couple of crystals to get it
on the air. I would like to find
someone who could furnish me a
schematic on the receiver and possibly
the transmitter. The number printed
on the receiver is “648-RMR™ and
transmitter is “649-RMT.”

Meanwhile, keep up the good maga-
zine. I enjoy 73 very much and find
most articles interesting.

Leon Brandon K50KZ
8602 Lazy Acre Cre.
Dallas TX 75240

YES, SIR!

I noticed that the July cover of 73
did not show a Texas radio operator’s
license plate. On the chance that your
barn is going without such an essential
thing as a TEXAS plate, 1 hereby
present you with mine. Show it with
pride! Take good care of it .. .1 only
get two of these QSL cards a year!

Jim Greenwood WASRCF
2800 Stratford Dr.
Austin TX 78746

Mobile Hint

At different times I have installed
moebile units in my cars and have the
problem of finding a suitable source
of power to operate the unit, so I
came up with the following way to do
it. Use a length of RG8U, cut it back
about 4—5 in., and secure the outside
braid to ground and the center con-
ductor to the battery side of the
starter relay. Next, drill a % in. hole in
the fire wall and bring the cable
through it. Terminate the coax with
an Amphenol SO #239A. On the
power leads from the unit, install a
PL259. Be sure to get the positive lead
to the center of the PL259.

I had no engine noise to bother
reception. An in-line filter can bhe
inserted by using two PL259 and two
S0239A.

Herb Baumchen WAGWGA
Salina Star Route
Boulder CO 80302

DXpeditions

The Squaw Island DXpedition was
one of the finest articles I have seen in
73 for some time. It shows the fellows
not only had a lot of fun, but that
there is a certain ludicrousness in the
“Big DXers” that are sometimes
heard.

Sometime I’d like to take a ship of
foreign registry, where R&Rs are not
too strictly observed, and, within the
international waters operate as
5Y3GT (the popular rectifier tube).
The weaker the signal the better.

K1YSD’s letter duplicates my feel-
ings. It is fine to be a specialist
magazine, but that sort of drops out
the generalists. I think 73 is at its best
when the genius himself is in control.
Hope you’ll stay at your desk.

Paul Schuett WA6CPP

I would like to draw the attention
of the W/VE hams in particular and all
hams of the world in general that the
statement made in the QST of May
1971 on page 101/102 regarding the
VUSKV expedition is not true. Both
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the VUSKYV and the VUIKYV expedi-
tions were organized by me and were
financed by me and had nothing to do
with the Amateur Radio Society of
India. This society had arranged only
the VUTUS expedition mentioned in
the QST item. I would like it there-
fore to be known to all that the ARSI
has nothing to do with my expedi-
tions.

It would be wrong for me to
comment on the ARSI expedition, as
firstly it would not be in good taste,
and secondly I cannot say anything
about it of my own knowledge. [ was
busy myself during the entire time
keeping the VU9KV station on the
air. However I have no doubt whatso-
ever that the entire ham fraternity
would agree with me that the QST has
done me an injustice by talking of the
VUSKV and the VU7US expeditions
in the same breath.

I hope you will publish this in the
next issue of your magazine and let
the ham fraternity known the cormrect
position. K Venkataramanan

VU2KV/VUSKV/VUIKV
102 Jorbagh
New Delhi 3, India

73 A PORNO MAG?

You'll probably find this hard to
credit but every past copy of 73 has
been held here by the customs. They
must think it’s a porno mag. A lot of
my mail from USA and other places
never arrives. A certain confrontation
has arisen between us. 1 gave them a
bit of a rub in ‘ON THE SPOT‘ —I
wish I could put the boot into them
properly. Unfortunately we’ve got a
dim and stupid lot in this city. It’s not
an old gag line — but a mate of mine
went to pick up a cake (it had, like
my 73, to be opened in their pres-
ence). He arrived a little too early —
they were eating it for afternoon tea.
No doubt my mags are taken home by
somebody and read for the pleasure.
Sorry to gripe you with this

I must take this opportunity to
thank you again, Wayne, for running
my short stories. Seems to me they
are enjoyed, and I think any technical
magazine is made a little moere inter-
esting and human by the addition of a
little satire or send-up — even if itisa
little corny and close to slapstick at
times hi. If I can get a laugh I’ll send
myself up with the greatest of will.
Funny how the public never tires of
this, and AR is no exception of
course.

Recently had a compatriot of yours
here in the shack — a joumnalist — tel-
ling me the Americans don’t laugh at
themselves as well as the English do.
Don’t know about this, but Phyllis
Diller always does a good job on
herself hi.

Al Shawsmith VK4SS

35 Whynot St.

West End, Brisbane Q. 4101
Australia



OKLAHOMA

The Annual Texoma Hamarama
will be held again this year at Lake
Texoma Ledge, Kingston, Oklahoma
on October 29-31. Programs for both
men and women are planned. There
will be technical talks, demonstrations
and special interest meetings. Bingo
and special entertainment is planned
for the ladies. This is a family affair.
The annual area meeting of the QCWA
has in the past brought oldtimers from
surrounding states.

Reservations for accommodations
should be sent directly to the Lake
Texoma Lodge, Kingston, Oklahoma
73439. All pre-registrations are $2 and
should be sent to Texoma Hamarana,
P.O. Box 246, Kingston OK 73439,
before October 25.

HAMFESTS

The Monroe County Radio Com-
munications Assoc. will hold their
second annual hamfest from 10 a.m.
until 4 p.m. on October 10, 1971, at
the Monroe County Fairgrounds in
Monroe, Michigan. A full day is plan-
ned, including prize drawings, con-
tests, and good food. Directions to the
hamfest and advance registrations ($1)
are available from the Monroe County
Radio Communications Association,
Box 486, Monroe MI 48161. There
will be a talk-in on 146.94 MHz.

PENNSYLVANIA
ERIE HAMFEST

The Radio Association of Erie will
hold their annual hamfest on October
9, 1971 at 6 p.m. at Sara Coyne
Restaurant, 44 Peninsula Road. There
will be prizes, guest speakers, and
awards. For more information and
dinner reservations ($4.50), write to
George Dickey K3VLP, at the RAE,
Box 844, Erie PA 16512.

TEXAS SWAPFEST

The 17th Annual Brownfield Free
Swapfest, sponsored by W3HPI, Terry
County ARC, will be held in the
National Guard Armory, Brownfield,
Texas, on Oct. 24, 1971. There will be
Army MARS and West Texas VHF
Clubs meeting. Doors open 7 a.m.
local time. Catered Dutch buffet
lunch. Eyeball QSO%, refreshments
and entertainment, evening of Octo-
ber 23rd for early arrivals. Door

prizes. The public is welcome.

*REPEATER UPDATFE,

(" LISTENING )
\ 94776 88 73 70 64 82,

ARIZONA
WASYUT (Ft. Smith) 34/94
CONNECTICUT
WALITB (Bridgeport) 31/88
WA IKGK (Trumbull) 22/76
WAIKGD (New Haven) 11/61
WALINO (Avon) 28/88
WAZSUR (NYC) 19/73
WAIKGR (Holyoke MA)  34/94
WIBNF (New Britain) 37/97
WA2UZE (Huntington NY) 52/76
WAIKGQ (Vernon-

Hartford) 25/79
(alt. 19/79, also 4443.3/448.3 &

52.76/52.525
KIIIG (now WA1INO)
WAIDMX (now WAIKGQ)
FLORIDA
WB4KNQ (Merritt Isl.) 34/70
(also 443.1/448.1)
ILLINOIS
WBIHWS (Hinsdale) 22/70
(higher powers can be toned on)
INDIANA
WIINX (Fort Wayne) 28/88
KANSAS
WAQSNP (Topeka) 34/94
WARCIQ {Salina) 34/94
KOFRA (KC MO, defunct)
WAQOFH (now WAQAMR, KC MO)
MAINE
WAI1KGP (Sanford) 13/73
KIMNS (Derry NH) 25/76
MASSACHUSETTS
WAINIR (Boston) 34/94
WAINIJR (Boston) 31/91
(Also 31/52.525 & 52.525/91,
Touchtone and 440.15/445.15
WAIKGO (Peterborough

NH 37/73
KIMNS (Derry NH) 25/76
WI1PRI (Weston) 22182
WI1QFD (Marlboro) 147.03/87
WIVAK (Falmouth) 34/94
WAIKGR (Holyoke) 34/94
WAIKRI (Worcester) 37/97
WIMTV (Westfield) 10/70
WAINEU (Pelham) 22/76
WAIKGQ (Vernon CT) 25/79

19/79

WAIKFZ (No. Adams) 04/91
K1ZAW (Beverly) 28/88
WI1ABI (Killington VT) 28/88
WAIKEX (Mt. Snow VT) 31/88
K1ABR (Providence RI) 10/70
WAI1INO (Avon CT) 28/88
WAIKGM (Mt. Ascutney

VT) 16/76
WAIKGS (Waltham) 01/64
(also 444.05/449.05)
WAIKGL (now K1ZAW)
WAIKFY (now WIPRI & WIQFD)
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K1ZJH (now WA1KGR)
WI1AQI (now WAIKRI)
MICHIGAN
WASBDD (Clarkston) 31/85
(was 34/76)
WBECQS (Detroit, GLRA) 34/76
K8VLN (Detroit, DART) 46/64
WBSCQO (Teledo OH) 34/76
MISSOURI
WAQVUN (No. KC) 22/82
W@OKB (Savannah}) 10/94
WROKB (secondary) 34/94
WAQAMR (KQ) 34/94
KQOKI (KC, 448.1/449.1)
K@OKI (KC, 52.88/52.525)
NEW JERSEY
WA2UWC (Greenbrook) 34/94
WA2UWO (Fords) 28/76
NEW HAMPSHIRE
WIALE (Concord) 34/94
WIKO0O (Mt. Mansfield
VT) 34/94
WAIKGP (Sanford ME} 13/73
K1MNS (Derry) 25/76
WAIKGO (Peterborough) 37/73
WAIKGR (Holyoke MA)  34/94
WIMTV (Springfield MA) 10/70
WA INEU (Pelham MA) 22/76
WAIKGM (Mt. Ascutney
V) 16/76
WI1PRI (Weston MA) 22/82
WI1ABI (Killington VT) 28/88
WAIKFX (Mt. Snow VT) 31/88
WAIKFZ (N Adams MA) 04/91
WAINIR {Boston MA) 34/94
WAINIR (Boston MA) 31/91
NEW MEXICO
vl (Albuguerque)  16/76
? ” 22/82
2 = 28/88
2 T 40/00
NEW YORK CITY
WA2SUR (NYC) 19/73
WB2UWC (Greenbrook NI) 34/94
WA2YYQ (Staten Island) 25/88
(RTTY) (Staten Island) 25/70
W2CVT (Mt. Beacon) 37/97
NORTH CAROLINA
WAPAR (Lexington) 31/91
(en 0700—-0100; 25 watts)
OKLAHOMA
WASSIE (Tulsa) 22/82
(was WASKWH, now carrier op)
RHODE ISLAND
K1ABR (Providence) 10/70
WIHQV (Providence, alt) 10/70
KI1OHE (Bristol CT) 34/94
K1IGF (Groton CT) 19/94
WAIKGQ {(Vernon CT) 25/79
SOUTH DAKOTA
0l (Brookings) 34/94
? (Sioux Falls) 34/94
(1800 Hz)
TEXAS
WSYNL Plainview) 22/82
22/94
VIRGINIA
WB4URR (Blue Mt.) 37/97



* Caveat Emptor?:

Price — $2 r 25 words for non-
commercial ads; $10 per 25 words. for
business ventures. No display ads or
agencydiscount. Include your check
with order.

Deadline for ads is the 1st of the
month two months prior to publica-
tion. For example: January ,11st is the
deadline for the March issue which will
be mailed on the 10th of February.

Type copy. Phrase and punctuate
exactly as vou wish it to appear. No
all-capital ads.

We will be the judge of suitability of
ads. Our responsibility for errors ex-
tends only to printing a correct ad in a
later issue.

For $1 extra we can maintain a reply
box for you.

We cannot check into each advertiser,
so Caveat Emptor. . .

COLLINS KWM-Z, 516FZ, W/NB,
Waters Q-Multiplier $700.00, 62S1
$550.00, 30L1 $350.00, SP600 JX-17
$£285.00. Bruce Bouvier, 2609 Finlaw
Ave., Pennsauken NI 08109,
609-662-6575.

WANTED: 1. F. Plugin unit complete
for Collins R391/URR. KIGVA, 61
Warwick, Portland, Maine 04102.

SELL: Heath §B-620 Scanalyzer, 455

kHz ‘if. Perfect condition, $100.

Sorry, cannot ship, Write: Don Par-

. mentier, WAGCPM, 737 Golden Oak,
*Sunnyvale, CA 94086.

TAMPA HAMFEST — Electrical
Building Tampa Fair Grounds, Satur-
day and Sunday, October 16th and
17th. Awards galore. Plenty of free
parking. Fun for all. Fully air condi-
tioned.

NEW HAM MAGAZINE: Interested in
public service, humanitarian action
and international friendship? Sample
issue free. Worldradio, 2509 Donner
*Way, Sacramento, Calif. 95818.
WB6AUH.

SWAP: Nikormat FTN. 55 mm 1.2
lens, 250 mm zoom fele, 28 mm
wideangle. Strobe, custom case. Mint
condx. Want YAESU FRDX & FLDX
400’s. WB8FUG, 615-548-7587.

CRYSTALS for Regency, Drake, Vari-
tronics, Standard, Galaxy, Tempo FM
transceivers and police receivers. Re-
ceive — $4.50, Transmit — $5.50,
postpaid. Crystals for all applications
available — WRITE! Quick Delivery.
Derrick Electronics, Box 457, Broken
Arrow, Oklahoma, 74012.

CANADIANS, All makes of Japanese
Equipment, with LOW, LOW prices.
FREE [Illustrated Catalogue. Glen-
wood Trading Co., Dept. A, 4819
Skyline Dr., North Vancouver, B.C.

SWAN 350-C TRANSCEIVER, 550W
SSB/CW/AM with sidetone, calibrator,
and 117-XC power supply. Excellent
condition, must sell. $275 F.O.B.
Denver. Jordan, 7185 South Birch
Way, Littleton, Colo. 80122.

TELETYPE PICTURES FOR SALE.
Vol 1 $1.00. Vol 2 $2.00. Vol 3
$1.50. All for $4.00. Perforated tapes
available. 200 different pictures.
WIODGV-C, 2210-30th Street, Rock
Island Illinois, 61201.

ELECTRONIC ORGAN full spinet,
transistonized, two manual. SASE for
parficulars. Lloyd G. Hanson,
W9YCB, RR2, Box 52A, Angola IN
46703.

GE POCKET MATE. .94/.94 $175;
Motorola station monitor TI1131A
with 80 commercial band crystals
$200. Bob Hines, 12914-88th Ave. N.
Largo. Fla. 33542, 813-392-8642.

*1971 TESTS-ANSWERS" for FCC
First and Second Class License — plus-
— “Self-Study Ability Test.” Proven!
$£9.95. Satisfaction guaranteed. Com-
mand, Box 26348-S, San Francisco
94126.

DRAKE STATION for good price:
TR-4 transceiver, RV-4 remote v.f.o.,
pwr supply and all extras thrown in
for buyer; WB2PFY; 212-631-3711;
215-33 23 Road, Bayside NY 11360,

SAROC Seventh Anniversary January
69, 1972. Advance Registration
$9.00 per person entitles registrant to
SAROC Special room rate $12.00 per
night plus room tax, single or double
occupancy, effective January 4 thru
12, 1972; tickets for admission to
technical seminars, HAM RADIO

MAGAZINE and SAROC Happy Hour

Thursday, SWAN ELECTRONICS and
SAROC Social Hour Friday, HY-
GAIN/GALAXY ELECTRONICS and
SAROC Champagne Party Saturday.
Buffet Hunt Breakfast, Sunday. La-
dies who register will receive transpor-
tation for shopping tour, luncheon
and Crazy Hat program at the New
Union Plaza Hotel downtown Las
Vegas, Saturday. Advance Registra-
tion, with Flamingo Hotel mid-night
show two drinks, $14.50. Advance
Registration, with Flamingo Hotel
Dinner Show (entrees Brisket of Beef
or Turkey) no drinks, $17.50. Tax
and Gratuity included except for
room. Frontier Airlines SAROC group
flight package planned from Chicago,
St. Louis, Omaha, Denver, send for
details. Fifth National FM Confer-
ence, ARRL, WCARS-7255,
WPSS-3952, MARS, meetings and
technical sessions scheduled. Accom-
modations request to Flamingo Hotel,
Las Vegas, Nevada, before 15th De-
cember. Advance Registration to
SAROC, Southern Nevada ARC, Inc.,
Box 73, Boulder City, Nevada 89005,
before 31st December.
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EXCITING LISTENING! Police —
Fire — Emergency Calls on vour
broadcast radio, $19.95 up. Also
crystals, receivers, scanners, dual/-
band. Salch Company, Woodsboro 3,
Texas 78393.

RADIO ADVENTURE! Thrill to the
amateur radio adventures of Tommy
Rockford, K6ATX, in SOS AT MID-
NIGHT, CQ GHOST SHIP, DX
BRINGS DANGER — all time favorite
novels by Walker Tompkins in color-
ful new editions. Order individually at
$2.45 plus 25¢ postage and handling,
or all three for only $7.00 postpaid.
Utah and California residents add sales
tax. Send check or money order to
PEREGRINE PUBLISHERS INC,
Dept. 73, Box 30565, Santa Barbara,
California 93105.

WEST COAST HAMS buy their gear
from Amrad Supply Inc. Send for
flyer. 1025 Harrison St.. Oakland, Ca.
94607. 451-7755, area code 415.

2-METER FM IC-20. solid state, state
of the art, fully Xtaled, w/mike, m-
mount, & other accessories. $220.
Bob Brunkow, 15112 S_E. 44th. Belle-
vue, Wa. 98004.

A TRANSFORMER for linear build-
ers. Tapped 115 v.pri.Sec 1050 v at |
amp. C.T. Can be used in bridge
circuit for sweep tube or in a doubler
circuit would furnish ever 2900 volts
at 500 ma. for zero bias (riodes.
Sealed case. $14.95 plus shipping. Wt.
47 1b. Can be -shipped via U.P.S.

A.R.C. Sales, 181 E. Wilson Bridge

Rd., Worthington, Ohio 43085.

APC-75C 4.6—73MFF CAPACI-
TORS — 5/81. 5% x 137 computer
boards loaded with parts, rack mount
and handle — 2/§1. Catalog 10¢.
Trades accepted, any size, write: Elec-
tronic Systems, P.O. Box 206, New
Egypt, NJ. 08533.

NU SIGMA ALPHA International
Amateur Radio Fraternity. -Member-.
ship now available. Includes wall cer-
tificate, [.D. card, newsletter, and
more. Send for free brochure. Box
310, Dept. 73, Boston MA 02101.

SIMPSON 2M FM FOR SALE. FCC
type accepted, solid state, 5 channels,
8W out, .2uV receiver. T. McLaughlin,
WB4NEX, C. Box 622, North Man-
chester, Indiana 46962.

ELIGIBLE VETERANS build and
keep a 25-inch Heath solid state color
TV as part of a Bell & Howell (De-
VRY) home study course. GI Bill
pays 100% of the course and Kkits
costs. Contact Bill Welsh (W6DDB),
234 5. Orchard. Burbank, Calif.
91506.

GALAXY FM-210 w/Power Supply,
Mobile Bracket, Three Sets Xtals. Unit
has all engineering changes. will not
drift. $165.00. P.O. Box J, Lincoln,
R.I. 02865.



Wide-Range RF Milliwattmeters
Using HCDs

he present low price of about one

dollar for hot carrier diodes HP2811
or 2800 helped greatly in working out the
two rf milliwattmeters shown in the cir-
cuits and photographs. They cover the
range from audio up to 450 MHz.

A milliwattmeter is extremely useful in
checking the output of any transistor or
tube oscillator such as those used in trans-
mitters, vfo units, receivers, and VHF
converters — providing the oscillator has a
5082 output connection. A temporary 5082
output connection can be made to any
oscillator, doubler, or tripler tuned circuit
by one or more turns of wire around the
coil and running the rf output to the
milliwattmeter through a short lead of
coaxial line. If a measurement at any
frequency shows a milliwatt or two into a
5082 load, one can be reasonably sure of
enough rf injection even into a high-
impedance mixer. Some FET mixers re-
quire about 5 mW injection, so if the
measurement into a 5082 rf milliwattmeter
indicates this amount is available, most of
the tedious work is done in designing or
checking this part of a receiver or frans-
mitter. A vfo frequency control unit may
need to have constant output over its
whole range. Measurements of rf power
over the whole range is needed in this case
which may only take a minute or two. The
time to iron out vfo irregularities iS some-
thing else!

The parts needed in a simple rf milli-
wattmeter are relatively few in number and
moderate in cost. The microammeter is
used only as a reference indicator so no
scale calibration is required. A black line of
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Frank C. Jones W6AJF
850 Donner Ave,
Sonoma CA 95476

the meter face cover at the desired 5 or 10
or 15 pA is all that is needed. The 1f power
calibration is made on the dial or scale of
the high resistance variable resistor or
potentiometer such as used for af gain
controls.

The HP2811 (or 2800) hot carrier diode
is remarkably uniform in characteristics
from unit to unit. It is also usable with a
forward bias dc voltage which greatly
increases its sensitivity as a detector. All
diodes have a minimum voltage below
which the rf current flow is too low to be
useful in a microammeter which is a
current indicating device. If an ordinary
diode has forward bias it may become a
good noise generator, or erratic in opera-
tion. The diodes used in these rf meters
work very efficiently with some forward
bias from a small 1.5V battery. The current
through the diode is limited by a series
resistor of some value between 180 and
200 k€2. The dc path is completed through
the diode and the rf terminating resistor of
505182, This bias voltage also causes a
current to flow through the microammeter,
which preferably should be balanced out
for low rf power measurements. This cur-
rent is greatest when the power indicator
variable resistor is set to minimum resis-
tance.

By balancing out this current by means
of a screwdriver-adjustable potentiometer
so the meter reads zero with no if power
input, one reference line on the meter face
can be used for any rf power input at any
frequency. The dc drain on the battery cell
is a value of less than 1 mA when making
measurements, but the life of the battery
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POWER SCALE

HP28Il
RF INPUT »—HTT
25ln 047 _L_470
1w WF pF
Fig. 1.

wattmeter.

can be extended greatly by having a switch
in this circuit,

-The 5182 1W resistor (Fig. 1) should be
a noninductive, carbon or metallic film
type suitable for rf service. Actually a AW

.05 to 500 milliwattmeter, underside view of
completed 4 x 8 board mounting.
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Schematic diagram of 0.05—500 mW

type has a little better rf characteristic but
no rtesistor should be used at full rating.
This terminating resistor is soldered across
the BNC rf input fitting with as short leads
as possible. The diode and its parallel
bypass capacitors are also mounted at this
input jack. All other components can be
mounted anywhere on the 4 x 8 x 2 inch
chassis panel (or other sized case if de-
sired).

In the other higher range rf meter (Fig.
2), the rf resistor consisted of two resistors
in series with short leads across the BNC
input jack. A 3982 1W and an 118 AW
resistor in series make up the 5082 rf load.
The diode is tapped into this resistor in
order to keep within the 15 or 20 PIV
rating of the HP2900 or 2811 diode. (An
HP2800 with its 75 PIV rating could be
used across a 5082 resistor.)

Parallel bypass capacitors were used
from diode to ground of the input jack in
order to use the instrument over the whole
range of 50 kHz to 450 MHz. With even
larger bypass values in parallel, the milli-
wattmeters could be used throughout the
audio range as well; amd calibration of the
power scale resistor could be made more
easily. A sensitive af or low if voltmeter
and an oscillator within the voltmeter
frequency range can be used to calibrate
the devices. The oscillator needs to have an
attenuator, a low impedance output, and a
power output of up to 1W for connection
to the milliwattmeters through a piece of
5082 coaxial line. Calibration measure-
ments can be made using the low-power
stages of a 450 and 144 MHz transmitter
limited to about 500 mW. A series of 3, 6,

73 MAGAZINE



NEW, TOTALLY UNIQUE,
TEMPO CT 220TR
FM/AM TRANSCEIVER

Don't let its small size fool you (it's only 77
wide). This little giant outperforms its big
brothers. Look at these specifications. .. then
look at the low price. Completely solid state.
220 to 225 MHz operation. Transmitter: Posi-
tions for 5 internal crystals (not supplied). 1
external crystal position and VFO input.
Power Output: 4 watts FM, 1% watts AM.
FM internally adjustable to 15 kc. Power
Requirements: 13.8 VDC XMT 1.2 amps FM,
.5 amp AM, 25 ma Stby. Receiver: Tuning
Meter for AM and FM. .6 micro-volt for 20
db quieting. Tunable or pre-set to five in-
ternally adjustable frequencies. FM is de-
tected by limiter discriminator, 6 db at 15 kcs.
1 watt audio output — 5% distortion.
Double conversion, 10.7 MHz and 455 KHz.
ACCESSORIES AVAILABLE: AC Power Sup-
ply & Speaker. Internal amplifier to in-
crease output to 20 W FM and 8 W AM.
External VFO. External high power ampli-
fiers for FM operation. (CT 220-40 or CT 220-
80 suggested.)
Introductory price: $179.00

TEMPO CT HIGH POWER
VHF 2 METER AMPLIFIERS
... COMPACT AND HANDSOME

A. The CT 1002-2; Operates directly from a
12 VDC power source. Antenna switching is
automatic when as little as 1.5 watts of RF
drive is applied. The amplifier incorporates
Balanced Emitter transistors and state of the
art design practices, making it virtually im-
mune to destruction due to high VSWR or
misloading conditions. It may be used any-
where in the 2 meter band without the neces-
sity of retuning. Only 938" x 4” x 3”, the CT
1002-2 can be installed almost anyplace.
Since there are no switches or meters, it may
be mounted under a seat, in the trunk or in
a desk drawer. SPECIFICATION: Power out-
put: 100W. Input voltage: 13.8VDC. Current
required: 12-14 amps. Drive required: 10W,
Price: $220.00

B. The CT 602-2: A superior quality 60 watt
VHF FM 2 meter power amplifier measuring
only 6% " x 3%" x 3". $145.00

TEMPO CT OFFERS THE MOST COMPLETE LINE OF AMPLIFIERS AVAILABLE TODAY

MODEL

POWER POWER

i PNy  GUIPUT min. BAND NUMBER INPUT output min, BAND
CT8-30 itolOW 30W 6M CT252-A2 1W 25w 2M
CT6-60 1itol0W 60W 6 M CT352-2 8w 3aow 2M
CT6-100 1to10W 100W 6M  CT220-40 4W 0w 220 MHz
CT12022 25W 125 W oM  CT220-80 4w 80 W 220 MHz
CT1002-2 5-10W 95-100 W 2M CT445-1 100 mwto 300 mw 1W 440 MHz
CT602-2 5-10W  60W 2M CT445-5 200 mwto 1W 5W 440 MHz
CT606-B2 1W 60 W 2M CT445-15 1to5W 15W 440 MHz
CT452-2 5-10 W 45 W 2M CT445-30 1to 10 W 330w 440 MHz
CT452-B2 1W 45 W 2M CT445-50 1to 10 W 60 W 440 MHz

-
Tempo CT equipment may be obtained from ”g”’ ”illﬂ
select dealers throughout the U.S. or from:

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

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

714/772-9200
816/679-3127



it
EoTF s nar it
texness

=

S.u“perb Kéhwobc‘i.quality, unsurpassed performance,value you'll find har

tobelieve, proven reliability of both vacuum tube and solid state technology

The Kenwood TS5-511S5 is a five
band S58 and CW transceiver
packed with power and perfor-
mance . .. offering features never
before available in its price
range. For example: built-in
VOX, crystal calibrator, noise
blanker, receiver incremental
tuning, 1 kHz frequency read-
out,8 pole filter, stable FET VFQ,
dual conversion and accessory
CW filter.

FREQUENCY RANGE:
80 meter band 3.5- 4.1 mHz
40 meter band 7.0- 7.6 mHz
20 meter band 14.0 - 14.6 mHz
15 meter band 21.0- 21.6 mHz
10 meter band 28.0 - 28.6 mHz

28.5- 29.1 mHz

29.1 - 29.7 mHz
MODES: LSB, USB, CW
INPUT POWER:
500 watts PEP, 300 watts CW naminal.
SENSITIVITY:
3.5-21.6 mHz band; 0.5 uv S/N 10 db
28.0-29.7 mHz band; 1.5 uv S/N 10 db
and less than 100 cps frequency drift

per 30 minutes after warm-up

SELECTIVITY:

SSB more than 2.4 KC (at 6 db) with
2 to 1 slope ratio

CW more than 0.5 KC (at 6 db)

AUDIO OUTPUT: more than 1 watt
(10% distortion)

TUBE & SOLID STATE COMPONENTS:

10 Tubes, 1 IC, 37 Transistors, 4 FET,
52 Diodes

PRICE: $398.00

'ACCESSORIES:

Power Supply with built-in speaker
$105.00

External VFO $95.00

CW Filter $35.00

THE R-599

The R-599 Solid State Receiver: 1.8 to
29.7 mHz (amateur bands) * .5 microvolt
sensitivity nomipnal ¢ Dial readout to 1
kHz = Special detectors for SSB, AM, and
FM = Transceive operation with T-599 =
Built-in 100 kc and 25 kc crystal calibrator
and 500 cycle CW filter » 2 and 6 meter
coverage with optional accessory self-con-

tained converters ¢ Adjustable threshold
squelch. $298.00 * S-599 speaker $14.50
= CC-29 2 meter converter $29.50 = CC-69
6 meter converter $29.50

THE T-599

The T-599 Transmitter: Clear, stable, se-
lectable sideband, AM and CW e« 4-way

The T-599

VFO flexibility plus Receiver Incremental
Tuning (RIT) when used with the R-599 =
Amplified ALC = Built-in VOX = Full meter-
ing, including cathode current, plate volt-
age, ALC and relative Power Output =
Built-in CW Sidetone monitor and semi-
automatic break-in CW = Built-in power
supply = Maximum TYI| protection * Em-
ploys only 3 vacuum tubes * The price. . .
$345.00

All Kenwood prices are subject to an import surtax.



KENWOOD AND TEMPO ARE
AVAILABLE FROM THE

FOLLOWING SELECT DEALERS
THROUGHOUT THE U.S.

HENRY RADIO 11240 W. Olympic Blvd., Los
Angeles, Ca. 90064 477-6701 » 931 N. Euclid Ave.,
Anaheim, Ca. 92801 772-9200 * Butler, Mo. 64730
679-3127

ADIRONDACK RADIO SUPPLY 185 W. Main St.,
Amsterdam, New York 12010 842-8350
ADVANCED ELECTRONICS BO4 Dupont St.,
Bellingham, Wash. 98225 734-3400

ALLIED RADIO SHACK 230 S. Main St., Lombard,
I1l. 60148 495-1234

AMATEUR ELECTRONIC SUPPLY 4828 W. Fond
du Lac, Milwaukee, Wis. 53216 442-4200

17929 Euclid Ave., Cleveland, Ohio 44112 486-7330
AMATEUR RADIO CENTER 2805 N.E. 2nd St.,
Miami, Florida 33137 374-4101

AMATEUR RADIO SUPPLY 6213 13th Ave. S.,
Seattle, Wash. 8108 767-3222

STAN BURGHARDT 315 10th Ave. N.W_,
Watertown, S.D, 57201 886-3767
COMMUNICATIONS WORLD 4788 State Road,
Cleveland, Ohio 44109 398-6363

DERRICK ELECTRONICS 108 E. El Paso, Broken
Arrow, Okla. 74012 251-9923

DOUGLAS ELECTRONICS 1118 S. Staples, Corpus
Christi, Texas 78404 883-5103

ELECTRONIC CENTER 107 3rd Ave. N.,
Minneapolis, Minn. 55401 338-8461

ELECTRONIC DISTRIBUTORS 19640 Peck St.,
Muskegan, Mich. 49441 726-3196

ELECTRONIC DISTRIBUTORS 11324 Fern St.,
Wheaton, Md. 20902 949-2262

ERICKSON COMMUNICATIONS 4657 N.
Ravenswood, Chicago, IIl, 60640 334-3200
ELECTRONIC EXCHANGE CO., INC. 608 Papworth
Ave., Suite “B", Metairie, La. 70005, 834-9000
FRECK RADIO & SUPPLY 38 Biltmore Ave,,
Asheville, N.C. 28801 254-9551

HARRISON Rt. 110 at Smith, Farmingdale, N.Y.
11735 293-7990 8 Barclay St., N.Y. City 227-7922
HAM RADIO CENTER 8342 Olive Bivd., St. Louis,
Mo. 63132 993-6060

HAM RADIO OUTLET 999 Howard Ave.,
Burlingame, Ca. 94010 342-5757
HIRSCH SALES CO. 219 Calif. Dr.,
N.Y. 14221 632-1189
INDUSTRIAL DISTRIBUTORS 1209 S, Industrial
Ave,, Dallas, . Texas 75207 742.8570

JRS DISTRIBUTORS 646 W. Market St., York,
Penn. 17404 854-8624

KASS ELECTRONICS 2502 Township Line Rd.,
Drexel Hill, Penn. 19026 449-2300

MADISON ELECTRONICS 1508 McKinney Ave.,
Houston, Texas 77002 2242668

MANWILL SUPPLY COQ. 2780 S, Main St., Salt
Lake City, Utah 84115

PORTLAND RADIO SUPPLY 1234 S.W. Stark St.,,
Portland, Or. 97205 228-8647

RADIO DISTRIBUTING CO., INC. 1212 High St.,
South Bend, Indiana 46624 288-4666

RADIOQ SUPPLY & ENGINEERING CO. 85 Seiden
Ave., Detroit, Michigan 48201 831-3175

SIMON SIDE BAND CO. Holland Mountain Read,
Oak Ridge, N.J. 07438 697-4246

WESTERN RADIO 1415 India St., San Diego, Calif.
92101 239-0361

WORLD RADIO LABS 3415 W. Broadway, Council
Bluffs, lowa 51501 328-1851

Wiltiamsville,

-«the world’s
most complete
line of advanced

2 meter fm
equipment

A true value in 2 meter FM, the Tempo fmv is the father
of the Tempo VHF line. Thls small package offers opera-
tion at 12 volts, or with the accessory power supply, at
110 volts, for 10 watts output. An unmatched design at
any price, the fmv offers high quality and top perfor-
mance at a reasonable cost. The Tempo fmv ... $249.00

The Tempo fma is the top of the Tempo VHF Ime This
transceiver offers all of the famous Tempo quality and
performance at 25 watts of power output. The unit also
features a low power pos|t|un for 10 watts output to
conserve battery power. Here is a true value. .. $349.00

TEMPO
CT220 TR

The Tempo CT220 TR FM/AM transceiver is a truly
unique, top quallty little giant oﬂ‘ermg features never

‘before offered in any unit at thls price.  Only $179.00

Truly mobile, the Tempo fmp-3 watt portable gives ama-
teurs 3 watts, or a battery saving 1% watt, FM talk power
anyplace at anytime. With a leather carrying case in-
cluded, this little transceiver will operate in the field,
in a car, or at home with an accessory AC power supply.
The battery pack is of course included only $225.00

TEMPO CT
HI-POWER
AMPLIFIERS

Tempo also offers a full line of 2 meter FM amphilers
for mobile or base station operation. Output ranges from
45 to 100 watts for drive power of 1, 5, or 10 watts.
Tempo CT1002 10/100 VHF Amplmer $220 Tempo
CT602 10/60 VHF Amplifier $145. Tempo CT252A 1/25
VHF Amplifier $85. Plus six other amplifiers




POWER SCALE
5 IOOK

0-100
(REF ABOUT 30 mA)

RF INPUT

1 3

ZERO ADJ

Fig. 2. Schematic of milliwattmeter for measuring rf power levels of 1—1000 mW.
10, and 20 dB resistor pads (1W maximum The component values shown in Fig. 1
ratings) with 502 impedance values are resulted in an instrument having a range of
then cut into the coax line to check .05 up to 500 mW. The low end of the
calibration points at 144 and at 432 MHz. power range will depend on meter resis-
The maximum errors should be less than tance to some extent.
15% and at most frequencies, much less. The unit shown in Fig. 2 used a small

1 to 1000 milliwattmeter top view, 4 x 8 x 2 inch
case, 1 to 1000 milliwatimeter bottom view.
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square microammeter without micro-
ampere calibration but the full-scale deflec-
tion point seemed to be a little over 100
KA. The reference line of rf power indica-
tion was simply a black ink line on the face
of the meter. The popular imported 50 uA
meters may be used in this same circuit
though the higher meter resistance may
prevent getting down to less than 0.25 mW
readings in the circuit of Fig. 1. The
minimum reading of 1 mW up to 1W or the
unit in Fig. 2 may be easily obtained with
nearly any range of microammeter and
“power indicating” resistor. This variable
resistor or potentiometer can be nearly any
size of af gain control with its maximum
resistance either limited by a shunt resistor
or by the pot value itself, depending on the
range or reference value of the micro-
ammeter.

This resistor scale was hand calibraied
on an aluminum panel in the higher-range
instrument and on a brown Bakelite cop-
per-plated board in the low-range unit.

The zero adjustment circuit of Fig. 2
with a 50082 pot and a fixed 1000 or
120052 resistor makes it an easy matter to
zero the meter. Less than 500 mV of bias is
needed for the meter circuit. A few micro-
amperes of forward bias current through
the diode is enough to enable measure-
ments down to a small fraction of 1 mW.

About 30 different germanium and sili-
con diodes were tried in these circuits.
Even the “fastest” computer diodes were
not very good at 450 MHz. These function
but at lower efficiency than at HF or
VHF — so the power scale error becomes
objectionable. The hot carrier diodes were
much better. .. W6AJFm

STAFF OPENINGS AT 73

We have staff openings for qualified
amateurs in the editorial, advertising and
circulation departments. 73 is expanding
and growing. Perhaps you know of an
amateur with experience in one of the
above who would like to live in New
Hampshire and work on his hobby? Send
resumes to 73, Peterborough, N.H.
03458.
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TELEVISION INTERFERENCE
CAN BE CURED

Is there a radio operator anywhere
who has not had trouble with
television interference? Unlikely!

NEW,

UP TO DATE...
only $1.50

S
~r

e
G

73 inc., Peierorocgh NH 03458

Television Interference Handbook

Send to:
73 Magazine, Peterborough NH 03458

Name

Street
City
State

Z1P
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NUVISTOR

LOW NOISE

PREAMPLIFIER

MODELS PV 27, 28, 50,
144 and 220

Feor 27 (CB), 28, 50, 144 or 220 MC. (Also ‘Ideal for improving performance of surplus

available for 150-170 MCS) FM Two-Way equipment for “NET” operation on
: . o the 2 and 6 meter bands.
Add this Ameco Nuvistor Preamplifier to your Write for details on 150-170 mcs and others

receiver (or converter) to improve the sensitivity
and noise figure. Two tuned circuits also improve
rejection of image and spurious frequencies.

- Compact, easily connected and low power re- :
quirements, wired and tested with tube. P.O. Box 6527 Raleigh, North Carolina 27608

. SgRS//0ME  CXIA

New “A"” model Now Available

Still $2195 — Great New Reliability
Phone/write Don Payne, K41D
for a trade on your gear ®

PAYNE _HADID We did it yet again . . . actually allowed
Box 525 Springfield, Tennessee : : i S -
days (615)384.5573 ® nights (615)384-5643 a mistake to get into print. This time, it

was on page 25 of the July issue of 73, in

—UHF FM Transistorized Mobiles (Used) | || 2 Short article by Walt Finner WB4MYL,
DUMONT T-403-RT 70 Watt 4 tubes in Tx,||||€2led “Dipper Thing.” In some unac-

Power 12.8 source. 4 ch. capability. All are on 1 countable way, the schematic accom-

ch. only. Add oscillator cards for additional’ - - -
channels. 300.00 with accessories. 350.00 tuned panying the article was incorrect. At vast

to your ch, UHF relay, Repeater and cavities expense, we have had it redrawn, and
available. y : 3
herewith give you the correct version.

Radie — 9501 NE 10 Okla. City, Okla 73130
Phone 405 732 8036

BNC
CONNECTOR

CUSTOM TRANSFORMER DESIGN
& MANUFACTURE

Write today for a free quotation on any_ transformer,
choke, or saturable-reactor. Each unit will be designed
and manufactured to your exact specifications. Standard
E-1 and tape wound “C» cores are available. Quantities
from single units to production runs may be accom-
modated. Custom rewinding services are also available.

PETER W. DAHL CO.
5325 Annette Ave., El Paso, Texas 79924
Tele: 915-751-4856
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Bill Hoisington K1CLL
Far Over Farm
Peterborough NH 03458

Stgnalling through Space

Without Wires

. .. Sir Oliver Lodge before the Royhl Institute, London, 1934,

his is not another history. It is a list

of the remarkable discoveries made in
the previous century and left to lie in the
dust for some thirty to forty years, or
more,

Introduction

The title describes admirably the main
effort of all amateuts today. Several dec-
ades before the turn of the century, how-
evet, these ‘“Maxwellian™ waves, or “Hertz-
ian’® waves as they were called after the
famous German experiments of
1887—1889, made themselves known and
were recorded in vapous publications and
letters of the times, as effects, nuisances,
phenomena, etc. Note that this was in the
decades before Hertz.

Any of a number of people could have
had electromagnetic radiation named after
themselves instead of Hertz! All they need-
ed was a little more petrsistence and a little
more long-time research in the face of
criticism and ridicule. Of course, that isn’t
always easy. Sir Oliver Lodge was one of
these, and admits several times later his
regret at not having followed up certain

OCTOBER 1971

experiments which showed him the exist-
ence of such waves at least a decade before
Hertz.

A Civil War engineer signaled 11 miles
using electromagnetic waves in the 1860s.
Certain patents were taken out, and many
people encounteted these “‘unexplainable
effects,” all before 1887, Some of these are
well recorded; such as those taken from
Lodge’s book whose title is the heading of
this article. ;

Ah American named Henry was prom-
inent during the period of 1850. He at least
got his name perpetuated. He magnetized a
steel needle at 30 yards.

It is important to remember that most
of the famous names in science of those
days in various countries were expert
chemists, opticians, astronomers, glass
blowers, and metal workers, as well as
scientists. They had to be! No technicians
were around to do those odd jobs.

Working myself in this field (radio)
since 1921, it was my privilege to exper-
ience the “rediscovery’ of many electro-
magnetic phenomena through the years
preceding and during WW2. Some of these
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were high-power microwave pulses, cav-
ities, highly directional beams from para-
bolic reflectors, powdered iron cores, plug-
in coils, and a host of others. Most of these
were more or less discarded in the rush for
better methods of frequency separation
from about 1900 on. Not until WW2
threatened did England really push micro-
waves and radar, .which encouraged and
promoted a resurgence of pulses, parabolic
reflectors, etc. Let us look at this list,
which to a great extent reads backwards in
time as the “‘rediscovery” takes place.

T

=

Fig. 1. Lodge’s spherical antenna,

The spherical radiator

In 1890 considerable use was made of
the spherical radiator. This was first used
by Lodge, I believe, improved by Professor
Righi of Bologna, and adopted later by
Marconi. It is shown on page 25, and Fig. 1
is a reproduction of this “antenna.” High
voltage was applied to the‘side spark balls
and these discharged over to the spherical
radiator which then accumulated a positive
wave on one side and a negative wave on
the other. This distribution of energy on a
sphere, which obviously could not be
maintained there for more time than it
takes a wave to travel to the midpoint, or
equator, was then radiated into space in
the form of a very highly “damped wave®
(as it was called in those days).

24

Fig. 2. Highly damped wave.

Page references here are from Lodge’s
book and lecture of 1894 before the Royal
Institute, in London, from which book I
have borrowed the title of this article.

Lodge said, page 3, “If the body re-
ceiving these waves has its natural or free
vibrations violently damped, so that when
left to itself it speedily returns to rest, (our
Fig. 2) then it can respond fully to notes of
any pitch.” In other words it is so loaded
that it has an extremely large bandwidth.
The “bandwidth” of a sphere is actually so
large that it becomes almost meaningless to
speak of it in terms of frequency.

The contrary, or sharp tuning, is des-
cribed as follows, ““If, on the other hand,
the receiving body (antenna) has a persis-
tent period of wvibration, continuing in
motion long after it is left to itself, great
accuracy of tuning is necessary ....”

Fig. 3. Standard Hertz radiator producing the
wave of Fig. 2.

Antenna radiation versus Q™.

A “‘standard Hertz radiator”™ is shown in
Fig. 3. Here’s what Lodge said about it:
“In consequence of its radiation of energy,
its vibrations are rapidly damped, and it
only gives some three or four good strong
swings.”” For the ! in. spark balls some-
times used then, this corresponds roughly
to frequencies near 5 GHz and pulse
lengths of the order of 1 ns.

These lads were very well aware of the
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from those wonderful people that gave
you Amateur narrow band FM

NOW PRESENTS mode/ FM 3601

‘ “!!,. aw

SPECIFICATIONS

Frequency Coverage: 144—148 MHz
Dimensions: 634*W x256”H x9”D without tray
Weight: 5 Ibs,

Microphone: Controlled Magnetic

Anfenna Impedance: 50 ohms

RECEIVER

Sensitivity: At least 0.5 uV for 20 db Quijeting,
0.35 uV for 12 db Sinad

Selectivity: 16 KHz @ 3 db

Freg, Tolerance: ,001% from —30°C to 60°C

Spurious Releutlun- At least 60 db

Audio Power: 2 W. w/less than 10% distortion

Squelch Range: 0.2—0.8

Intermediate Freq.: 10.7 MHz & 455 KHz

AMATEUR -2 meters
TRANSMITTER-RECEIVER

(from 144 to 148 MHz)

8 to 10 WATTS
SOLID STATE
8 CHANNELS

HIGH PERFORMANGE
RECEIVER ‘

The Finest Printed Circuit Materials and Exclusive
Design Techniques Provide the Best in Professional
Quality and Performance

p 8 Channels with Instant Push Button switching
p Solid State. Finest quality silicon transistors

p Netting trimmer for each receive and transmit crystal

p High quality mechanical filter for adjacent channel rejectien
p Military-grade, glass-epoxy printed circuits

p Rugged, serviceable design, compact construction

p Diode protected Dual-gate FET mixer

p 25 transistors, 1 IC, 1 MosFet, 16 Diodes
p Overload protected receiver R.F. stage

Complete with microphone, mobile mounting 299

tray and 2 pair of crystals, (146.94T/146.94R and 146.34T/146.94R)
Model PS-2923 AC Regulation Power Supply . . . $39.95

TRANSMITTER

Emission: 16F3 (Frequency-Modulated)
Fren. Tolerance: .0005% from —30°C to 60°C
RF Power Output: 8 to 10 Watts

Spurious & Harmonic Attenuation:

More than 50 db below RF carrier
Deviation: Internally adjustable 0—10 KHz
POWER REQUIREMENTS
Receive: Squelch standy: 0.175 Amp.

Maximum audio: 0.500 Amp.
Transmit: 1.90 Amperes
Voltage: 13.8 VDC—Neg, Ground only

SONAR RADIO CORPORATION
73 Wortman Ave., Brooklyn, N.Y. 11207
[ Please send information on Model FM 3601.
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short amount of time involved, but they
had not yet invented radar!

High power

Giving his demonstration at the Royal
Institute in London, Lodge said of radia-
tion, “Here is a great one, giving waves of
30 meters long (10 MHz) radiating while it
lasts with an activity of 100 hp, and
making 10,000,000 complete electric vibra-
tions per second. Its great radiating power
damps it down very rapidly so that it does
not make more than two or three swings.”
He had demonstrated a 700 kW pulse of
0.2—0.3 usec — and he knew it!

Cavity oscillators
Lodge also discovered cavity oscillators.
He said, “A hollow cylinder...(is) a

feeble radiator, but a persistent one.”” His
figure in his own book is followed by the
description, “emitting three-inch waves.”
Well, 3 in. equals 7.5 cm —and that is
some 4 GHz (4000 MHz). Not bad for
1894!

Fig. 4. Lodge’s tuned lines and receiving gear.

Tuned lines

Lodge’s tuned lines are shown in Fig. 4.
The coherer detector and bell ringer are
also shown, but enough has been said in
histories about those. These tuned lines
were quite the rage in the good old 5 and
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2% meter days before the war, which era
was some 40 years later!

DX

In describing some of his earlier experi-
ments, Lodge noted, “Signals were ob-
tained across the full width of the college
quadrangle, and later with larger apparatus,
between the college tower and another
high building half a mile away.” I consider
a % mile to be good DX for a coherer. No
tubes, no amplifier!

UHF Bow-Tie Antennas

Our Fig. 5 shows Lodge’s “bow-tie”
antenna, a style that never went out. There
are thousands of these all over the country
now. They receive UHF TV, some 70 years
later!

Fig. 5. Early “bow-tie” antenna.

QRM

I found nothing that could be called
QRM (how could there be, nobody else
was on the air!) but, while he was oper-
ating a very sensitive coherer and gal-
vanometer assembly as a detector, he noted
. ..a sensitive coherer in an outside shed
unprotected by the thick walls of a sub-
stantial building cannot be kept quiet for
long.”

Completely shielded receiver

To anyone with visions of catwhisker
detectors spread out bare on the kitchen
table, I can only say, that was much later.
Lodge knew a lot more about what he was
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NRC’ CONMMUNICATIONS EQUIPMENT

SIDL IHL H0

NCX-1000
TRANSCEIVER
$899.00

HRO-500 RECEIVER $1995.00

NCL-2000 LINEAR
POWER AMPLIFIER

HRO-600/601 RECEIVE
$3380.00

NATIONAL RADIO COMPANY IS
PROUD TO PRESENT ITS NEW
LINE OF COMMERCIAL COM-
MUNICATION EQUIPMENT

Contact dealer or write for specifications

89 WASHINGTON STREET, MELROSE, MASS. 02176

i/l NATIONAL RADIO COMPANY, INC.
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doing, as you can see: ‘“If a coherer is shut
up in a complete metallic enclosure, waves
cannot get fo it...Clamping a copper
flange in six places was not enough.” He
really must have had a sensitive detector.
And a 0—1 yA meter maybe.

Other Technological Firsts

Microwave, prisms and lenses, cavity
detectors, and oscillators (from Lodge’s
book) are all shown in Fig. 6. Little
comment is needed on this list other than
to say that most of these microwave items
were left to lie mainly unused afterwards
for some 35 to 40 years!

Fig. 6. Early UHF gear.

As to why they should have lain “in the
attic” all this time, that is another story. A
scientist of those days had a tradition of
separation from ‘‘mundane” affairs to
maintain. This gave Marconi the chance to
grab hold of things, which he did without
hesitation.

In Marconi’s day, the big and expensive
battleships and ocean liners were sailing the
high seas with absolutely no communica-
tions of any kind! It’s hard to imagine, but
fact. So of course this was one of the first
applications to develop, and one which of
course set a premium on long distance. Not
line-of-sight microwaves. This soon led to
the use of low frequencies, as signals
crackled across the Atlantic, just after the
turn of the century.

Lens antennas

Lodge described the power gain of a
lens antenna: “An ordinary 9 in. glass lens
is next placed near the source, and by
means of a light taper (candle) it is focused
between source and receiver. The lens is
seen to increase the effect by concentrating
the electric radiation.” This one 1 use
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myself in an X-band reproduction of the
human eye. Incidentally, I have been at
this little invention since 1951 and no-
body, but just nobody, believes you can
see via microwaves — even though a lens
antenna does furnish a real, exact image on
a microwave retina placed on the curved
focal plane in back of the lens!

Marconi Learns About
“Wireless Telegraphy™

Who learned from whom? Well, Lodge
started the ball rolling. He said, “In Italy,
the work described in the lecture became
well known, and the subject was developed
largely, especially by Prof. Righi, of Bo-
logna . . . It appears that it was from him
that Signor Marconi learned about the
subject and immediately conceived the idea
of applying it to commercial telegraphy.”
He also followed up the idea! And I should
think he did learn from Prof. Righi, since
this learned gentleman was Marconi’s tea-
cher!

Powdered iron cores

I remember well my own first sight of a
powdered iron core. It was in Paris, where I
had a small factory making radios. The
year was 1933, and considerable interest
was stirred by an “‘iron core” for a radio
coil. But Lodge was there first! Speaking of
cores inside coils, he found that the con-
ductivity of massive iron makes an ‘“‘unsuit-
able substance,” and instead used a mix-
ture of iron filings “chemically reduced.”
He also uses the words “chemically obtain-
ed”” and “iron powder with paraffin.”

A Recent “Overlooked™ Discovery

An engineer at GE named North was
working .on welded (junctions?) microwave
crystal detectors during the war, and ap-
pears to have made some which oscillated
under certain conditions of bias. However,
oscillation in a 30 MHz i-f strip was not
desired at that time, and this early diode
(transistor) oscillator was only revived in
the 1950s.

Perhaps there are still some engineers
around who can tell us more about this

item.
KI1CLL®
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Peter A. Stark K20AW
196 Forest Drive
Mt. Kisco NY 10549

AnInstant FM Repeater For
FMERGENCY USFE

affairs which take a lot of time to
plan and build. Very often, though, a
portable repeater which could be set up
almost on a moment’s notice may come in
handy. This might happen in an emergency
when the area needing coverage has no
regular repeater or when the regular re-
peater has been damaged; it could also
happen when a special event, like a road
rally or exhibition, is planned and a re-
peater is needed to extend coverage. Here
is an idea for an instant FM repeater which
can be set up in a few minutes, moved
anywhere needed (as long as there is a road
leading to the site) and dismantled just as
easily. And, in a pinch, one man can carry
it up the hill.

Figure 1 shows the complete diagram of
the control unit; hook it up to any two
mobile FM transceivers, and a complete
repeater is in operation. All it does is to
key up one transceiver when the other one
receives a modulated signal. In emergency
operation, two mobiles meet on top of a
hill, connect the control unit between their
two mobile rigs, and they’re on the air. The
repeater does not have any time-out timers,
no logging, and none of the other fancy
control gimmicks needed for full-time op-
eration, but it will repeat and repeat well.

As shown in Fig. 1, the audio signal
from the receiving transceiver is connected

M ost repeaters are fairly complicated
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to the audio input. To make sure that no
connection other than audio is needed, the
control panel operates on the presence of
audio. The audio input comes directly
from the speaker; most small transceivers
have the speaker leads brought to a connec-
tor on the rear, in which case only a plug is
needed. Otherwise, a clip-lead connection
to the speaker terminals will do.

The audio signal is applied to two 1 k§2
potentiometers. The audio level pot con-
trols the volume which is applied to the
mike input on the transmitting transceiver.
It’s only necessary to adjust the volume so
that the modulation sounds right.

The audio is also picked off the trigger
level pot, and amplified by transistor Q1. It
is then sent to the base of Q2. Because Q2
has no base bias, it is normally cut off so
that the collector of Q2 is around 12V. But
when audio appears, the signal on the base
of Q2 turns it on very quickly, and the
150 puF capacitor charges to 12V. This
applies base bias to transistor Q3, which in
turn operates the relay. When the last bit
of audio disappears, the capacitor takes
about 1 second to discharge and release the
relay.

In normal operation, with no received
signal, the squelch on the receiver keeps
the audio off, and the relay in the conirol
unit is not energized. As soon as a signal is
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received, the squelch opens and the audio
is applied to the control unit. The relay
then closes and stays closed until about 1
to 2 seconds after the last audio has come
in. The delay is long enough that the relay
stays closed even between words and sen-
tences. (The use of audio instead of a
squelch voltage would not be good for a
permanent repeater, but for emergency
operation it has the advantage of working
with any receiver.)

When building the control unit, make
sure to bypass all leads going into the unit.
The circuit should be built into a tight
shielded minibox or other enclosure, with

twisted lampcord without any hum pickup.
But rf shielding is important where the
leads enter the control unit to prevent false
triggering.

While waiting for that emergency to
develop, this control unit can be used for
other tasks as well — here are just a few
suggestions. If you like to “read the mail”
on your FM channel, why not hook it up
between your transceiver and a tape re-
corder. Whenever a signal appears, the
recorder will turn on and record. It’s great
for knowing what goes on without sitting
around waiting for something to happen.
The input can also come from a monitor

+l2v

] :

o >
AUDIO <I5K <4.TK
<

INPUT 20 uF

+

TO XMTR

PUSH-TO-TALK

]

2 uF
ol o

FROM DiSK
RCVR %

all input and output leads bypassed (feed-
through capacitors are just fine). The idea
is to keep the transmitted rf from getting
into the box and causing false triggering.
The battery can be built-in too, since the
current gain is only 2 mA during wait
periods, and reaches only about 10 mA
during transmit, depending on the current
drain of the relay. The higher the coil
resistance, the better for the battery.
Desensing is not as much of a problem
as might appear, since the two mobiles can
easily be positioned several hundred feet
apart. The control unit should be located
next to the transmitting unit, to keep the
switching and mike leads short; the speaker
leads are at a low impedance and can be

30

L
318K ]‘ 1 uF

Fig. 1. Complete - diagram of control unit.
K; — 12V 100052 (or more) coil (Sigma
65F1A-12DC, $1.80); Q1, Q3 — any inexpensive
silicon transistor, NPN, such as 2N5172; Q3 —
any inexpensive PNP transistor, such as 2N404;
capacitors — all ceramic or electrolytic (15V rat-
ing or higher); resistors — %W or %W; CRy,
CR, — any small germanium or silicon diode.

receiver or from a receiver strip; the impor-
tant thing is that the receiver have a
squelch circuit to cut off the audio when
there is no signal.

Another cute application is to connect
the control unit between a telephone line
and a tape recorder. That way, any call on
the line will be recorded. Or it can be
connected between the telephone and a
small transmitter. Or between a room mike
and a tape recorder. In these cases some
additional amplification or isolation from
the phone line may be needed, but this is
fairly straightforward. ;

Whatever you do with it, it’s a handy
thing to have around.

... K20AWm
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H. P. Fischer VE3GSP
1379 Forest Glade Road
Oakville, Ontario

IT" It's The Real Thing

ower supplies are necessities to every

ham, but most hams hesitate to buy
one. They would rather build it since it’s
cheaper that way. It’s just a bit of wiring
and drilling — so why not?

Some hams dive into their junkbox and
design a supply, depending on what parts
they have. Others take a look at various
“73” issues and build it accordingly, for
after all, there are lots of versions in *“73.”
Some authors emphasize low cost, others
good regulation. Some are simply versatile
and can be used for everything. And then,
of course, there are the transformerless
ones (for those who really ask for TVI).

By now I have built quite a few sup-
plies, from “low cost” to “‘versatile,” the
fancy regulated swinging choke types, and
made 600V from the 115 ac line. (Always
kept my eye on the dollar bills.)

I copied guy “A’s” low-cost supply,
using two TV transformers because they
were in my junkbox. My 300V B+ turned
out to be 400V, unfortunately. And after I
blew my 1 kV diode-bridge across the
700V CT winding, I ended up with 1.1 kV
on the 900V rated electrolytics. They
lasted anyhow. At 200 mA load current,
the transformer got red hot. However, it
kept my transmitter going, using both 6.3V
heater windings.

Equipment changes required a new sup-
ply. SSB was on the list, so | bought a
swinging choke for $13, a new, bigger
chassis and a heavier heavy-duty TV trans-
former. This one had 600V ac only. Using
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the choke input circuit, I ended up with
650V dc only, which was a little low. I
added a small 120V/500 mA job at the
back of the chassis and put it in series with
the TV transformer, and there I was with a
beautiful 780V dc. Voltage hardly changed
from ne load to full load. The only trouble
was that the bleeders heated up the chassis
with 22W — but who cares — it cut down
on fuel oil bills, hi. Well, it worked just
fine. It was big, of course, and when I
added up dollars and cents, it wasn’t that
cheap at all (but lots of little expenses
don’t hurt as much).

Time passed and equipment changed. I
sold the whole monster with transmitter
and everything. The rig ended up as a CW
transmitter anyhow. That can happen
with a lack of spare time, you know. But
now comes the real thing: I had three
month’s time until I got my commercial
rig, so | made a universal supply. It had any
supply voltage that could possibly pop up
in any piece of equipment, so I didn’t rush.
Thought I'd do it “proper” now, with an
everlasting supply. Looking into friends’
junkboxes — my own was empty — I ended
up with a beauty. Put two 800V supplies in
series (this gives 1.6 kV — I had that future
kW in mind). I must admit, 2 kV looks
more like it, but then . . .

To make a long story short, it was not
the real thing. Now I’ve had it. I'm fed up.
No more of those cheap, ultraregulated
general-purpose supplies. They are bulky,
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ugly, and not cheap at all.

Looking around, | noticed that average
requirements for transmitters and trans-
ceivers are as follows:.

700—-800V dc @ 250 mA

275—300V dc @ 200 mA

—100V dc @ 10 mA

12.6V ac or 6.3V acat 6 or 12A

So why not just buy a single trans-
former that does the job? | know, they are
hard to come by. So I checked with a local
transformer manufacturer and was sur-
prised at the cost of it: only $24 for

300V ac @ 500 mA

480V ac @ 200 mA with centertap

and taps at 70V from CT
12.6V ac @ 6A with centertap

the power amplifier. There you are! Do I
hear remarks on the regulation? Okay, let’s
see. The 300V B+ is constantly loaded with
150 mA or so; therefore no regulation is
required. The high voltage reads 840V
no-load — 725V loaded with 200 mA. In
SSB mode, where regulation is important,
idle current is about 120 mA, and the
voltage reads 760V, then. Peak current in
SSB mode reaches, say, 400 mA, at which
the voltage decreases to 700V at the most.
Regulation therefore is —9%, and that’s not
bad, eh? For the CW man regulation is
much worse; it is —20%. Looks bad, but
you ain’t gonna hear that unless it pulls
vour oscillator, which it shouldn’t, any-
way.

f
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|
|
3

450V fl\saov 3w

—— 363V
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.| JF-500V
g P/
0_0_’"\_0_—0_(0 o, D00 PIVZ5A 1K
\FEEDTHRU )
500 PIV/5A
";7
| SEETHEY 500 PIVASA
I iF-500V 2qov T
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Fig. 1. Schematic of the suggested power supply.

Now look what you can do with it:
There is all the filament power and versatil-
ity you could possibly need — 6.3V or
12.6V. You can get 300V dc out of it with
two cheap 500 PIV diodes: —100V dc out
by using two cheap 300 PIV diodes; make
a full wave voltage doubler with two cheap
500 PIV diodes to get your high voltage for
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So listen, if you build that cheap or else
power supply for your rig, figure it twice,
don’t buy two heavy-duty TV transfor-
mers — buy the real thing. While you break
even on the transformer costs, you save
money on a smaller chassis and low-cost
diodes.

.. .VE3GSPm
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15 Big Watts Out Minimum with Automatic Signal
Seeking Receiver

Program it to perform your way at home or on the road. Push
button control enables our radio to conduct an automatic signal
search on any combination, or all, of eight channels. Fascinating
read out lights detail the search. At reception of a signal . . .
Transcan locks on and listens to the entire
transmission. Carrier delay waits momentarily for

return signal . . . if none comes, Transcan “\‘\.\\

automatically resumes signal search.
Push the button for your choice of eight powerful, 15 watt L .
transmitter channels and the receiver is automatically programmed b

to the corresponding receive channel so that you are all set for
the return word.

And it is the last word in radio. Be first with the word . . . Transcan.
At your favorite Amateur Radio Distributor . . . now!




AMERICAN MADE

Get the word . . .Transcan!

It’s backed by all these goodies for performance:
6 integrated circuits, 21 diodes (23 in base unit),
33 silicon transistors including 2 BET RF power,
2 FETS, 1 unijunction and 28 bipolar. You get
handsome, walnut, wood-grain vinyl laminated
steel cabinet and no-glare, black face panel with
harmonizing, soft gold esthetics and speaker
grill finish.



New! ur-2a

2 Meter FM Transceiver $229
5[]% mure puwer at same Iuw prine! Amateur Net

American made by Americans at lower than import prices. And

its performance is genuine Yankee . . . superior. Eyeball the top
quality specs . . . then ask for a demonstration by your Distributor!
You’ll like what you see and hear . . . and so will those listening.

HR-2S (Base Transcan) HR-2MS (Maobile Transcan)
Receiver—double conversion, superhetrodyne

Frequency Range 144-148 MHz
Sensitivity 0.35.v (nom.) 20 DB quieting
Selectivity 6 DB Down = 16 KHz — 50 DB Down + 32 KHz
Image Rejection 45 DB
Spurious Rejection 60 DB
Modulation Acceptance =+ 15 KHz
Autio Output 5 Watts Maximum
New FET Mixer for Superior Intermodulation Rejection
Squelch System -All Electranic Noise Compensated
I.F. Frequencies 10.7 MHz & 455 KHz (ceramic filter)
Channels 8 crystal controlled 8 crystal controlled 6...12 capability
Scan Rate 15 channels per sec. 15 channels per sec.
Transmitter—uses phase modulation, built-in SWR load mismatch circuitry
Frequency Range 144-148 MHz
Power Output 15 Watts Minimum 15 Watts Minimum 15 Watts Minimum
@ 117 V AC, 60 CPS @ 13.6 V DC @13.6 V DC
Power Band width 144-148 MHz
Harmonic & Spurious Emissions 55 DB, or more, below carrier
Modulation Phase, with automatic deviation limiting
Deviation Automatic Limiting, internally adjustable from 0-15 KHz
Mike Pre-Amp FET input with internal level control
Microphone (supplied) Plug-in, hand held, high Z ceramic
Channels 8 crystal controlled 8 crystal controlled 6 crystal controlled
General—All prices include factory installed T & R crystals for 146.94 MHz and PTT mike
Size- 13" x9" x 834" 10" x 4" x 8 12" 2% x 5% x1 4"
Power Drain 117V AC 136V DC 13.6 V DC
Receive (Sq.) 2A 380 MA 180 MA
Receive (Max). JA 800 MA ; 800 MA
Transmit A 29 A 29A
‘\1,:5 o

eﬁ-e/\/\ ELECTRONICS, INC.

7900 Pendleton Pike * Indianapolis, Indiana 46226



In the VHF Handbook, a table of
meteor shower data includes information
that relates to the relative speed of the
shower particles as they enter the earth’s
ionosphere, What this says, in effect, is that
not all particles enter the E layer at the
same speed. In each case the particle entry
speed is related to the relative position
(and movement) of the earth and the
particles. For example, a particle that
enters the earth’s ionosphere head-on will
contact the E layer with much greater
speed than a particle that must come up
from behind and overtake the earth. In
between these two extremes are particles
that come at the earth from various tilted
trajectories, where the combined speed of
the earth and the particle may add to or
subtract from the actual apparent speed of
the particle.

One of the most important factors in
determining at what height a particle heats
up by friction and ignites a trail behind it is
the speed at which it enters the E layer.
The faster the particle’s apparent speed,
the quicker it heats to ignition in the layer.
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Bob Cooper W5KHT
6221 Norman Rd.
Oklahoma City OK 73122

And the higher up in the layer that ignition
occurs, the greater the skip distance pos-
sible, since skip distance is directly a
function of the height of the refraction
point.

A meteor shower is so named because
an unusually large concentration of meteor
particles entering the E layer during the
shower period appear to come from the
same region in space and at the same speed.
Thus, during the annual Geminids shower
in December there is a reported average
particle speed of 35 km/sec. Because of the
approach trajectory of the shower par-
ticles, we know that this shower is basically
best for the north—south paths (because
the particle trajectory enters the E layer
along a basic north—south path). Because
the speed is relatively slow (35 km/sec), the
particles penetrate well into the E layer be-
fore the slightly denser lower portions of
the E layer build the particle skin tempera-
ture high enough to cause ignition.

With the ignition point occurring low in
the E layer, the skip distances covered
during the Geminds are generally short
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People who know about quality
know ohout Sentry

From South Africa to the Hawaiian Islands, you'll find

Sentry crystals.
and professionals,

You'll also find us as standard equipment
in the best of radios, and wherever quality,
dependability and service are important. If
these are important to you then specify
Sentry crystals.

Today, more and more people are turning to
Sentry. That’s because we take extra care to

The personal choice of both amateurs

make sure when you buy crystals from Sentry
you “Buy the Best".

If you haven’t received a copy of our new
1971 Catalog of Precision Quartz Crystals
and Electronics for the Communications
Industry send for your copy today.

“Buy the Best”

T

SENTRY MANUFACTURING COMPANY

Crystal Park, Chickasha, Oklahoma 73018

PHONE: 405-224-6780 / TWX 910-830-6925




(500—900 miles), because the refraction
point (where the ionized column forms) is
itself low in the layer.

On the other hand, the annual Arietids
shower, peaking during the daylight hours
on June 8, is a fust particle-speed event (70
km/sec). Here the particles tend to ignite
higher in the E layer, and the distances
covered are therefore generally from 900
to 1300 miles.

This becomes a most important factor
in planning schedules on 144 MHz, since a
great deal of time can be wasted looking
for the wrong distances during the wrong
shower.

The Right Direction
Over the years the table now appearing

in the VHF Handbook (originally appearing
in the April 1957 issue of QST) has been

subject to some discredit by otherwise en-
thusiastic VHF meteor chasers. Actually,
the table is quite accurate. What requires
further refinement is the annual changes
in the nature of these meteor shower
events, and some explanation as to how the
Optimum Paths/Times portion of the table
was initially arrived at.

Anyone who has observed meteor pro-
pagation over the years recognizes that no
given shower (not even the annual big
daddy, the August Perseids) acts exactly
the same every year. Since most meteor
showers result from the crossing of paths
the two paths do not cross at exactly the
same point in space two years in a Tow.
Most meteor showers are the result of long
dead comets, where the debris remains in
the same general solar orbit. Within the
comet-left debris region, the distribution of
the space particles is anything but uniform.

This table shows visual meteors as counted by the American Meteor Society. Its
parallel to VHF radio meteors, as a general level of activity, has been verified by the
author as “‘quite aceurate,” As a matter of practical concern, these sightings were taken
between 3 and 4 a.m. standard time, but dovetail closely with the 5—7 a.m. radio
meteor period. Counts under 20 are considered below par; 20—30 average to above; 30
and up are in the shower category (per-hour count).

Date Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1 19 24 12 10 13 14 9 37 10 10 15 22
2 33 3 8 9 14 6 16 32 18 12 16 18
3 30 21 5 i2 19 8 21 22 15 18 23 30
4 20 16 13 5 19 10 15 32 10 19 17 19
5 17 16 5 7 18 4 26 14 23 17 11 18
6 16 16 14 4 19 9 14 20 22 18 12 19
7 16 4 11 9 18 8 21 21 19 18 17 36
8 17 10 10 5 15 13 19 35 16 20 10 18
e} 25 11 14 12 18 16 32 33 14 17 15 12
10 20 12 11 21 12 21 18 42 14 12 11 29
11 14 12 11 8 15 17 22 66 34 23 12 25
12 26 11 12 11 26 13 13 39 22 18 15 83
13 19 19 13 20 21 20 20 32 10 20 14 44
i4 12 13 26 8 9 7 35 29 13 17 21 30
15 11 13 11 10 10 19 9 17 13 21 25 18
16 20 9 5 9 13 17 24 16 28 20 20 23
17 16 3 11 7 iz 16 22 16 13 20 15 18
19 12 20 8 7 11 14 13 19 19 24 3 22

20 16 15 8 10 12 31 23 24 i8 25 13 17

21 i9 15 10 14 12 13 14 22 25 41 31 16

22 17 15 12 14 13 23 33 33 25 25 28 7

23 12 15 5] 9 13 40 17 24 21 25 19 27

24 12 15 2 6 14 5 36 11 20 19 15 16

25 14 9 8 14 20 9 31 21 19 17 17 23

26 12 12 6 8 14 12 34 22 17 22 19 16

27 10 16 8 11 21 22 24 24 27 28 21 28

28 14 8 5 14 e} 20 28 23 15 22 16 15

29 16 15 1 13 7 14 23 17 10 10 30 19

30 20 12 10 28 18 29 20 11 22 15 25

21 14 11 21 30 15 22 11
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Subvert the Whole Family
With Another New 73 Book

Accompanied by the applause of mil-
lions, the Amateur Radio Novice Class
License Study Guide is out. Not pre-
viously published in the pages of 73, this
brand new book really covers all the
subjects relating not just to passing the
FCC Novice exam, but to really learning
all the necessary things for getting on the
air.

Ham slang, FCC regulationese, simple
formulas, and Novice theory are all ex-
plained and explained and explained. The
book is absolutely crammed full of big,
clear diagrams to explain the material
step by step. After you've seen this
book — and after you have really gotten
vour foundation in ham radio knowledge
(or gotten the harmonics, XYL, or Aunt
Harriet hooked on the hobby) — you’ll
wonder why some people just memorize
answers to multiple choice questions
when it is really so easy to understand the
questions and answers and the theory
behind them.

$3.95 buys you a softbound copy of

this little gem. Buy one and convert the
whole family!

e

Novice Class License Study Guide

Send to:
73 Magazine, Peterborough NH 03458

Name

Street

City

State ZIP
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Since the particles are typically too small
to observe from earth, we can only gage
their intensity by the precipitation of
particles into our E layer, where radio and
visual sightings are made of their ignition
trajectories.

If there are cyclic measurable patterns
to the annual intensity of their returns, we
haven’t been around to observe long
enough to find them.

The matter of best-time/best-path is a
slightly different problem. The best-time
predictions are based upon observations
over the 20 years or so preceding the
original 1957 appearance of the table.
Within the confines of the total number of
hours in a year, and the fact that no two
years in a row do we end up at the same
exact spot in (relative) space with the
meteor shower, these times are quite ac-
curate.

The best-path predictions are apparently
the most subject to scorn by active year-
after-year VHF meteor men. Some merely
suggest you ignore these portions of the
table and schedule random directions with-
in the best time periods.

The problem may be this: The path
predictions are based upon the trajectories
of the particles within the meteor swarm
that is called a shower. These trajectories
do not change, measurably, from year to
year. However, the table is based upon the
assumption that all of the particles within
the known trajectory will fall into the E
layer on their trajectory.

Particle skipping could account for the
apparent discrepancies in projected tra-
jectories/best paths. We know the initial
approach to the earth is relatively fixed.
What we question is the through-the-
ionosphere trajectory, which results in the
placement of our ionized column, and the
resulting refraction from the column that
occurs.

Amateur contribution in this realm can
be significant, if sufficent numbers of 2
meter meteor-shower chasers work to find
the real trajectories, based upon the paths
that produce the best signals during a
shower where published data seems inac-

curate.
... W5KHT=
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Simple Digital

Jim Ashe W1EZT

Remote Control Circuits

Do you want to solve a remote-control
problem without getting into far-out
complexity and expenses? You can easily
apply a few key concepts used in sophisti-
cated computers and industrial control
systems to work out a system requiring a
minimum number of parts. And if you have
cost and availability problems the system
can be arranged to accept almost anything of
a generally appropriate nature.

For instance, if you are interested in hi-fi
work a single length of common 4-wire TV
control cable can be run where ever con-
venient to switch up to eight remote circuits.
The circuits don’t have to be all in the same
chassis or even in the same building, if you
have ambitious ideas. And the switching
scheme can be extended to sixteen circuits
by adding one wire to the control cable.

Short-wave listeners and ham radio
operators can use the same methods for
remote tuning of antennas. If you have a
reactive antenna far from your ham shack
you can easily tune it to any of eight
frequencies by switching in capacitors or
inductors; or a similar arrangement can be
used to run a single transmission line out to
your antenna farm where you can switch it
in to any of several antennas. Let’s look into
an idea very popular in computer science.

Digital coding

When we are switching circuits, we do not
usually expect the switching operation to
take place by gradual degrees. We want the
switch hard on or hard off, full in or full
out. A capacitor is an active part of the
circuit or else hopefully does not influence
the circuit at all. Sometimes we use con-
tinuous remote control tuning systems or
gain-control arrangements, but these require
elaborate provisions to guarantee adjustment
to the proper setting. A system will be very
much simpler if the only adjustments are
yes-no, on-off switching operations.

There is a number system that works in
this way, and we can hold this system

OCTOBER 1971

against our switching circuit requirements to
discover they correspond exactly. We call
this the binary number system. See Fig. 1.
From right-to-left the first digit is either a
zero or a one, the second a zero or a
two-value, the third a zero or a four-value,
and so on. In using this system we remember
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Fig. 1. How binary place values add up to
decimal numbers.

the place values and include them if there is
a one in the place, or leave them out if there
is not. Binary 101, for example, comes out
four plus no two plus one, or five.

Now, when we design our switching
system, perhaps we are not too certain
which of various possibilities is best. Maybe
we think we will switch in a different
component for each setting required, as in
Fig. 2. Is this the simplest arrangement we
could find? Probably not, because each
component is used only once.

And then we think about adding com-
ponents one by one, using a switch with a
wide sliding contact. See Fig. 3. This is very

CIRCUIT

Deasbssi Al e
N N

to make up eight values of capacitance in
this simple switching circuit.
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like using a variable component such as a
tuning capacitor, so we see this scheme
has the blessing of antiguity, but it turns out
we save no parts at all and add the require-
ment of a rather special switch. Now let’s
look at Fig. 4, and see what we can do with
the binary number system.

Here we have a set of unequally sized
values, and a circuit that can switch in none,
a few, or all of them according to the
definite schedule of the binary number
system. Since there are only three com-
ponents corresponding to three digits of a
binary number, we require only three wires
to comtrol the switching, plus a ground
return lead. This is how we can get eight
assorted values using three leads and three
relays.

CIRCUIT

Sl e TS [t T
L

Fig. 3. If we use a continuous sharting
switch, we still need eight capacitors, and
the switch will cost more than an ordinary
selector switch.

If we want to do remote through-
switching, as in the casec of several antennas
fed by one transmission line, or when we
want to carry out several remote control
functions, the picture is a bit more complex.
See Fig. 11.

The chain of relays decodes the incoming
control signal to determine which of various
possible paths is complete. If you have relays
with several sets of contacts you can get by
with only three relays or you can series and
parallel windings to make up the equivalent
of multiple-contact relays as required

For remote-control work we can arrange
the relays in a simpler way, so that each set
of one, two, or three relays will complete a
circuit only when its number is fed into the
control line. I’ve worked this out in Fig. 10.

You can design systems capable of many
more switching or control operations by
adding one or two additional wires. I am
discussing an eight-value system fed by a
4-wire cable simply because it works out
well and is elaborate enough for most
purposes. If you want to make something
more complex you can try using a multi-wire
cable or, if you have an #f application the
coax outer conductor can serve as a ground
return.
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System input switching

How do we set up a system that will
apply a voltage, or else no voltage, to each of
the control wires according to the pattern of
binary arithmetic? There are three ways we
can do this.

The simplest is a switch in each line, and
if the switch is on, there is voltage applied to
the line. We label the switches 1W, 2W and
4W, and the W stands for the term “‘weight”
to remind us we have an additive switching
system. If we want a No. 5 control operation
at the other end of the circuit we turn on
the 1W and the 4W switches. Going to a No.
6 control operation we turn off the IW
switch and turn on the 2W switch. I have
diagrammed this in Fig. 4 and Fig. 5.

Another way we can apply the correct
voltages to the control wires is a several-pole
several-position rotary switch. There is a
pole for each conirol wire and a position for
each control setting as in Fig. 6. Rotating
the switch feeds the power supply voltage to
the appropriate wires in sequence for each
control position to convert our front-panel
numbers or labels into a binary coded
voltage applied to the control cable.

This arrangement is excellent for small
systems but it becomes impractical for
anything more elaborate than our three-
leads-and-return system. We need a
three-pole eight-position switch here, and
such a switch is probably easy to find.

BINARY

SWITCHES
CLOSED CAPACITANCE
Q00 (¢}
o0l c
alo 2c
Qll 3C
(1o]0) 4C

c 2c 4C 101 5C
1o 6C
i 7C

P

Fig. 4. Switching capacitors accarding to
the pattern of the binary number system
enables us to get eight values of capacitance
from three capacitors.

CIRCUIT

Adding one more control line brings us to
finding a four-pole sixteen-position switch,
and a five-pole thirty-two position switch
would be expensive and very hard to locate.
But there is still another way we can do our
switching, with a single-pole switch for any
number of conductors.

The three-wire and return system is
diagrammed in Fig. 7. Why have I added the
semiconductor diodes? Because without
them the circuit would be unable to dis-

73 MAGAZINE



amateur radio.

51
o,

® COMPLETE WITH MICROPHONE,
MOUNTING BRACKET, CRYSTALS

® CHANNEL1 — 146.34-146.94

® CHANNEL 2 — 146.94-146.94

AMATEUR NET PRICE

249

fob Miami
(INCLUDES 2 PAIR CRYSTALS)

Over-size front mounted speaker
Press-to-talk microphone with coil cord
8% in. wide x 22 in. high x 11 in. deep

G-10 glass epoxy boards.

 SIMPSON

It's new, all new! Is a State-of-the-Art, all
solid state 2-meter ham rig which we designed,
we built, we tested and we priced the Simpson
way. Low.

PUT THIS BABY IN YOUR CAR! THE EASY WAY!
Time was when you had to modify to go mobile.
Not with the model Al It's as mobile as its name.
Enjoy 2-meter mobile along with the thousands of
others who are enjoying this fast-growing part of

KPsgN

L

{

Here’s what the amateur operator has
been looking for.

PRICES & SPECS

TUNING FREQUENCY RANGE: 144-148 Mhz.

FREQUENCY STABILITY: 0.001%
(from —30° to +60°C)

NUMBER OF CHANNELS: 4 Independent
selector switch

USABLE SENSITIVITY: 0.5 uv or less for 12 db SINAD

SPURIOUS RESPOMNSES ATTENUATION:
Greater than —60 db.

AUDIO OUTPUT: 2.0 watts with less than 10%
distortion.

POWER OUTPUT: 6 watts into 50 ohm

2295 N.W. 14th St. « Miami, Fla. 33125 «

ELECTRONICS, INC.
Ph: 633-3261




criminate between certain control settings.
Let’s imagine diode D1 is shorted, and we
are turning the switch through its positions.

At position 0 no supply voltages are
applied anywhere. Going to position 1 relay
I1W is energized as it should be, but the
voltage also passes back through shorted
diode DI1. From there it goes forward
through D2 to energize relay 2W. We pull
out D1 and replace it with a good diode, and
in the 1 position only relay 1W can be
energized. Looking again at Fig. 7 we see
that if D7 were shorted a | input setting
would energize all three relays for a no. 7
control operation.

Adding more available switching positions
is merely a matter of sketching out this
illustration on a roomy piece of paper and
adding lines and diodes. The next line
without a dicde would be the 8W line, and
all the others would get diodes. Reverse
diode polarity for a negative supply voltage.

You can use surplus junction diodes in
this application, and a simple forward-
current/reverse-voltage test will be adequate.
These cheap diodes at a penny or a nickel
apiece will do well here if you are careful to
check them first, since this service is ex-
tremely easy on the diodes. A special case
I’ll touch on later is when you are working
with antenna systems that may be struck by
lightning. Other diode failure mechanisms
are case leakage and poisoning from con-
taminants already inside the case. If you use
surplus diodes do not let your suspicions
lapse after a few weeks.

When you are designing your remote
switching system, remember your power
supply may have to energize several relays
for indefinitely long times. Test it at 35%
over anticipated maximum load current for a
day or two, and if it passes, it will be reliable
in normal operation.

In choosing supply voltage allow for
voltage losses along the remote control line.

RELAY OPERATING
SUPPLY VOLTAGE

4

¢ 0 0O——=4W LINE

0 O——=2W LINE

L o6 iw LINE

Fig. 6. The simplest way to feed a binary
coded control signal into our control cable is
to use separate switches and do the adding
in our heads.
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The relay sees supply voltage less all IR
drops along the line, and these depend upon
current. Each lead of the 4-wire control line
will run about 0.3 ohms per hundred feet for
copper, 3 ohms per hundred feet for steel
wire, in the No. 20 size. And voltage drop
along the ground return lead must be
estimated on the assumption this lead is
carrying all return currents the circuit can
develop.

USE 3-POLE
B-POSITION SWITCH

’A—-@E‘ 4 W LINE
|
|
1
° 2 W LINE
sl
———= LAMP
G|
5
LW LINE
LAMP

Fig. 6. We will probabiy need a three wafer
rotary switch for this circuit, which will
code the ‘correct voltages into the controi
cable for each setting. Pilot lamps offer bi-
nary readout of the signal applied to the
system.

Control cable installation

A few quick passes with a tape measure
will give you a good indication of how much
control cable is needed for your remote
control installation. If the cable could be
stretched I'd recommend an eyeball estimate,
but in my experience when you come out
short you have to splice. Measure, add five
or ten percent to the resuits, and obtain that
much cable.

Put paper or cloth tape around the cable
wherever you staple it down so that sharp
metal edges cannot penetrate the insulation
and short wires. There is a lot of TV
hardware available for getting the cable
through walls and windows, and ‘outlets and
other fittings are available from electronics
suppliers.

LLEL

0 0 0

RELAY OPERATING
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SNIFF-IT

Dycomm offers the most useful trouble shooting
tool since the SIMPSON 260; The Dycomm RF
“SNIFEF-IT.” “If you can smell RF you got it
licked.”” This item enables anyone to follow the RF
PATH in a multiplier chain or other RF source.
Just plug it into your present multimeter and trace
RF from BC to UHF, The SNIFF-IT will display
relative RF (from 1 mW to 250 W) output on your
VOM, in volts,

Use it to trace RF in: Multipliers — I.F. Strips —
Tune to peak transmitters — Relative RF output
power — Antenna loading/field strength,

Have you ever wanted to peak up your 1.8 through
450 MHz transmitter without a wattmeter: The
Dycomm “SNIEF-IT” enables you to “DO-IT.”
Just place the “SNIFF-IT* near the RF source and
where it stops is where the trouble is. When tuning
for maximum power into a load just tune for max
| reading on your VOM., The “SNIFF-IT'" does not
appreciably load the circuit even if placed in a
tuned circuit:

Price only $5.00 cash, check or money order.

SCALER

The DYCCMM Model PSU-13 is a high-sensitivity
digital VHF frequency divider/prescaler with a
divide-by-ten scaling factor. The PSU-13 operates
over a minimum frequency range of 10—240 MHz.
Inherently sensitive, the PSU-13 will properly
operate throughout its frequency range with input
fevels under 500 millivolts, and is guaranteed to
operate at 180 MHz with an input level of 200
millivolts. Naturally, less input is required at lower
frequencies and greater inputs are required at
higher frequencies.

Complete with self-contained 110 VAC 60 HZ
power supply, the PSU-13 weighs less than 1-1/2
Ibs.

Advanced circuitry and design are featured in the
PSU-13. The heart of this circuitry is a custom
Medium Scale Integration (MSI) Integrated Circuit
chip. Other notable features include a high output
level of 2 volts peak-to-peak (minimum) across an
open circuit, with typical output levels of 3.5 volts.
This feature is enhanced by a capability to drive up
to 2 feet of coaxial cable, again unterminated, even
while measuring or dividing frequencies in excess

SCALER + SNIFF-IT = WOW! With this pair you can check out every stage of a

crystal multiplying chain, local oscillator,
the SCALER.

Same day order in — shipment out.

back.

| O Please send me yvour SCALER for which
I enclose $89.95.

| O I'll take the “SNIFF-IT” for which I en-

| close $5.00

Call

| Name

| Street

State Zip

! City:

e e R e e

PSU-13
only $89.95

o

DYCOMM sz= SCALER
g RS L

+10: QUIFT

T INPET

of 150 MHz. The PSU-13 has proven extremely
satisfactory when used as a pre-scaler for Mon-
santo, Heath, Hewlett-Packard and other counters.
Those not owning counters may use the PSU-13
with a calibrated communication receiver in order
to obtain relatively accurate freguency measure-
ments. The PSU-13 will also serve to sync VHF
signals with oscilloscopes having frequency res-
ponses in the 10—30 MHz range.

The PSU-13 can be used with most 450 band
transceivers by measuring the input frequency to
the last tripler with a 150 MHz pick-up loop.

or ete. The SNIFF-IT is the jdeal prohe for

Guaranteed to work or your money

ﬂm”MM P.0. BOX 10716 RIVIERA BEACH FLA. 33404




RELAY OPERATING
SUPPLY VOLTAGE
(POSITIVE

—®
3
X

—
¥

W 2w 4w
LINE LINE LINE

Fig. 7. A maore complex circuit enables us
to use a simpler switch. This is the way to
do it for large systems.

Use mating connectors at control points.
It is very inconvenient to have the relay box
wired in place when you want to get it over
to the bench for alterations or servicing.
There should be several inches of slack
between the cable and the box for con-
venience and to eliminate strain on the
connector.

The control cable has no business next to
power circuits. Keep it and its connectors
well away from power outlets and avoid
arrangements such that some inter-
connection could develop. There is a special
problem which may appear in very long
outdoor cable runs, such as to a remotely
controlled antenna.

Good antenna design resembles good
lightning rod design. Use correct precautions
in bringing control and antenna leads into
your house, and there is another protective
step you can take to save diodes. See Fig. 8.

When lightning strikes nearby there may

NEARBY
STRIKE

CONTROL CABLE

COMMON
GROUND

HAM
SHACK

Fig. 8. Strong magnetic flux from a nearby
earth strike can damage diodes by inducing
large voltages if cables form a sizable apen
loop.

QN—DUCED

CGAX RF FEED

STRONG MAGNETIC
FLUX
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be a fierce sweeping magnetic field
developed. Good design minimizes the
amount of energy this couples into your
remote control system. See Fig. 9. The wires
to the tower are twisted around each other
to minimize open space between the con-
ductors, and so that induced currents in
different parts of the system flow in op-
posite directions and average to near zero.

SMALL INDUCED
CURRENTS IN OPPOSITION

(___/‘\._@_/

Fig. 9. Induced power is made small and
averages to near zero if we twist the cables
around each other a few times. Not rec-
ommend for twin-lead carrying rf.

A coaxial rf feed to the antenna is ideal
for this kind of system because the rf is
entirely inside the cable. Additional control
wiring outside the coax does not upset its
function. If you built a similar arrangement
using twinlead, its radio performance would
be completely-ruined by coupling of rf into
the control system wiring.

Relay switching

Choosing relays is much easier than
finding transistors for some specific applica-
tions. Relays are uncritical, and you can
parallel relays for more working contacts or
series them to make up an equivalent
higher-voltage winding. You can use series
resistances too, if the supply voltage is high.
When you are working with old or surplus
relays clean the contacts carefully, and finish
up with some paper to wipe out any abrasive
that may remain in the assembly. Audio
relays can' be very small but rf relays will
normally be large and require appreciable
power. If both sides of the contact assembly
are hot they must be insulated from the
relay frame and from whatever metal the
relay is mounted on or in. For audio
applications remember the lines to the relay
winding will carry noise very near the signal
switching contacts and there may be enough
crossover through small capacitances to
high-impedance low-level signal lines to
cause noise problems. It will probably be
trouble with 60 Hz hum interference. This
tells us low-impedance lines are preferable
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since they will usually pick up less noise in
long runs.

Let’s suppose we have a three-leads-and-
return system to several well-separated
control points. We want to complete a
circuit at a particular one of them only when
we have applied a one or a five control to
the line. To do this we must have three
relays at the control point. See Fig. 10.

The key is in the relay contact con-
nections and in the general similarity
between a one and a five control signal from
the circuit’s viewpoint. First let’s suppose we
have fed a one into the control circuit.

Relay 1W is closed because that line is
energized. This completes this circuit . . . but
wait! Why are relays 2W and 4W needed to
get a No. 1 connection? Because the 1W
relay is energized for 3, 5, and 7 inputs as
well as a 1 input. So relays 2W and 4W must
allow the 1 circuit to be completed only if
the 2 W and 4W lines are not energized. This
is a decoding problem.

Now let’s look at the 5-circuit. This must
be complete only if we feed a five to the
input. At this setting the 4W and1W lines are

e
|

AR

IW LINE

I~
T
S
e

RETURN
LINE
RELAY RELAY RELAY
(L] 2w 4w
ON POS o
LINE O—== NO. 50UT
NC. | QUT
RESTING

OPEN CIRCUIT FOR
0,2,3,687
CONTROL SETTINGS

Fig. 10. Here is one station of an elaborate
remote switching system. It completes a cir-
cuit when the control setting is either 1 or
5. Use this for reference in working out ar-
rangements to function at other control set
tings.
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450 Great Circle
Beam Headings

Bearings expertly calculated for your own QTH by IBM
cgmputer and delivered on a professional computer
sheet.

Send your latitude and longitude (to the nearest
minute) and we will supply you with the bearings of
every counfry on the DX list, plus the capitals of the
50 states to the nearest tenth of a degree. Satisfac-
tion guaranteed!

Send check or money order for $4.00 to: Notre
Dame ARC, PO Box 176, Notre Dame, Indiana 46616.

PRCFIX COUNTRY BEARING
CEQa 12.3

o
W e
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conanonnn
X e
ZELEEE

or less timing and cantrol. Easily reprogrammable
diode ROM uses only 27 dicdes (depending on call} to
send DE “any call”. Low impedance audic with
volume and tone control. All circuitry including PS on
small G10 glass PC board. Write for full details. HAL
DEVICES, BOX 365, URBANA, ILLINQIS 61801

Circuit board wired & tested.
TTL logic. Power line frequency counter for 3 minute

GATED CALIBRATED MARKER GENERATOR

The K-OSC.-G1 is a gated generator on and off 3
times per second making it easily recognized on
todays crowded bands. Frequency — 1 MHZ, 100
KHZ, 50 KHZ, 256 KHZ, Accuracy — High Pre-
cision 1 MHZ xtal. .001%. Gate time — 3 Pulse
per second. Harmonics — up to 200 MHZ. Out-
put — Square wave, 3.5 PP. Electrical Descrip-
tion — All solid state, printed circuit on 1/16”
glass board, 1Cs 2 gates, 3 dividers,' and 1
transistor. A ceramic trimmer allows zero-beating
WWV. Physical description — The K-0SC.-G1
Generators are small, structurally rigid vet light-
weight instruments which are designed. for por-
tability. The instrument is enclosed in a 3 color
vinyl covered metal & plastic cabinet. Dimensions
are 2 3/8"" x 5 1/8" x 6.

K-08C-G1 Wired and Calibrated $45.50
K-0SC-G1K Kit all parts and case (less hatteries) $35.50
We will build any marker generator you require
for any frequency frem .001 HZ to 400 MHZ.
State your needs and we will quote you a price.
Write for catalogue. Oscillator, divider chain,
pulsers, amplifiers, control modules for counters.

& K-ENTERPRISES |

1401 NORTH TUCKER SHAWNEE, OK 74801
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energized and the 2W line is not. We wire the
normally-open contacts from relays 1W and
4W together in series and add a normally-
closed contact from relay 2W. In this
example the two circuit conditions could
share all three relays and some common
contacts. You can work out other arrange-
ments according to your individual
requirements.

Since the individual relays do not interact
with each other, several relays can be
operated electrically in parallel but
physically far apart.

A switching problem similar to this one
and simpler in some ways is connecting
several antennas to one transmission line or
several branches to a long audio line. Here
you simply arrange the 1W, 2W and 4W relay
contacts to form barriers across all possible
circuits except one. See Fig. 11, and it may
seem a bit surprising to discover the
least-weight 1W relay carries the most

contacts.
m\‘% 5

RELAY
rD——Os\LO_.
‘\r 2

2w 7

RELAY { ;

RELAY

Fig. 11.
any of eight other lines.
carries the most contacts.

Three relays can switch a line to
Note the 1W relay

Finally, we have the antenna tuning
problem again. There are two general ways
to tune reactive antennas such as a very large
loop or an off-resonance tower. These are
additional inductance or additional capaci-
tance. Let’s suppose we have an antenna
which needs some additional parallel capaci-
tance. See Fig. 12.

There are four capacitors. One is always
in the circuit, and it gets us into the right
ballpatk by tuning the antenna to the
highest required frequency. Then by
experiment we discover what capacitance
tunes the antenna to the lowest required
frequency. Let’s say this works out to 410
pF max to 380 pF min. over a range of 3.5
to 4.0 MHz.

Our fixed capacitor will have to be 380
pF and we will make up the other 30 pF in

seven steps, 4 plus 2 plus 1. One seventh of
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TRANSMITTER ANTENNA

380P
s S Lo L/ e

ERERE

L\NE LINE LINE

Fig. 12. Remotely located at the base of an
antenna tower, this system will switch in
parallel capacitances for tuning the antenna
to any of eight frequencies over a narrow
band.

30 pF isabout 4 pF,a very small capacitance.
Wiring capacitance could be important but
we can absorb this in design and adjust-
ments. It will make up part of the 380 pF.

Now, we see the three capacitors we want
to switch in are 4, 8, and 16 pF, and a fudge
factor we will throw in by trimming after
construction. Since we can easily make up
these capacitances from metal plates and
surplus hardware the antenna tuning system
will not be expensive.

TRANSMITTER | ANTENNA
oo Lo
I'w 2w aw
RELAY RELAY RELAY

Fig. 13. Here is an arrangement, similar to
that of Fig. 12, for inductive tuning. Both
sides of the relay contacts carry heavy rf
currents and must be well insulated; |

We assemble this circuit using whatever
we can find in our junkboxes or stores. After
completion we make final adjustments with
an SWR bridge, at the frequencies tuned by
the 4, 8 and 16 pF capacitors in-
dependently. And then we go back and try
the intermediate frequencies to optimize the
zeroed-in points.

A similar circuit with relay contacts in
series with the antenna current rather than
in parallel with it, works for introducing
graded inductances into the circuit. We short
those we do not want operative. Toroidal
inductors are good here, since if they are at
least one coil thickness apart there is in-
appreciable interaction between them. If
you use solenoidal coils they should be
separated by a diameter or more. Calculation
of sizes and adjustment of the system go in
the same way as the parallel capacitance

Casc. ... Yim Ashe
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HOW T0 BE AN AMATEUR

John Campbell W2ZGU

While John was never very active as an amateur (he let his call lapse now
and then), he was enthusiastic and a builder of many and varied gadgets. He
was best known for his remarkable editorials in Analog, previously known as
Astounding Science Fiction Magazine. John had a different slant on
everything and it was a rare privilege for me to get together with him now
and then for a lunch. Those of you who have read his editorials know what
I’'m talking about — those who have missed them have missed one of the
more enjoyable experiences life has offered.

In the first issue of 73 we had an interesting article by John. Perhaps it is

time to reprint it.

The good amateur — that is, the amateur
who is useful in causing progress in the
field he’s in — has certain basic character-
istics that are the same, no matter what that
field may be. He may be an amateur in
radio, electronics, chemistry, painting, or
anything else; to be useful he must have a
certain basic code — the Code of the Ama-
teur.

A Good Amateuris . . .
1. Ignorant.
2. Egocentric.
3. Impractical.
4. Disrespectful of authority.
5. Materialistic, or pragmatic — not
idealistic-theoretical.
6. Inconsistent.
7. Illogical.
8. Discontented.
9. Aggressive.
10. Unfair,
Every one of those characteristics, you no
doubt noticed, is generally considered anti-
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social; he’s egocentric, and enjoys his own
company, his own work, more than the best
chitchat of the cocktail-party group that is,
of course, the highest ideal of the extrovert-
social type. The .Amateur is antisocial, in
that he likes — actually enjoys/ — thinking!
He actually prefers using his brains to
flapping his jaw; he normally thinks before
opening his mouth. This is, of course,
antisocial, because it imposes the necessity
of thinking on those around him — which
naturally makes them very uncomfortable.
They’re not used to it.

The Amateur is Ignorant; this is necessary,
because he wants to learn — and you can’t
learn something you already know. The
thing that makes an amateur’s ignorance so
useful, however, is that you can’t learn if
you already think you know, either. The old
line about It ain’t all them things vou don’t
know that causes trouble; it’s them things
you do know that ain’t so.”” The Amateur is
ignorant, and escapes that trouble. Through-
out history, amateurs have been lousing
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things up for professionals by doing what
everyone who knew anything about the
business knew was impossible . . . until the
amateur, who didn’t know any better, did it.

Like “Mad Anthony Wayne,” during the
Revolution — the amateur soldier. He at-
tacked a perfectly impregnable British posi-
tion. Anyone with military knowledge knew
it was impregnable, because there were
sheer, 300-foot cliffs protecting it on three
sides, making attack from those directions
impossible. “Mad Anthony,” not knowing
any better, lead his men up the Palisades at
night, and cleaned out the British.

The Amateur has to be Egocentric. That
is, nobody’s going to pay him for all the
hard work he does, so he’d better enjoy
what he’s doing because it pleases him. All
his work will, 99.99% of the time, yield
nothing but discarded materials, and passed
time. In the course of ten years, an Amateur
may spend $10,000 on his hobby, wind up
with $2 worth of junk, and nothing else
...except the self-satisfying fun he had
doing it.

That, by the way, is one of the ways in
which the Amateur is impractical and unfair.
Amateurs happily tackle a research project
that has one chance in 10,000 of succeeding,
spend ten years and $10,000 on it. Obvi-
ously, this is economically unsound; no
professional research organization would
consider so risky a venture; it would be
economic suicide. For one thing, the Ama-
teur in question may be a $100,000-a-year
executive in a major corporation; he’s worth
that to his company, because of the ex-
tremely high level of judgment he has. That
high ability to judge, to select between
alternatives, is being applied in his hobby —
the $10,000 worth of material he invests in
his hobby is nothing compared to the
$1,000,000 worth of highly trained judg-
ment he’s also investing!

But the Amateur can, of course, charge
off all those expenses, all the investment of
time, effort, energy and money, to “Enter-
tainment.” It’s a heads-I-win-tails-you-lose
setup; if his research does not yield the
desired result — it still yields ten years of
fine entertainment.

This is very unfair competition from the
viewpoint of the professional, who has to
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charge all the time, effort, and money
invested to ‘“‘expenses’ —he can’t call it
“entertainment.” The Amateur’s research
project, in other words, can never wind up
bankrupt — in the red — a net loss. The fun
of doing it, not the result, is the main
product; any workable result is, then, pure
gravy — a bonus over and above the call of
entertainment.

Time and time again in the history of
Science, the great breakthroughs have been
made by amateurs: the great breakthroughs
always will, for all time to come, be made by
amateurs. The reason’s simple: a true Ama-
teur can tackle a problem with no reasonable
hope of success, and not suffer any loss. No
professional can do so.

The essence of a breakthrough discovery,
however, is that it could not have been
predicted on the basis of previously known
facts. Pasteur, a chemist, not a biologist or
doctor, achieved the great breakthrough in
medical-biological science — the discovery of
germ disease. It could not have been pre-
dicted beforehand. No one could have, a
year previously, reasoned that investigation
of microscopic life-forms would be the way
to solve the problem of disease.

Put it this way: Today, in the race for
space, we need something a darned sight
better than rockets. Rockets can never be
developed to an economically practical
method of commercial use of space; chemi-
cal-fueled rockets must consume tons of
starting fuel for every pound of payload out
into space. Nuclear, or photon rockets can
never be used to take off from earth — the
exhaust from such a rocket motor necessar-
ily has an appalling energy intensity. It
would slag down half a county behind it as it
thrust itself up into space.

We must develop either an anti-gravity
device, or a true space-drive — some kind of
a device that can sink its claws into the
structure of empty space, and climb like a
squirrel going up a tree.

No professional will ever achieve such a
breakthrough invention; if Dr. Quiddius Q.
Quidnunk of the Research & Development
division of the Brontosauric Manufacturing
Company does turn up as the discoverer —
you can bet he did it as a hobby-amateur
project, not in his official capacity as an
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R&D man for Brontosauric,

The reason’s easy to see. Given: We want
an anti-gravity device. It’s worth
$500,000,000 to the comapny that gets it.
With a prize that size dangling, surely it pays
to do research on it!

It would indeed...if someone could
suggest someplace to start!

In 1935, Dr. Robert A. Millikan, one of
the world’s top atomic physicists, said it
would be “250 years, at least” before we
could release atomic energy. He was wrong
by 243 years. What he meant was that as of
1925, no one had the slightest idea where to
start looking for the answer! In 1940, they
did know where to start; uranium-235 was
the starting point. It took only two years to
get an engineering device, once that was
known.

The Amateur, because it’s “‘entertain-
ment,”” can start looking for the place-to-
start; he doesn’t have to wait for it to be
discovered before launching his research.

The great Bell Laboratories had, of
course, been looking for some way of
amplifying electrical signals for years before
that kid, Lee De Forest, came up with the
triode vacuum tube. The transcontinental
telephone line was impossible until an ampli-
fier was invented. Bell needed one, knew
they needed one, and couldn’t imagine
where to start looking for one, of course.

There’s a lot of government-sponsored
research being done today; Commissions,
Authorities, Departments and Divisions of
the government set up boards, committees,
and agencies to assign research projects.

Let’s imagine that government-sponsored
research had been common throughout the
history of the United States, and consider
the probability that a government agency
would have made the actually-correct assign-
ment. The boards must, of course, act
logically, with careful consideration of the
opinions of the authorities in the field.
Project assignments must be allotted fairly,
logically, on the basis of the best available
theoretical knowledge.

Would they, then, have assigned:

1. Development of a rapid, long-dis-
tance communication technique to a
second-rank portrait painter by the
name of Sam Morse?
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24 PAGES, crammed with Gov’t Surplus Electronic Gear
the Biggest Bargain Buys in America! It will pay you to

QSEND 25¢ |for your copy — Refunded with your

first order,

BC-645 TRANSCEIVER 15 tfubes,
435 to 500 Mc, Easily adapted for 2
way volce or code on Ham, Mobile,
Television Experimental, and Citizens
Bands. With tubes, less power supply
in factory carton, BRAND NEW . . .$16.95

SPECIAL PACKAGE OFFER: BC-645 Transceiver.
Dynamotor and all aceessories, including mounting. UHF
Antenna Assemblies, control box, complete set of
connectors and plugs. Brand New . .........u. $26.95

R48/TRC-8 UHF FM RECEIVER 230 to 250 Me. Variable tuning
band, 115,230 V60 cy.Complete with speaker, phone Jack, squeleh cimm
2-1/2" meter for cireiut testing: includes 15 tubes, NE

AN/APR -4Y FM & AM RECEIVER“FB"
for Satellite Tracking!

High precision lab instrument, for moni-
toring and measuring frequency and
relative signal strength, 38 to 4000 Mc, in
5 tuning ranges. For 110 v 60 cycle AC.
Built-in power supply. Original circuit
diagram included. Checked out, Perfect.
LIKE NEW $8

All tuning units available forabove. P 1R,

TV-10 UHF TRANSVERTER 28V DC Made by Aircraft Hadio Corp.
Couples UHF Antenna to VHF transmitler and VHF receiver. Uses 6 tubes,
8 crystals ranging from 233.8 Mc to 257.8 Mc. LIKE NEW, with tubes Aﬂﬂ
Y R R e i e et T (o AU W b S b o e PR 39

cushions. 4-ft. cord and plug. Reg. $12.50. OUR j
SPECIAL PRICE $2.95

Less Ear Cushions
High impedance adaplor forabove ......... B69¢

HEADSET Low impedance. With large chamois ear i

R-20 RECEIVER
Made by Aircraflt Radio Corp. Works on 2BV, includes 4 Lubes: 2[12A\'~'S
12AX7, 12AT7. LIKE NEW

HANDMIKE
Rugged, heavy-duty carbon handmike .
with press-to-talk switch. Equipped with
4-ft cord & phone plug. SPECIAL
NEW, boxed ....Each $1.88 2 for $3.25

ARC-5/T-23 TRANSM[TTER 1(]01')5 Me inciudil
2-1625, crystal NE!
Used, léss Lubes

ARC-5(R-28 RECEIVER 2-Meter Supernet, 100-156 Me in 4 crystal
channels, complete with 10 tubes, Exc. Used $21.50

.[:\RC-G[MD'.' MODULATOR for ARC-5 transmilters, with tubess Fxcn

2" DC VOLTMETER

Mounts in 2-1/8” hole. Flange diameter
2-5/8”. Two scales 0—15 and 0—600.
Calibrated for use on steel panel. Standard
brand. SPECIAL
NEW, boxed ....Each $1.75 2 for $3.00

RAY-3 NAVY RECEIVER Crystal controlled superhet with dyn. power
supply. Audio system designed for moqulation frequencies 20 Khy (o120
Khz; not for voice, Tubes: BACT, 6A8, 657, 12SR 7. Weston output meter
on front panel.

Model PREN — 14V DC, like new, with tubes, dyn. ............. $8.95
Model PRTNA — 28V DO, like new, wilh tubes, dym. ... .. ... .. $8.95

BC-1206-C RECEIVER Aircraft Beacon
Receiver 200 to 400 Kc. Operates from
24V DC 1.5A. Continuous tuning, vol
control, on-off switch and phone jack.
Very sensitive. Compact.

Complete with tubes, NEW ..... $12.50

APN-1 FM TRANSCEIVER 400—450 Mec.
Freq. modulated by moving coil trans-
ducer. Easily converted for radio control
or 70 ems. Complete with 14 tubes, dyn.

BN BN e s e e $9.95
ARC-R11A Modern Q-5 Receiver 190-550 Khz .. ... $10.95
ARC-R22 540-1600 Khz Receiver with tuning graph $15,95

R-4 ARR-2 Receiver 234-258 MHz, 11 tubes, NEW . .. $8.95

TG-34A CODE KEYER, self-contained,
automaltic, reproduces code practice signals
from paper tape. 5 to 12 WPM. Built-in
speaker. Brand new with tech manual, takeup
reeland AClinecord _. .. _ ... ... . $24.50
Code practice Lapes for above P.U.R.

TERMS: 25% Deposit with order, balance C.0.D.
-or- Remittapee in full. Minimum order $5.00 F.O B. NYC.
Subjecl to pricr sale and price change.

G&G RADIO ELECTRONICS COMPANY

47 Warren St. {2nd FI} NYC, NY 10007 Ph 212-267-4605
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2. Development of a technique for
voice communication to an obscure
teacher of the deaf in the Boston area,
Alex Bell?

3. Development of a heavier-than-air
flying machine to a two-man bicycle
shop in Ohio?

Other projects would not have been as-
signed at all, by a committee which, not
being amateur, was logical, had respect for
authorities in the field, and acted on theo-
retical grounds. They would never, for in-
stance, have assigned the project of devel-
oping an electric lighting system to ahybody;
it was proven mathematically by top phy-
sicists of the time, that such things could
never be practical. The reason is one any
radio ham can understand — it was “known”’
that the maximum energy-transfer in an
electrical circuit was achieved when the
resistance of the generator equaled the resis-
tance of the load. Therefore, in an electric
lighting system, one-half of the energy
would be dissipated in the generator, and
only half would be available for lighting.
This made the maximum possible efficiency
50% — but worse, it meant that, for any
sizable electric system, a tremendous
amount of heat would be generated in the
dynamo. Large machines would be impossi-
ble, because they would simply .melt them-
selves into scrap.

It’s most certainly true that if modern
generators weren’t 99% efficient, they would
melt themselves into scrap. It’s hard enough
to get rid of 1% of ten megawatts, or 100
megawatts of heat; if the learned authorities
had been properly respected by Edison, he’d
have recognized the futility of inventing
incandescent lights.

The Amateur can, of course, expect all
kinds of trouble when he does achieve
something. The Learned Authorities assure
him he’s a crackpot; not infrequently the
said Learned Authorities have the police
arrest him to protect the public from his
phony racket. Alexander Graham Bell was
arrested for trying to sell stock in his
telephone company, I understand. Louis
Pasteur threw his future into jeopardy when
he first used his anti-rabies treatment on
some Russians who had been bitten by rabid
wolves. No M.D. would give them the
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treatment; Pasteur was not an M.D. and
risked trial for murder if one of his patients
died. (Things are different now; under mod-
ern laws, Pasteur would have been jailed for
curing the dving patients. Now it’s illegal to
try to cur someone, successfully or not,
unless you’re a licensed M.D.)

It’s interesting to realize that three of the
most famous criminals in history were,
technically, amateurs. Jesus, Galileo, and
George Washington were all, technically,
criminals and amateurs. (Jesus defied the
theocratic laws of the Jewish government;
Galileo taught, without being properly ac-
credited by the orthodoxy of his time, and
Washington was, of course, defying the
British Crown, as an amateur statesman-
general. Meanwhile, Ben Franklin, amateur
diplomat, was doing a bang-up job in France,
to England’s most acute annoyance.)

A considerable amount of aggressive de-
termination is, therefore, a sine-qua-non
requirement for the Good Amateur. He can
expect a battle when he does achieve his
goal.

Obviously, he’s achieved it illogically. If it
could be achieved logically, from the ac-
cepted facts, professionals would have beat-
en him to it. The criminal-amateur must
have achieved the goal by some illogical,
unfair step. (““Unfair,” when looked at close-
ly, means “You did it by a method I didn’t
consider proper!” Obviously, if the profes-
sional had considered the method proper,
and had tried it, he’d have beaten the
amateur to the punch.)

Go back and check over the ten points
that make for the Good Amateur, and you’ll
see why they are necessary. If he weren’t
discontented, of course, he wouldn’t be
trying to do something that “can’t be done,”
or trying to do better a thing that can be
done.

But the Good Amateur must be practical
in one respect; he must not seek to compete
with the professional on any fair, Even-
Steven basis. He must always seek some
underhanded, unfair trick. The amateur
must not waste his time-effort-money on
trying to do what the professional lab can do
a thousand times better, faster, and easier.
Don’t build your own voltmeter . . . unless
you want to learn, by actual building, what a
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voltmeter really is. Then, of course, you’re
really building your own knowledge-under-
standing, not a voltmeter. You simply can’t
wind as perfect a moving coil, or make as
precise and perfectly aligned bearings, as a
huge production machine-complex can; it’s
inefficient to try. Don’t try to make your
own transistors. Don’t try to solve any
problem that the professional research labs
are working on in the way the pro labs are
frying.

The pro labs are now, just as an example,
trying to find a better method of long-dis-
tance communication. They’ve sent up that
Echo sateloon reflector; they’ve investigated
troposphere scatter, they’ve explored single
sideband, pulse code modulation, pulse time
modulation, a thousand variations. Don’t
compete; you’d be ‘fighting fair,” and
would be sure to lose.

Be unfair; try finding out how telepathy
works. Solve that one, and you’ll junk all the
multi-megabuck projects the pros have in-
vested in. No pro researcher can tackle the
problem, because, of course, it’s one of
those things that you can’t tell where to
start working.

Legend has it that Alexander cracked the
Gordian Knot problem by slashing through
the knot with his sword. Now there’s an
interesting thing about this; any amateur
knows that it’s a damn sight easier to
untangle a snarl of wire that has only two
ends than one that’s been cut in two and has
about 50 ends. The two-ended knot you can,
at least, start here, and know that, by simply
keeping at it, you’ll necessarily come out
there.

Any pro lab can beat you six ways from
zero on that sort of problem; they’ve got
electronic computers, large staffs, and mega-
bucks to grind away at the starting end, and
follow it through. :

The one that stops the pros, though, is the
Gordon Knot after Alexander slashed
through. It’s got 100 ends, none of which
can lead to “the” end.

The real fundamental research scientist is
a Good Amateur; that’s why government
research programs simply can’t do a decent
job of supporting true basic research. To be
truly basic research, the project must not
know where it’s going to wind up, it must
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not not how it’s going to get there, and must
not be logically deductible from known
factors.

The “‘tunnel diode’ was the result of a
Good Amateur type experiment; the result
obtained not only could not have been
predicted by previous knowledge — previous
knowledge specifically predicted that it
couldn’t happen! Since it is theoretically
impossible for electrons to travel at the
speed of light, it could be shdwn that,
theoretically, no electronic mechanism can
have signal-transit times as short as light-
speed would make possible.

Happily thumbing its miniscule nose at
theory, the tunnel diode is an electronic
device with signal-transit velocity equal to
light-speed.

It also violates all proper transistor solid-
state semi-conductor theoretical approaches.
To be any good, a solid-state semi-conductor
must have very, very VERY little impur-
ity — “doping’” — in it. The tunnel diode
results from doping the germanium or silicon
like crazy. Do the wrong thing — that’s what
works!

In the early days, the hams got shortwave
radio going by doing wrong things like
taking the carefully manufactured tubes
right out of their carefully cemented-on
bases, and soldering the leads directly into
their circuits.

The real motto of the amateur must be,
“Never give a pro-an even break! Be unfair!”

To be a Good Amateur, don’t compete
with the pros — do what no pro would ever
think of doing. And be egocentric — what-
ever project you pick, pick it because you
like it, not because somebody says it is your
duty. That way, you’re playing the heads-I-
win-tails-you-lose game; no matter whether
your project succeeds or not, you’ll have had
a hell of a lot of fun! Tackle the absolutely
impractical projects — the ones where you’ll
have no pro competition. And always dis-
regard Authorities; of course they’re sure it’s
impossible. If they weren’t they’d have gone
after it themselves. A thing can be econom-
ically impossible for professional research —
and be completely practical for the happy
little amateur. Lord knows climbing Mt.
Everest is economically impossible in any
profit-and-loss sense. What possible financial
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profit can be made up there?

And the amateur doesn’t have to explain
why his gadget works; to hell with theory!
Be pragmatic; simply use it. Show fhat it
works, and let the red-hot theoreticians
worry about why if they want to.

Also, be ready and willing to be com-
pletely inconsistent at any moment. If, one
day, while working on a new idea for a
two-meter half-kilowatt rig, that you’ve told
everybody is going to be a two-meter trans-
mitter, said unit should suddenly start rising
off the bench and floating up toward the
ceiling — be inconsistent! Say, “I’m building
an anti-gravity machine,” and if somebody
protests that you said it was a radio trans-
mitter — why, point out that it obviously is
an anti-gravity machine, so, obviously, that’s
what you were actually building. That’s
common sense, isn’t it? Why should you care
that it consumes a full gallon, and peeps out
with only 2 watts on 2? It floats, doesn’t it?

Always be willing to change your project
if something better slugs you along the way.
Like George Baekland; he was trying to
synthesize some complex organic chemical,
when the chemicals in his apparatus clab-
bered, turned into goo, and finally set into a
solid mess. Efforts to clean his apparatus of
the stuff proved totally futile; he couldn’t
dissolve the mess in anything he could find;
it just sat there sneering at all his high-power
solvents.

Of course, other chemists had had similar
sad accidents, and had had to throw away
not only their chemicals, but their apparatus
as well. Baekland was by no means the first
to wind up with a mess that nothing known
to chemistry would remove. “I,” he decided,
“am nof synthesizing 1, 2-alpha, betaomi-
cron after all. I’m synthesizing something as
useful as the fabled Universal Solvent — the
Universal Insoluble! Since I can’t get rid of
the damn stuff . . . there must be somebody
that wants a material that stubborn, so I’ll
sell it.”” With that inconsistency of approach,
things were easy. It was a snap to remove the
apparatus from the mass of Bakelite — the
glass would break, or dissolve in hydro-
fluoric acid.

Remember, too, that Bell was working to
invent the “‘musical telegraph™ — what we
now know as carrier-frequency telegraphy —
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when he got the wrong result. He was a
Good Amateur, and immediately decided he
was inventing a telephone instead of a
musical telegraph.

There are lots of patents to be gained by
seeing how bad a job you can do. The
body-capacitance burglar-alarm, for instance,
is the worst possible approach to a stable
VFO exaggerated and patented. Almost any-
thing that is extremely one thing or another
has some useful application. Vide Bakelite.
Transistors tend to be very temperature-
sensitive; they make wonderful high-sensi-
tivity thermometers because of that. The
R-C oscillators such as the multivibrator are
horribly unstable ... which makes them
wonderfully useful as frequency multipliers
and/or dividers. Being inherently unstable,
they’ll happily lock in with the frequency of
any nearby oscillator.

Each of the characteristics I’ve listed as
necessary to the Good Amateur is consid-
ered antisocial. Each of them is...in the
wrong place, or wrong degree. But be incon-
sistent about that, too; in the right place,
and right degree, each of them is tremen-
dously useful.

I do not, for instance, recommend disre-
spect of Authorities when they say “The
human organism does not normally operate
well after being connected to a 2000 volt
power supply.”

It is also necessary to respect authorities
in another sense; they should be respected
just as you should respect rattlesnakes,
mules’ heels, and dynamite. They frequently
have power, and should be treated accord-
ingly.

The crackpot is the bird who not only
fails to respect authority, but also fails to
respect good judgment.

The Good Amateur, of course, fulfills the
only usable definition of a Genius: “A
Genius is a crackpot who makes money at
127

Naturally . . . because “makes money at
it>* is simply another way of saying “has an
idea which is economically sound and work-
able.”

Remember that almost any crackpot can
get a patent; it takes a genius to get one and
sell it!

...W2ZGU
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A Simple Reverse Current

Battery Charger

he reverse current charging technique
described in an earlier issue of 73" is
very effective but it is awkward to change
the forward- and reverse-current resistor
values whenever the battery type or the
number of cells to be charged is changed. A
resistor switching arrangement was next
tried but lacked the flexibility of contin-
uously variable controls. Also variable resis-
tors of the required power ratings were
found to be too bulky and expensive.
I next tried using manually operated

F, J. Bauer, Jr. W6FPO
P.O. Box 870
Felton CA 95018

current-limiting transistors for both reverse
and forward current control as shown in
the schematic. The control potentiometers
were now low-wattage units, since they
only had to handle transistor base currents.
Current adjustment was also smooth and
noncritical for all forward- and reverse-
current values ordinarily needed to charge
all types of batteries. A current metering
circuit was added to permit accurate cur-
rent monitoring over the range of 2-—-500
mA. Note that a DPST switch is used for

CHASSIS GROUND
/(HEAT SINK)
"' RB

pi BATTERY
| o LOAD
Fl
g
1A
Switch Setting Current Ranges
Fws. Rev.
HI *1.0A 100 mA TO "X
LO 100 mA 10 mA

*Maximum fwd. current available
is about 0.7A with battery output
terminals shorted.

T0 "y" =

P
2
<

Fig. 1. Schematic.
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PREAMP

HIGH GAIN e LOW NOISE

GATALOG

WEATHERPROOFED AND D.C. POWERED
THROUGH ANTENNA CABLE

35 dB power gain, 2.5 — 3.0 dB
N.F. at 150 MHz, 2 stage, R.F.
protected, dual-gate MOSFETS.
Manual gain control and pro-
vision for AGC. 4-3/8" X 1-7/8""
X 1-3/8" aluminum case with
BNC receptacles and power switch. Available factory tuned
to the frequency of your choice from 5 MHz to 350 MHz
with approximately 3% bandwidth, Up to 10% B.W. available
on special order.

Model 201 price: 5—200 MHz
201-350 MHz

MINIATURE SIZE: 1%" X 5/8” X 1"
20 dB GAIN e LESS THAN 3 dB N.F.

Single stage, R.F. Protected
dual-gate MOSFET. 4 miniature
trimmers for tuning and imped-
ance matching. Aluminum case
with feed-thru solder terminals.
Provision for manual gain con-
trol or AGC. Tuned to the frequency of your choice from
135 MHz to 250 MHz with 2—4 MHz bandwidth, Supplied
with mounting kit for installing inside or outside your
receiver.

Model 101 price:

SUPER LOW NOISE: LESS THAN 2 dB N.F.

POWER GAIN: 24 dB @ 150 MHz.
MINIATURE SIZE: 1% X 5/8” X 1"

VANGUARD

Features a super low noise
J-FET rated by T.l. as typically
1.2 dB N.F. @ 150 MHz (transis-
tor data curves supplied with
unit) and guaranteed by our lab
to give under 2 dB acwmual N.F.
in our circuit. Transistor is mounted in a socket with gold
plated contacts. 4 precision trimmers make possible tuning
for optimum desired results over a wide range of conditions.
We supply it tuned for minimum ngise figure across 50 chms
input and output resistance. Fully shielded in aluminum case
with feed-thru solder terminals. Supplied with mounting kit
for installing inside or outside your receiver. Tuned to the
frequency of your choice from 135 MHz to 250 MHz with
approximately 2—4 MHz bandwidth.

Model 102/ price- o S et e

--$19.95

Models 101 and 102 only are
available enclosed in a die-cast
weatherproof case for mounting
at the antenna in series with the
lead-in cable and includes a fil-
ter for sending 12 VDC through
the cable. Can be used only for
receiving unless you put a TR switch at the antenna.
Available with your choice of VHF, BNC or type “'N'*
receptacles, Especially useful for eliminating antenna line loss
and thereby improving signal-to-noise ratio of weak signals
such as those from weather satellites at 137 MHz.

Price: Add $10.00 1o pte-arnps.

VANGUARD

arE MosFET
RF. PRE-AMP

3T0 5dB MAX. N.F.
20 dB MIN. POWER GAIN

UHF

The Model 202 uses 2 of T.l."s
super low noise J-FETS in our
special circuit board design
which gives a minimum of 20
dB power gain at 450 MHz.
Stability is such that you can
have mismatched loads without it oscillating and you can
retune (using the capped openings in the case) over a 15—20
MHz range simply by peaking for maximum signal. Available
tuned to the frequency of your choice between 300—475
MHz. 4-3/8" X 1-7/8" X 1-3/8" aluminum case with BNC
receptacles and powaer switch.

Model 202 price:

PREMIUM TESTED PRE-AMPS

All of our pre-amps are avaijlable with a certified test report
stating the actual gain and noise figure as obtained on
Hewlett-Packard test equipment and supplied with a nomo-
graph that will give you the sensitivity you can expect with a
given noise figure and receiver bandwidth.

G S et o o e Add $3.00 to pre-amp.

HOW TO ORDER:

All the pre-amps on this page are available only
from Vanguard Labs. Include remittance in full

NOTE:

All pre-amps on this page are for operation on 12 VDC and
draw- approximately 5 to 20 ma. Available for 6 volts on
special order. Stated dB gain figures are far power gain across
50 ohms input and output load resistance.

VANGURRD LABS

plus sales tax if you reside in N.Y. State. Send
money order or certified check for faster shipment.
We ship at our expense by regular parcel post. Add
80¢ for special delivery or $1.00 for air mail for up
to 2 items.

196—23 JAMAICA AVE.
HOLLIS, N.Y. 11423
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Fig. 2. Panel Layout.

on-off. This is so the batteries will not
accidentally discharge through the reverse-
current transistor and transformer secon-
dary winding if the charger should be
turned off without first disconnecting the
batteries.

Construction of the unit presents no
problem since layout and lead lengths are
not critical. Panel layout of the original
model is shown in Fig. 2. The forward-
current transistor (Q2) is bolted directly to
the chassis which acts as a heatsink. For
this reason both charger output terminals
are above chassis potential and must be
insulated from the panel and chassis. The
reverse-current transistor (Q1) is merely
insulated from the chassis by insulated
shoulder washers and requires no heatsink.
It never has to dissipate more than 1W
under any operating conditions, which is
far below the dissipation ratings of the
2N3055.

If you happen to have equivalent PNP
silicon transistors of the proper ratings,
they may be used in place of the NPN
types shown by just reversing the transistor
and its voltage divider connections as
shown in the insert on the schematic. Do
not attempt to substitute germanium pow-
er transistors for the silicon types, how-
ever; germanium power transistors are
quite temperature sensitive and will require
constant readjustment with the simple cir-
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cuit used in this charger.

The metering circuit uses a 1 mA meter
in a simple current measuring circuit. If the
recommended resistors shown are used, no
calibration will be required other than
adjusting the meter series resistor (R5) on
the lowest current range. This is most
readily accomplished by using another mil-
liammeter in series with the 10 mA shunt
and adjusting R5 for full scale with 10 mA
flowing through the circuit.

In case you are wondering about the
odd value of shunt resistor R4, remember
that the meter circuit takes about 10% of
the total current. This requires that the
shunt resistor be increased in value to give
a true meter reading. On the higher current
ranges this compensation is unnecessary
since the meter current is 1% or less of the
total current in the circuit.

Other meter movements may be used
instead of a 0—1 mA meter. For instance,
if a 50 pA meter is used, change R5 from 1
k2 to 20 k€2 and R4 to 100£2 since meter
loading on the circuit would be negligible,
even on the 10 mA range. -

Operating the charger is simple enough:
Select the proper current range, adjust the
forward current potentiometer to the de-
sired current value, throw the switch to the
reverse-current position, and adjust the
reverse-current potentiometer to 10% of
the forward-current value. It is a good idea
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Build this magnificent
Schober Theatre Organ
for only
17301

*Includes

finished walnut
console. Amplifer,
speaker system,
optional accessories
extra. Only

$1256 if you

build your own
consolée.

You couldn’t touch an organ like this in a store for
less than $3500—and there hasn’t been a musical
instrument with this vast variety of genuine Theatre
Organ voices since the days of the silent movies! If
you've dreamed of the grandeur of authentic big-or-
gan sound in your own home, you wen't find a more
satisfying instrument anywhere —kit or no kit

Yol can learn to play it. And you can build it, from
Schober Kits, world famous for ease of assembly
without the slightest knowledge of electronics or
music, for design and parts quality from the ground
up, and--above all—for the highest praise from
miusicians everywhere.

Send right mow for your copy of the full-color
Schober catalog. containing specifications of the five
Schober Organ models, b2ginning at $499.50. No
charge, no obligation — but lots of food for a healthy
musical appstite!

o I B N N e S S O O O O N g

Theymm'gan Corp., Dept. D-9

i

- 43 West 61st Street, New York, N.Y. 10023

I [ Please send me Schober Organ Catalog and
: free 7-inch “‘sample” record.

I [0 Enclosed please find $1.00 for 12-inch L.P.
1 record of Schober Organ music.

}  NAME

i  ADDRESS

1 ary STATE ZIP

i o o i e i e e B S R Y D N R

SSTV COMPLETE STATION $545

AVAILABLE IN
KIT FORM ALSQO

at this point to again check the forward
current and readjust as required. It will be
found that the simple transistor regulators
have adequate temperature stability for
this application and will require little or no
readjustment after warm-up.

Results have been very satisfactory
when using this charger in a variety of ways
including trickle charging. All battery types
have responded well when recommended
charging rates and duty cycles as recom-
mended by the battery manufacturers have
been adhered to. The only variable results
experienced were when attempts were
made to “recharge” the lowly carbon—zinc
cell.? Apparently rejuvenation of these
cells is quite dependent upon the duty
cycle and age of the cell.

.. .W6FPO®R

REFERENCES:

Windolph, “Reverse Current Charging,” 73,
March 1970

Lomasney, “Charging Dry Batteres,” 73,
December 1967

ABOUT DXING, BY “GUS"” W4BPD

This will tell you all there is to know about working
DX, what stnsare coming through, when, what freq

they will be on, what days, and even where to send
your QSL cards. (in case you are interested this is
actually a disguiszd advertisement-now YOU KNOW:
don't you !). During the past 5 years Gus have been

edltin% publishing and printing THE DXERS MAG-

AZINE, Strictly a magazine for DXERS, DX news
in depth. Once a subscriber you will find that you
are working MORE DX because it tells you all abt
DX, even DX contest info, pictures & articles by
DXers too and MUCH MORE. OH YES, Gus prints
FB, personally designed QSL cards at VERY FB
prices (Gus lives cheap you know in S.C.) The
whole operation there is a “family affair’’. Rates
(for the magazine - not a bulletin by any means) is:

USA, Canada & Mexico, 1st class mail-6 mo$ 6.00
orl yr$ 12.00 - 25 sample QSLs25¢ - try them !

AR il e e e T
ess: The , Drawer
80 5 6T AREQ MM RN §%e0 Cordova, S.C. 29039 U. S. A. Work more DX EASY'!

MASTER tapes below!

PICKERING RADIO CO.
Post Office Box 29 A
Portsmouth Rl 02871

direct. Satisfaction guaranteed

IS IT EASY TO LEARN THE CODE?

Frankly, no. Neither was it easy to learn how to read without two things:
Proper instruction, and practice. CODEMASTER tapes, proven in over five
years of sales of thousands of tapes all over the world, give you that essential
instruction. No other teaching system offers you a more proven method,
more accurate sending, more complete guidance. Select your CODE-

CM-1: For the beginner. A com- CM-1%: An intermediate tape, ess CM-2: For Extra-Class license
General Class exam study. Maostly straight text, some
tape. Practice material at 6. 7. 9 study. No instruction; just practice. code groups, 1 hour at 20 WPM, %
WPM. Prepares you for Novice ex- Y% hr 11 WPM; 1 hr 14 WPM; % hr hour each at 25 and 30 WPM. For
am. Includes code groups and punc-  at 17 WPM. Includes coded groups real QRQ, play this tape at twice
tuation. and straight text. speed!

plete course of instruction is on the pecially for

CODEMASTER tapes are 2-track monaural; available in two styles: 7 inch reel (3% IPS) and cassette. Be sure to
specify both the program (CM-1, etc) and the style {reel or cassette). Any tape, $6.95 postpaid USA 4th class. Any
two tapes, $13.00; all three, $17.00 PPD. For air shipment in USA add 50 ¢ per cassette or 80¢ per reel.
Immediate delivery. Mastercharge and Bankamericard- honored; give us your account number. CODEMASTER
tapes are made only by Pickering Radio Company, P O Box 29A, Portsmouth, Rl 02871. See your dealer or order
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Patrick O. Connell WB6JLC
500 Highway 75 #22
Imperial Beach CA 92032

IT'S IN THE BAG

eh, heh, tomorrow I will sign the
contract that will put everything in

the bag. There will be no possible chance
except for me to win for ... but wait, |
must start at the beginning of my epic saga.

In the seven plus years I have been a
ham, my primary interest has been the
VHF bands. Early in my career, [ was
introduced to — and addicted by pushers
of — VHF QSO contests. Throughout
school, I would wait not for finals, or my
visit to a distant YL, but for the fateful
VHF weekend in June.

Without fail, at its close, I would mutter
some indiscreet phrase, and end it with
“wait until September,” while I was hastily
packing my bags for a DX visit with . . . er
... she is a different story altogether.

After persecuting myself through one
full year of VHF QSO contests, I decided
that there must be a better way, and at
that moment plans began to form for a
weekend DXpedition, practicing in the art
of hilltopping. During that spring, my
weekends were filled with flat tires, stuck
cars and fogged-in mountains. By the end
of that spring season on scouting jaunts, I
felt I could make my move into the
bigtimer’s league of hilltopping. By the end
of that contest season, a review of the
results were: three lost contests with higher
scores, two more flat tires, and a local fame
for being crazy. After acquiring this fair
amount of first-hand knowledge of driving
up goat trails called roads, I published a
concise article on “Ye Olde Fine Art of
Hilltopping.”*
*Connell, Patrick Q. “Observations of Note by a
VHF Addict”, 73, Sept. 1967.
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Perseverance does pay off, sometimes.
By some fantastic coincidence, during the
next season’s first contest, everything went
bad for everyone else, and I wound up with
a section winner award. Gee, if I ever have
had a high point, that was it.

I proceeded through another season of
mountain tops and YL-less weekends
which, except for the fun of it, and the
reward of a good sunburn or two, accom-
plished nothing.

Then came the fateful year — 1968. I
was ready, willing and surprisingly enough,
still able. I looked -as though I had as large
a logistics base as a small army. Two
meters, 220, and my new secret weapon, 6
meter SSB. While the latter was only 20
watts PEP, I thought of it as 2000. I was

ready. At the site, I wound up putting on
quite a show for the lookout, while I was
lugging seemingly unending tons of equip-
ment up the last couple of hundred feet of
craggy mountain. Ready, four hours to
go—2, 1, five minutes — charge. The
bands were like 20 meters; what a pileup!
Wow — I can’t work anybody. Shriek. On
six, I worked a local who thought I was
Hot Springs, Arkansas, instead of Hot
Springs Mountain, San Diego section.

Have you ever been situated above the
inversion layer? I cried while listening to
locals speculate as to the manner of my
demise — was it driving off the road, or
suicide when I found out I didn’t bring
extra fuses? In such a situation, the station
above the inversion layer can hear every-
thing, but cannot break down through the
layer. It is a unique experience. All I could
do was to call a forlorn CQ every hour or
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SPACE-AGE TV CAMERA KITS & PLANS

BE A PIONEER IN HOME TELEO‘!\STINGl Build your own
TV CAMERA. Model XT-1A, Series D, $116 95 pp Solld-

State.

Step-by-step construction manual.
Connects fo any TV without modification. ldea
experimenters,

? quq ity.
for hams,
education, industry, etc.

PHONE or WRITE for CATALOG.
DIAL 402-987-3771 ‘

Many other
focus

kits,

1301 N. BROADWAY

NEED CRYSTALS ?

AN

AN |Flan, We can supply
f 14y ferystals from
i 2 KHz to 80 MHz
: in.many types
of holders.

SPECIALS

kits, parts and plans available including starter

/defr
ATV Research DAxkoOTA CiTY, NEBR. 68731

coils, vidicon tubes, const. plans, etc.

Color TV crystal (3579, 545 KHz) wire leads  $1.60 4 for 5.00

100 KHz frequency standard crystal (HC 13/U) 4.50

1000 KHz frequency standard (HC 6/U) 4.50

Any CB crystal, trans. or-rec. 2.50
(except synthesizer crystals)

Any amateur band crystal in FT-243 holders
(except 80—160 meters)

80 meter crystals in FT-243 holders 2.50

1.50 4 for 5.00

We have in stock over six million crys-
tals which include types CR1A/AR,
FT243, FT241, MC7, HCe6/U, HC13/U,
etc. Send 10¢ for our 1971 catalog with
oscillator circuits, listing thousands of
frequencies in stock for immediate de-
livery. (Add 10¢ per crystal to above
prices for shipment 1st class mail; 15¢
each for air mail.)

ORDER DIRECT

with check or money order to
Special Quantity Prices
to Jobbers and Dealers

24008 Crystal Dr., Ft. Myers, Fla. 33901

so. I was depressed enough to try to jump
off the mountain, but thought better of it
and decided instead to go up and visit the
YL manning the U.S. Forest Service Look-
out.

This was my big break. The fates were
slowly moving in my favor. At the time I
had a semester left prior to obtaining an
associate’s degree in electronics and I was
considering various fields for possible post-
grad work. Beth did it.

Within weeks I was packing my foul
weather gear for a winter at the University
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of Montana’s School of Forestry. During
the span of a matter of weeks, I changed
from a Bermuda shorts-clad-Californian to
what looked and felt like a set from
‘““Sergeant Preston and the Royal Canadian
Mounted Police.” Well, during that winter
and the following summer, which I spent
working for “Uncle Smokey” in the Coeur
D’Alene National Forest, I did not get
much hamming in. In fact, that summer
was the first in years that I missed a VHF
contest. The fates were slowly working for
me, but they were so doggone slow I didn’t
even realize it. At times [ had to deliver
supplies to various lookouts in my district.
Something was clicking. At first, I just
stood there and said something like, “Gee,
you sure have a beautiful view up here”

.but subconsciously 1 was thinking,
“Man, whatta site — no repeaters — beau-
tiful.” By the end of that summer, I was
visiting other lookouts on my days off and
was filling a pad with notes mentioning
things like clear elevation, mileage to me-
tropolitan areas, repeaters, and so forth. I
was slowly gathering data for my supreme
effort.

Once school started, the Forest Service
sent student contract forms to the Forestry
School to obtain us students of Walden for
summer employment. Needless to say, I
just happened to wind up with an excellent
lookout position right on the Continental
Divide for next summer.

It’s in the bag. Spokane, Missoula, Hel-
ena and Butte are assured contacts. Beau-
tiful. T know there might be some minor
things go wrong, but it’s fate. Murphy is
sunk, It’s in the bag.

. .WB6JLCH
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Ray Thrower W7EEX
7252 MacLeay Road S.E.
Salem OR 97301
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PASSIVE
REPEATERS

... for amateur UHF
and microwave systems.

Aprevious article dealing with reflector
techniques in ham microwave sys-
tems placed emphasis on the application of
“periscope’ antenna systems using passive
reflectors. These were in near-field con-
figurations. That is, where the reflector is
within a few hundred feet of the exciter
antenna and closely coupled with it.

Another technique of utilizing passive
reflectors is in the ‘“far field,” where the
passive reflector is used actually in lieu of
an active repeater, many miles away, and
thereby derived the name ‘‘passive re-
peater.”

It will be the purpose of this article to
show typical far field and near field passive
repeater configurations and how to com-
pute them. All calculations will be based
on slide rule accuracy. In the course of the
article we will also include some discussion
concerning UHF and microwave propaga-
tion and antenna theory. We will also
touch on a bit of communication system
economics and engineering philosophy as
they apply to commercial systems. These
may then be extrapolated to amateur
systems. There are a number of reasons for
this, not the least of which is the fact that
it is less expensive to install a passive
repeater than an active repeater. Of course,
amateur microwave gear doesn’t cost any-
where near the price of commercial equip-
ment for the commercial systems; but it
can be much more difficult to construct or
obtain from the amateur’s point of view.
This fact alone makes an optional repeater
method (passive versus active) highly desir-
able,

Also, there is little if any maintenance
associated with the passive repeater. With
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no moving parts there is little chance for
failure. Commercial passive repeaters have
been in operation for over 15 years with-
out ever needing maintenance.

By using passive repeaters on mountain
tops, microwave system engineers can use
the mountains as tall towers to get the
necessary microwave path clearances. This
means the active repeater stafions can be

placed down by existing roads and existing
power lines for easy access during the

winter.

Access roads and power lines are often
the most expensive part of a microwave
system. Access roads will cost from §1,000
per mile for simple graded trails across flat
desert land to $40,000 per mile and more
in forested mountain areas. Average cost is
around $15,000 per mile. Add to this the
cost of power lines starting at $15,000 per
mile plus a minimum of about $30,000 for
the radio gear for the active microwave
repeater, and a commercial active micro-
wave repeater can be a very expensive
proposition. For the amateur it would be
an impossible situation. In the cost figures
above we have not included costs of
towers, antennas, emergency power
sources, buildings, etc., nor the costs and
political problems involved in obtaining
right-of-way easements for roads and
power lines.

The passive repeater cosis only a frac-
tion of the price of the active repeater —
plus the earlier mentioned fact that there
are no operating or maintenance costs
associated with the passive repeater. An
active tepeater will cost from $1,600 to
$5,500 per year to operate and maintain,
or more, depending on the complexity and
accessibility of the repeater. Since the
usual microwave system has a projected life
span of a minimum of 15 years, operating
and maintenance costs of a given repeater
can exceed $50,000, which can pay for
several good sized passive repeaters. By
eliminating active equipment which is sub-
ject to failure, the microwave system be-
comes more reliable. The active stations
that are necessary in the passive system
have a low mean-time-to-repair due to their
greater accessibility at the lower elevations,
all made possible by the passive repeater on
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the mountain. The need for special purpose
snow vehicles (for access to mountain-top
active repeaters) is done away with; and
perhaps most importantly, the main-
tenance man does not have to risk his life
trying to get to a mountain top active
repeater just to replace a blown fuse.

These are some of the reasons passive
repeaters are used in commercial systems.
They will have equal application in ama-
teur systems.

Now, before learning how to engineer
passive repeaters, let’s discuss both what
they are and some of the common miscon-
ceptions about them.

What is a passive repeater? Basically, it
is a radio mirror. It can redirect a radio
beam in much the same manner that
sunlight or light from a flashlight can be
redirected by a mirror. Where a very wide
angle (in excess of about 135 degrees), is to
be turned, better aperture efficiency is
obtained by using two reflectors. (See Fig.
1.)

Actually, a passive repeater is nothing
more than an extended antenna system.
The passive repeater may be thought of as
a section of .a large parabola with the
exciter parabola actually being the feed
device for the giant reflector. While the
giant reflector apparently is not curved, if
one investigates a small section of a para-
boloid, it will appear to be straight. It can
be shown that a circle is actually a series of
straight lines.

There is considerable confusion extant,
even in engineering circles, concerning the
operation of passive repeaters. One fre-
quent question that occurs is ““‘How can the
passive repeater, a flat surface, have gain?”
However, it is necessary to define “gain.”
In antenna system work gain is referenced
to an isofropic point source which has 0 dB
gain. Any change in aperture from other
than a point source will result in energy
being directed more in one direction than
in another. The same amount of energy is
available, but more of it is radiated or
directed in one direction and less in an-
other, so that along the axis of maximum
radiation, there is said to be “gain’ relative
to the isotropic source. This direction of
energy increases as the aperture (either
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DOUBLE PASSIVE REPEATER
EFFICIENCY CURVES

Ag = Etfective area Of

The Smaller Passive

By = Effective Area Of

The Lorger Passive
= Separagtion |n Feet

|
K2 A,

Fig. 1. Double passive efficiency.

curved or flat) increases, and therefore gain
ncreases.

Quite probably, the difficulty most
people have in understanding the aperture
concept of antenna gain relates back to a
common misconception about parabolic
antennas. This common misconception
professes that it is the focusing effect of
the parabela that gives it its gain. There-
fore, goes the faulty conclusion, since the
passive repeater doesn’t focus, how can it
have gain? The truth of the matter is that it
is not focusing that gives the parabola its
gain. The focusing is merely a convenient
means of transition from a large aperture
(the dish) to a closely spaced small aper-
ture (the feed device).

Also, if we change the position of the
feed device, we simply change the amount
of curvature in the reflector assembly to
project the focal point at a different
location. There is, then, a change in focus-
ing, but no change in aperture gain; so gain
is a function of aperture and is related to
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the isotropic point source — not the func-
tion of focusing, Figure 2 shows the
metamorphosis of the curved, parabolic
antenna, with its closely spaced feedhorn,
to the plane-surfaced passive repeater. No-
tice that the plane-surfaced passive repeater
may be thought of as a parabolic surface
with an infinitely long focal length. Investi-
gation of the method of calculating an-
tenna gain in any antenna engineering
handbook will show that only aperture and
frequency are considered. Focusing does

Fig. 2.
flector.

Metamorphosis of parabola to plane re-

63



AT LAST =~
34 SPEECH COMPRESSOR v
REALLY WORKS!

frcac

RPC-3,3U Internal Unit RPC-3C Cabinet Model
($24.95) ($34.95)

® Low distortion

circuit.

® Fully wired & test-
ed. NOT A KIT

® Works with phone N
patch. RPC-3M Module

@ Internal units & (ONLY $22.50)

modules work mobile.
® FULL WARRANTY — ONE YEAR
® INTRODUCTOR'Y LOW PRICES
{(1llinois residents add 5% Sales Tax)

Write for specifications and information sheets
(Free). Demonstration Tape (cassette) available
($2.00 deposit).

Fi, ELECTRONICS
Box 1201 B Champaign, 11l. 61820

RADIO CLUB
GROUP SUBSCRIPTION OFFER

Five subscriptions. . .$25.00
Ten subscriptions. . .$40.00
($4 each over ten, submitted in a group)

To qualify for this special offer your
club secretary must send in all of the
subscriptions in one batch. The rate is §5
per one year subscription for five to nine
subs and $4 per sub for ten or more sent
at once. These subscriptions may be new
or renewal (renewals should have our
mailing label included to prevent two
subscriptions going out at once). This
offer expires October 31, 1971. This
offer good world wide.

Wait, if you will, for our new higher
subscription rates which the postal in-
creases are forcing on us. If the postage
doubles what will that do to subscription
rates? They’ll soar. Better act right now.

Send the name, call, address, city,
state and zip for each subscriber plus the
name and address of the club.
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not enter into the method of calculating
antenna gain.

Another problem that frequently arises
regarding the understanding of the opera-
tion of passive repeaters has to do with
beam spreading. Even many engineers of-
ten wonder how the passive repeater is able
to intercept enough of the half-power
energy (3 dB beamwidth energy) that may
have spread over a one-mile arc after
coming from some 30 or more miles away.
However, it is not half-power beamwidth
energy that is the consideration in passive
repeater work. Rather, it is Fresnel (pro-
nounced fruh-nel) zone energy that is to be
considered, (The first Fresnel zone is that
region where if a reflection occurs, the
reflected wave will travel 0—0.5 wavelength
further than the incident wave.) Even the
parabola of an active repeater is unable to
intercept all of the half-power beamwidth
energy, and the electronic apparatus does
not mysteriously reach out and suck it in.
Fresnel zone radii is the secret. There are
an infinite number of Fresnel zone radii.
The first is a zone where all the energy has
phase characteristics that are additive. The
second is reversed in phase from the first so
that if both first and second zone energy
were received, cancellation would occur.
This holds true throughout the infinite
spectrum of . Fresnel zone radii. Odd-
numbered zones reinforce; even numbered
zones cancel. Fortunately, most of the
power is in the first dozen or so Fresnel
zones. So we may limit our concern in a
practical fashion to those zones.

We can calculate the radius of the first
Fresnel zone and compare this with the
passive repeater aperture to find some
interesting comparisons. Assume two
paths, path 1 being 30 miles long and path
2 being 2 miles long, In Fig. 3, it has been
determined that a repeater is required at
point B to connect points A and C.
Assuming we plan to use a passive rather
than an active repeater, we are curious to
know what the full first Fresnel zone
radius would be for such an arrangement so
we may compare this with passive repeater
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apertures. To determine Fresnel
radius we apply

R, = 2230\/@) dydy
Dt

zone

where

R; = radius of the n Fresnel zone

n = number of the Fresnel zone
of interest

d; =length of path 1

d, =length of path 2

D = combined length of the two
paths

f = operating frequency in mega-
hertz

So, assume we are going to operate a
microwave link on 10.125 GHz and we
wish to know what the radius of the full
first Fresnel zone would be for the paths
above. Our calculations would look like
this:
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3 /()(30)2
Ry = 2280 /30)(10,125)
3 /6.0x10"
= 22803 440 % 10°

=2280V 1.777 x 107*

= (2280) (.0143)

= 32.6 ft for the radius of the first
Fresnel zone under the conditions outlined
above,

Now, if we were to construct a reflector
with a radius of 32.6 ft, we would find that
we are intercepting all of the radiated
energy that has a positive phase relation-
ship and redirecting it in similar phase.
Therefore, we are effectively increasing our
power gain by a theoretical 6 dB. (See Fig.
4.) In practice it will be more like 5 dB or
so, depending on the aperture coupling
ratio of the passive repeater to the para-
bolic antenna that excites it. This gain is
antenna system gain in a near field con-
dition, and is added to the gain of the
exciter parabola. To prove this mathemati-
cally, refer to the universal gain curve in
Fig. 4 and compute for 1/K.

_ mhd
UK S en -
where,
=314
_ 985
A= D)

d = distance, in feet, between

antenna and reflector
and where

A, = effective area of reflector,
(height x width x cosine of
half the horizontal included
angle).

A ={(a) (b) for rectangle,

- (a)(?# for ellipse,

A =7r? for circle.

So, for the link we’re working with, let’s
check the 4-mile path first to see if we're
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Fig. 4. Universal gain curve.

“near field.”” We determined earlier that for
10.125 GHz the radius of the first Fresnel
zone would be 32.6 ft. Let’s assume the
reflector is an ellipse whose effective radius
at the specific horizontal included angle, is
32.6 ft.

T Ad
(4) (Ap)

_(3.14) (985/10,125) (2) (5,280)
(4) (32.6) (32.6) (3.14)

_(3.14) (.0972) (2) (5,280)

1/K =

(13.300)
C SRR U
=13300 — %4

A word of caution here: Don’t take mathe-
matical shortcuts such as dropping out 7 in
the numerator and denominator. The total
value of (4) (Ae) will be required for later
calculations. Shortcut math, if used with
caution, is okay, but watch it if values are
to be wused later; otherwise, erroneous
results will be obtained. Having determined
1/K to be 0.24 we have one more step to
perform before going to the universal gain
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curve of Fig. 4. Before that, though, if
should be noted that if 1/K computes to be
2.5 or less if a near field condition does
exist. If 1/K is 2.5 or greater, a far field
condition exists. If 1/K is exactly 2.5,
either near or far field methods may be
used to determine system gains. Refer to
Fig. 5 for further discussion of near field
and far field.

Now, the next step we have to deter-
mine is the aperture coupling ratio — that
is, the ratio of the passive repeater aperture
to the exciter parabola aperture. To do this
we manipulate the following:

i= D

where D = diameter of exciter parabola,
T =3.14
Ap= effective area

So, for this situation, let’s assume a 10 ft
parabola. Then,

A A
() (32:6) (32.6) (3.14)
=0.235
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WHAT ARE NEAR FIELD AND FAR FIELD? THE CLASSICAL DEFINITION
OF THE OCCURRENCE OF NEAR FIELD IS THE POINT WHEN A RADIATED
WAVE (THE MICROWAVE BEAM) INTERCEPTS A PLANE SURFACE (THE
PASSIVE REPEATER) AND THE DIFFERENCE BETWEEN ANY POINT ALONG
THE RADIATED WAVE AND THE PLANE SURFACE IS ) /16 OR GREATER.
NOTE THAT EITHER MOVING THE PASSIVE REPEATER CLOSER TO THE
SOURCE OR MAKING THE PASSIVE REPEATER LARGER CAN RESULT IN
CREATING A NEAR-FIELD SITUATION. THIS CAN BE USED TO GOOD
ADYANTAGE WHEN ENGINEERING A PASSIVE REPEATER PATH.

Fig, 5. Near Field/Far Field discussions

Having 1/K = 0.24 and ! = 0.235 we
now go to the universal gain curve of Fig.
4. Enter the graph at the bottom where
1/K = 0.24. Read vertically to where [ =
0.235. (You'll have to visually interpolate
here a bit.) Then read horizontally to the
left where you’ll find the gain to be added
to the antenna system gain. This will be an
additional 5.0 dB. A 10 ft parabola at
10.125 GHz has a gain of about 47.5 dB.
Add to this the 5.0 dB derived above, and
we have a total antenna system gain of
52.5 dB above an isotropic point source.
The purpose of showing this near field
application, with its 32.6 ft reflector
radius, is to illustrate the interrelationship
of operating frequency, size of the reflec-
tor, and spacing as they affect near field.
Few hams are going to construct a reflector
with a 32.6 ft radius. Indeed, ham applica-
tions will seldom call for anything on this
order of magnitude. But for commercial
systems, it is a very practical application,
and in fact has been done.

Ham Passive Applications

Engineering a microwave path with a
passive repeater is actually no more diffi-
cult than engineering a direct microwave
path. Contrary to popular opinion, there
are absoluteiy no rules of thumb involved
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in engineering a radio path using a passive
repeater. Let’s face it: if rules of thumb
worked, there would be no need for
engineers! The only things used are proved
engineering techniques that make the selec-
tion of the proper passive repeater a task of
less than a few minutes.

Basic Microwave Path

Probably the best way to learn about
passive repeater engineering is to perform
some sample calculations. It will be as-
sumed that the reader has a basic know-
ledge of logarithms and trigonometry and
can perform the necessary logarithmic con-
versions. The basic microwave point-to-
point system of Fig. 3A would be calcu-
lated as follows:

First, in all cases, A, in feet, will be

985
f(MHz)

Then, we need to assign system values.
Let’s have the transmitter operating at a
frequency of 1250 MHz, with a power
output of 1W, 20 ft of 7/8 in. foam-filled
transmission line, with 6 ft parabolas at
each end. The path, as shown in Fig. 3A, is
30 miles long. Now, we convert all our
parameters to decibels. It is convenient to
tabulate them as gains and losses.
Gains:
+30 dBm transmitter output (Fig. 6)
24.5 dB 6 ft parabola (Fig. 7)
24.5 dB 6 ft parabola
+79.0 dB
Losses:
128.0 dB 30 miles at 1.25 GHz (Fig. 8)
0.42 dB 20 ft 7/8 in. coax (Fig. 9)
0.42 dB 20 ft 7/8 in. coax
1.0 dB connectors
129.84 dB
-129.8
EE7910
50.8 dBm received signal level
(input to receiver).

With an FM improvement threshold level
of -81 dBm this will give us a 30.2 dB fade
margin.

Basic Passive Microwave Path (Near Field)

The first step in calculating the gains
and losses of the path shown in Fig. 3B is
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to calculate the path loss of the long path pParabolic Antenna Gain

as already performed above. Then with loss
of the long path established, it is necessary
to determine whether the short path, from
site A to site B, is a near-field or far-field
condition, by using the following formula:

Shmd
lise
where A is wavelength in feet, d] is length
of path in feet, and Ae is the effective area
(actual area times cosine of half the hori-
zontal angle) in square feet, of the passive
repeater.

Let’s change transmitter frequency now,
going to 5.787 GHz, but keep all other
equipment parameters the same, except
we’ll change to a good-grade waveguide,
since we’re to be in the higher frequency.
A waveguide similar to EW-59 shown in
Fig. 10 will suit our purposes.

1/K = (3.14) (0.17) (5280) (0.25)
(4) (20) (24) (cos 15°)

= = 0.387

If 1/K calculates to be 2.5 or less, the path
from terminal to passive repeater is con-
sidered near field. Thus, 0.387 is a near-
field situation. The 2.5 just mentioned is
not a rule of thumb. This is the crossover
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Free Space Loss Between Isctropic Radiators
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Reference: Microflect Passive Repeater Engineering Manual.

Fig, 8. Free space path loss,

point where there is A/16 difference be-
tween the curved wavefront and the edge
of the passive (See Fig. 5) and where the
computations may be based on either the
near field or far field method.

Next, since we¢ are in a near field
condition, the function ! (the parabola/
reflector coupling factor), must be deter-

mined:
e, ','I'—
= D\/4 A,

where D’ is the parabola diameter in feet,
and Ae is the effective area of the passive

Tepeater.
Then, for the situation in Fig. 3B:
I 3.14

(4) (20) (24) (0.9659)
=6 +/0.00169

=(6) (0.041) =0.246

Now, referring to the curves in Fig. 4,
the value of 1/K (0.387) is located on the
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1/K scale. A vertical line is run to the curve
corresponding to the 0.246 figure obtained
for I, (Interpolation is necessary, here.) At
this point, a horizontal line is run to the a,
dB scale and the near field gain (or loss, as
the case may be) is read directly in dB. For
this situation, we have 4.3 dB gain.

Adding all the gains and losses, we get:
Gains:

+ 30 dBm transmitter output
38 dB 6 ft parabola at 5.787 GHz
38 dB 6 ft parabola at 5.787 GHZ
4.3 dB near field gain

+110.3 dB

Losses:

141.3 dB 30 miles at 5.787 GHz
0.7 40 ft waveguide
1.0 connectors, etc.

-143.0 dB

-143.0
+110.3

- 32.7 dBm 1f input to receiver
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ground plane. Power Rated: 1KW
AM; 2KW P.E.P. SSB. Frequency
Range: 144 to 148 MHz. with spe-
cial custom features for 150 to
170 MHz. VSWR: 1.5/1 or better
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Model DI-2 Model DI-2A
$11.20 $17.95

For complete details, see your
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So, if our receiver still has a -81 dBm
FM improvement threshold, we will have a
fade margin of 48.3 dB. Now, if we feel we
need a smaller fade margin, we can reduce
the size of our passive repeater, as neces-
sary, to give us the specific fade margin or
receiver signal level we want.

Basic Passive Microwave Path
(Far Field)

If 1/K should calculate to be 2.5 or
greater, we have a far-field condition.
Figure 3C is a far-field path at 5.787 GHz,
with
(3.14) (0.17) (5280) (2.0)

(4) (20) (24) (cos 159)
_ 5640

~ 1875

=3.0

Since it is a far-field situation, we treat
the 2-mile path just like the 30-mile path,
with a specific path loss shown in the
calculations.

Also, with a far-field situation, it is
necessary to consider the gain of the
passive repeater directly in the calculations.

1/K =

7.0
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Referring to Fig. 11, we find the gain of
the 20 x 24 passive repeater. The graph is
entered at the top left at the horizontal
included angle. The horizontal included
angle of Fig. 3C is 30°. The graph is then
read down to the curve corresponding to
20 x 24, then horizontally across to the
frequency of operation (5.787 GHz), then
down to the gain figure for the passive
repeater (106.4 dB). Again, the gains and
losses are totaled:

Gains:

+30 dBm transmitter output

38 dB 6 ft parabola at 5.787 GHz

38 dB 6 ft parabola at 5.787 GHz
106.4 dB 20 x 24 passive repeater
with 2a = 30° at 5.787 GHz
+212.4 dB
Losses:

141.3 dB 30 mile path at 5.787 GHz
117.8 dB 2 mile path at 5.787 GHz
1.7 dB 40 ft waveguide, connectors, etc.

-260.8 dB

INCLUDED HORIZONTAL ANGLE, 2

10 o 50 70 %0 o 130"
0" | 20 | 40

-260.8 dB
+212.4

-48.4 dBm Re input level to receiver.

Using the same -8 1 dBm threshold level,
this -48.4 dBm received signal level would
give us a fade margin of 32.6 dB.

One Path — Two Passive Reflectors

Figure 3D shows a common passive-
repeater application where there are two
passive teflectors in one path. The two
passive reflectors are treated individually,
as above, determining whether each is near
field or far field, and the loss of the
30-mile path is calculated as wusual. In
practical application there'are a number of
variables to control the system component
sizes to achieve the proper fade margin or
minimum median rteceived signal level
(such as parabola size, passive repeater size,
distance between passive repeater and para-
bola of given size, horizontal included
angle, frequency and transmitter power).
Economics and system noise requirements
will dictate which component to vary in a
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GAIN FOR BOTH PATHS = 20 LOG
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2 Fig. 11. Passive size selector.
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given situation. In the examples shown, we
have varied the parabola sizes, using practi-
cal commercially available sizes. In the
arrangement for Fig. 3D, it will be neces-
sary to substitute a 10 ft parabola for the 6
ft parabola used in the calculations associ-
ated with Fig. 3B, keeping the passive
repeater size the same. This means it will
also be necessary to recalculate the value of
! if the 10 ft parabola is placed at the
terminal with the near field path. If it is
placed at the terminal with the far field
path, there will be no requirement to
recalculate this value. For convenience and
aperture coupling efficiency, we will place
the 6 ft dish at the near field terminal and
the 10 ft dish at the far field terminal.

So, for path arrangement of Fig. 3D we
have gains and losses totaling:
Gains:
+ 30 dBm transmitter output

38 dB 6 ft parabola
42.5 dB 10 ft parabola

4.3 dB near field gain

106.4 dB 20 x 24 ft passive with
2a - 30° at 5.787 GHz

221.1 dB
Losses:

141.3 dB 30 mile path at 5.787 GHz
117.8 dB 2 mile path at 5.787 GHz
1.7 dB 40 ft waveguide, connectors, etc.

-260.8 dB

-260.8 dB
+221.2 dB

-39.6 dBm 1f input to receiver,
for a fade margin of 41.4 dB

Double Passive Repeaters

Perhaps one of the more frightening
arrangements of passive repeaters, to the
uninitiated, is the double passive repeater.
Actually, double passive repeaters are no
more difficult to engineer than any other
passive repeater arrangement. There are a
couple of additional manipulations re-
quired, but with the availibility of curves
and graphs, most of the work is eliminated.

Double passive repeaters can be used to
overcome on-path obstructions and elim-
inate the need for active repeater facilities.

Double-passive repeater engineering is
performed just as single-passive-repeater
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engineering, with one additional step. First,
as with the single passive repeaters, it is
necessary to determine if the passive re-
peater is in the near field with respect to
the close parabola. Seclecting the configur-
ation in Fig. 3E, it is almost obvious that

the 13.2 mile separation on the short path
will result in a far-field situation. Because
of distance, 30 x 40 ft reflectors will be
used. Figure 12 details the layout of this
d ouble-passive-repeater shot, which is
known as an “X” configuration. First, the
near-field check is made:

(3.14) (0.17) (5280) (13.2)
(4) (30) (40) (cos 13730)

_ 37200
4700
=791

which is definitely far field. And, since the
other path is even longer, it may also be
assumed to be far field.

At this point, it is necessary to deter-
mine the gain of the passive repeater. This
may be done either by referring to the
curves in Fig. 11, or in the case where
curves are not available, the gain of the
passive reflector may be calculated. To
calculate passive repeater gain, the passive
repeater which has the smaller effective
area (actual area times the cosine of half
the larger horizontal included angle) must
first be determined. In the case of Fig. 12,
both horizontal angles are the same (27
degrees) and both passive repeaters are the
same size, so it will make no difference
which we select for calculation purposes.

The gain of a 30 x 40 ft passive repeater
at 5.787 GHz, with a horizontal included
angle of 27 degrees is:

1/K =

20 log 19 22
(4) (3.14) (30) (40) (0.9724)
(0.17) (0.17)

14,650
20log10 53289

20 log 10

1}

1.465 x 10*
2.89 x 1072
20 logyo 5.06 x 10°

(20) (5.704) = 114.08 dB

= 20 logm

Il
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where A = actual passive area in square
feet, cos a = cosine of half the horizontal
included angle, and A% = wavelength in
feet, squared.

- There will be a slight amount of coup-
ling loss between the two passive repeaters.
The coupling loss for various spacings and
passive orientations may be determined by
use of the curves in Fig. 1 and the
associated calculations. For example, for
the conditions in Fig. 3E and Fig. 12, it
would be necessary to check the b/a ratio
of the two passive repeaters. This is done
by determining the effective area of each
of the two passive repeaters:

A, = (30) (40) (0.9724) = 1168
a =34.19
B, = (30)(40) (0.9724) = 1168
b = 34.19

et
A 1o ]

If there should be a difference in the size
of the effective areas, the larger effective
area is considered to be b.

Determining the value of 1/K? to com-
plete the double passive repeater efficiency
calculation, we find that:

2 . 2Ad

1/K _Tel
where A = wavelength in feet, d] = the
separation between the two passive re-
peaters, and Ae = the effective area of the
smaller of the two passive repeaters. The
separation between the two reflectors is
not critical. At frequencies above about 2
GHz and with passive repeater sizes larger
than about 16 x 20 ft, the spacing may
extend to as much as 1000 ft without
degrading the gain of the double passive
more than 2 dB. Let’s assume 500 ft for
the example in Fig. 12.
- (2)(0.17) (500)
~ (30) (40) (0.9724)

=N

1168
This places the 1/K? point of Fig. 1 along
}Jhe left margin of the graph. Following the

w7 AT 1 curve, we find a coupling loss of

about 0.9 dB.

1/K2

0.1455
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30x40 PASSIVE REPEATER J0x40 PASSIVE REPEATER

TO ANTEWNA Ko.1

= @ 2
" CLEAR PATH OF TREES. SPARSE, Y

UMDER 50' AND NOT LUMBER QUALITY.

Fig. 12. Double passive repeater with horizontal
included angle of 27°. Typical layout.

Losses:
134.2 13.2 miles at 5.787 GHz
136.2 16.7 miles at 5.787 GHz

1.7 dB 40 ft waveguide and connectors
0.9 dB double passive coupling efficiency

273.0 dB

273.0 dB

+229.1

43.9 dBm 1f input to receiver; fade
margin of 37.1 dB

Totaling system gains and losses:

Gains:

+30 dBm transmitter power output

42.5 dB 10 ft parabola at 5.787 GHz

42.5 dB 10 ft parabola at 5.787 GHz
114.1 Passive gain 30 x 40 ft at 5.787 GHz

+2291.1 dB

The calculations and path sketches
shown on the preceding pages are not just
theoretical. Similar configurations have
been installed using passive repeaters hun-
dreds of times during the 20 years or so
that microwave has been a communications
tool and not an experimental toy. A high
percentage of the passive repeaters instal-
led, though, have been installed only in the
last 5 years or so. This is because of the
spread through the communication indus-
try of the knowledge of the techniques of
passive repeaters. It is also due in great part
to the demise of “‘rules of thumb” which
formerly played a great part in the ‘“en-
gineering™ of early-day microwave systems.
One favorite rule of thumb that used to be
touted and that really has no basis in fact,
is the one that said, “If the product of the
path lengths exceeds 30, then a passive
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® Glass epoxy PCB’s & silicon xstrs throughout.

® Any reeds, except spﬂcsnal dual coil types may be used:

® Motorola, G.E.
® All are powered by 12 vde,

® Use on any tone frequency 67 Hz to 250 Hz
® Small size 1.5 x 4 x .

® A|| parts included except reed and reed socket
® Postpaid — Calif. residents add b% sales tax

COMMUNICATIONS SPECIALISTS
P.O. Box 153 Brea CA 92621

D.L., Bramco, etc.

HAVING A
PROBLEM LEARNING
MORSE CODE?

73’s non-hams learned the Morse Code in
less than 2 hours with a new and easy learning
concept in visual memory association. Trying is
believing. Only $1.75 ea. or $1.00 ea. in doz.
lots. Send today.

TECH/MEDIA

5 Central Square, Stoneham MA 02180
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This 30 x 48 passive repeater operates in the 6.7
GHz industrial band, providing service for a

commercial microwave system. Installed in
Alaska, the passive repeater, with 118.0 dB gain,
receives the signal from a station 7 miles away
and redirects it to the far station more than 48
miles further on. The system carries 300 voice
channels with a measured fade margin of 40 dB.

repeater cannot be used.” This meant that
the configuration of Fig. 3E, with a pro-
duct of (13.2)(16.7)=220.4, wouldn’t
work. Not only will it work, but there are
passive repeater systems just like it all over
the world that do work and are in opera-
tion today, yet the product of their path
lengths exceeds 30, even 130 and even 430.
The moment the serious microwave ham
recognizes that fact, he will be ahead of
many professional engineers and on his
way to becoming a specialist in a special-

ized field.
. W7EEX =

WORLD QSL BUREAU

5200 Panama Ave., Richmond CA USA 94804

NO POSTAL INCREASE

0OSLs forwarded to anywhere
Only 4¢ each

VlnnopLEx

ENJOY EASY,
RESTFUL KEYING
$21.95 to $43.95
THEJIII!OPI.EX
833 B'r:oadw:av,
New York, NY 10003
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John S. Hollar, Jr. W3JJU
377 Rumson Drive
Harrisburg PA 17104

Converting the AC/DC for WW

erhaps the single most complete piece
Pof gear to invade the junkbox is the
standard ac/dc five-tube table radio. Mil-
lions of these radios have been produced
over the years, and they inevitably end up
in the junk heap or are presented to the
“ham™ by good intentioned friends be-
cause they know “‘you like radios.”

They go bad for any number of reasons,
but mainly the problem is failure of tubes,
electrolytic capacitors, or the output trans-
former. Other simple problems such as

cabinet breakage or dial cord problems also
tend to render the ac/dc useless to the
owner. g

Having an unusually large supply of

]—cq =
g"nso |
R3

these on hand, the thought occurred to me
that the circuits are most always the same.
An antenna loopstick or ferrite rod and
coil forms the basis of the rf input circuit
which is fed directly into a “‘converter.”
The antenna coil is tuned across the BC
band by one section of the control grid and
cathode of the converter and is tuned by
the other section of the variable capacitor.
When the two signals are mixed the result-
ing output of 455 kHz is produced, detec-
ted, and amplified. In most cases this
converter tube is a 12BE6 and operates in
conjunction with a 12BA6, 12AVe6, 50C5,
35W4. Not coincidentally, the total fila-
ment voltage in series is 115V (see Fig. 1).
l2ave
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Fig. 1.
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Unmodified circuit of a typical ac/dc braodcase band receiver.
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Fig. 2. Modified circuit of 12BE6 converter for
WWV,

Converting the ac/dc to any fixed fre-
quency between 1 and 30 MHz couldn’t be
simpler.

Remove the 365 pF variable, the ferrite
coil, the oscillator coil, and all wires
connecting to pin 7, 1, and 2 of the
12BE6. (Of course, you should make sure
the ac/dc is operating before assembling to
save some problems later on.) Next, re-
move all the coil windings from the oscilla-
tor coil form. This coil form is handy for
the new oscillator coil and usually has
mounting lugs and brackets already pro-
vided. When removing components, care-
fully trace all the ground wires to a single
point. This is the grounding point that
should be used, as it is usually isclated
from the 115V ac line.

Using 26 AWG copper enamel wire, first
wind a 5-turn link on the oscillator coil
form connecting it to two unused lugs.
Then scramble-wind the oscillator coil over
the link and connect one lead to the
ground lug of the link and the other to a
third unused lug. Parallel a mica capacitor
of between 50 and 200 pF and a 030 pF
ceramic trimmer across the oscillator coil.
Remount the coil and connect the link to
the cathode (pin 2), and tie the oscillator
coil to the control grid (pin 1) through a
47 pF capacitor. Insert a 2282, %W resistor
from pin 1 to the grounding point. Check
the coil for resonance with a grid dip meter
and then add 455 kHz for the indicating
frequency.

In my case I desired a reception fre-
quency of 10 MHz for WWV and found
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that my oscillator coil tuned from 6.5 to
10.5 MHz with the trimmer specified.

The rf section was all that remained; it
consisted of 30 turns on a 3/8 in. coil form
paralleled by an APC 20 pF variable and a
12 pF mica capacitor, making the coil
resonate between 11 and 9 MHz. This
assembly can be mounted on the bracket
used to support the old 365 pF variable
capacitor. Figure 2 shows the revised cir-
cuit for the 10 MHz WWV receiver. Wiring
is by no means critical and mounting of an
assoriment of parts can be left to the
constructor’s imagination. Care must be
taken, however, to isolate the chassis
ground from all components. If an external
antenna is used do not ground either lead
and make sure the “safe polarity’ is
established when plugging in the set.

Operation

Rough adjustment can be made with the
grid dipper when putting on frequency.
The antenna trimmer is used to peak the
signal and the oscillator trimmer adjusts
frequency.

The i-f coils need not be touched as
they still operate at 455 kHz. I found my
new WWYV monitor to be quite stable and
to produce excellent guality in Pennsyl-
vania, even during the daylight hours. In
tuning the oscillator trimmer slightly up
and down the band, I got equally pleasing
results. No difficulty in producing a fixed
receiver for any desired frequency should
result, as long as the oscillator coil and
antenna coil are properly adjusted.

Some future modifications might in-
volve replacing the 12AV6 detector tube
with diodes and inserting a tube with
equivalent filament current and voltage for
a 455 kHz bfo. Also, the detector stage
could be disconnected from the audio
circuit and capacitively coupled to the
speaker for a code practice oscillator. In all
there are, and will continue to be, many
uses for this common receiver, so when
somebody gives ‘em away . .. take ‘em

...W3JJUm
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Fail Safe

2PST

o— LOAD NO. 2
o
HOT AC——4@
NUETRAL
:i LOAD NO.I
Fig. 1. Schematic for a two load fail safe
arrangement.

Have you ever had a desire for a fail
safe method of turning on the filaments
prior to turning on the transmitter high
voltage supply? Or how about a guarantee
that the bias power supply will always be
turned on first, so that bias voltage would
be present on the transmitting tubes prior
to the time that the plate supply was
turned on? Perhaps you need to turn on
the final plate supply prior to turning on
the modulator plate supply, in order to
protect the modulation transformer. Oper-
ating the modulator without a load can
cause excessively high voltages to appear
across the modulation transformer wind-
ings. Result—shorted transformer.

At this point someone is bound to say
“Who uses a modulator in this day and age
of Sideband”. Well for the SSB boys; you
may want to work wup a fail safe
arrangement to turn on the final plate
supply to that 4-1000 prior to turning on
the screen supply. If you aren’t careful—
—BLOO—Y——the screen current will rise
to excessive values and there goes another
expensive final.

For most home constructed equipment,
the only parts required are two DPST
toggle switches. The schematic for a two
load fail safe arrangement is shown in Fig.
1%
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Switching

W. W. Davey W7CJB
329 East Kent
Missoula MT 59801

This system can be carried a bit further
and by using three each 4 pole switches
any three load circuits can be turned on in
a 1-2-3 order. No matter which switch is
operated first, the no. 1 load is turned on.
The second switch to be operated turns on
the no. 2 load, and the last switch to be
operated turns on the no. 3 load. At this
point, operating any one of the switches to
the *““off” position will disconnect the no. 3
load. The second switch to be turned “off”
will disconnect the no. 2 load, etc. The
schematic for this arrangement is shown in
Fig. 2.

Other uses for this switching arrange-
ment will no doubt come to mind, such as:
1. Always turn on the SAFE light in a
photographic dark room prior to turning on
the enlarger.
2."Always turn on the cooling fan ahead of
the filament transformer when using air
cooled tubes..

4PST LOAD NO. I
___/Hr_m_
—o o4
o
— o o4
HOT AC o o—9 Uean hore
{7/’0 ﬁ-{'— NEUTRAL
"
o
oo
oo
oo LOAD NO.3
Lo —

Fig. 2. A three load circuit can be turned on
in 1-2-3 order by using this arrangement.
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Dollar Sale
EACH PACKAGE
MONEY BACK GUARANTEE

1 AMP :IAI GLASS

Silicon Rectifier e
Choice of Pa_:lugc 800V 1Dfll?)‘l.]

g“;?'{g,!'“in!':":-h' 15 AMP TRIAC PRESFIT

g 17-100V 0O 4-100V

0 12-200V O 3-1200V

T AMP_SCR FLANGE PACKAGE
100V 10/%1.00

3 AMP 2 AMP BULLETS

o Gnpls HERstay 12—200V  $1.00
10-100V - .

g 8%660" B 35000y 10—500V  $1.00

O 5400V @ 1-1200V 8—800V $1.00

CIRCUIT BOARD SPECIAL

A-Appruximluly 200 diodes—7 transistors—
over 50 resistors complete with hoard'-!l 25

0 Amp. Stud 24 V, for $1.00
Pllsuc low power transistors BNP No Test 25 for $1.00
FULL WAVE BRIDGES
PRV | 2Amp | 3Amp | S5Amp | 10Amp
Sov_ | 1.28 | 13s | 1.0 | 1.70
100V | 150 | 1.60 | 1.75 | 1.98
200V | 1.78 1 1.85 | 2.00 | 2.20
400V | 2.00 | 2.10 | 2.25 | _ 2.45
600V 2850 | 260 | 2.75 | 2.95
aoov | 3.00 | 3.10 | -3as i 3.45
sll.lco" CONTROL RECTIFIERS
PRV | _1AMP | 3AMP | 7 AMP
50 | .20 | .25 | .30
100 | 25 I .30 | .35
200 | .40 | .as | .50
300 .80 I .70 | .80
400 1 75 ] .85 i .95
500 1 = I = 1.00
600 ] . | v ] 1.30
TRIACS
PRV | 1 AMP | 3 AMP | 8 AMP |10 AMP | 15 AMP
100 | .40 50 | .78 100 | 1.20
200 | .65 .78 | 1.00 1.40 | 1.80
300 | 1.00 1.0 | 1.25 1.90 | 2.20
400 | 1.30 1.40 | 1.80 2.30 | 2.80
S00 | 1.60 | 1.80 | =z.10 | 2.75 | 3.10

3. Turn on your CB receiver prior to turning
on the transmitter. Many CB’ers leave their
receivers on for monitoring purposes, and
with the squelch operated, it may be
difficult for non-technically  minded
persons—your mother-in-law, for
instance—to know whether they turned on
the transmitter or the receiver. Just explain
to them to operate either switch to turn on
the receiver.

4, How about turning on the RTTY power
supplies prior to turning on the printer
motor?

If the two or more pieces of equipment
are widely separated, it might be best to
mount the switches and provide outlets in
a small Minibox. Be sure to label the
outlets 1,2 or 3 to indicate which outlet
will energize first, second or third. Plug the
equipments into the Minibox and connect
the Minibox cord to the electrical wall
outlet.

You can also fool your friends with
such a box. Plug two or three lamps, as the
case may be, into the outlets and let them
guess which switch controls which light.

. WiCIB

NO SALES TAX — WE PAY POSTAGE
OTHER PRODUCTS ON REQUEST
PARK ELECTRONIC PRODUCTS

P.0O. Box 78, N. Salem, N.H. 03073
603-893-0276

HEP 170 2.5A 1000V
1N 914 Signal Diodes
7490 Decade counter
7441 Decimal Decoder/Driver $3.10 5/
UL 914 Gate $ .

UL 923 JK Flip-Flop

$1.50 10/$ 8

K-ENTERPRISES

1401 N. Tucker, Shawnee, Okla.

2 METER PREAMP
NEW MODEL HP-2A

* SMALLER SIZE

ONLY 1x3x%
FITS INSIDE MOST SMALL
TRANCEIVERS

} &« SAME SPECS 20db gain, NF 3
& + SAME LOW PRICE
g ONLY ‘] 395

KIT MODEL 5995

POSTPAID U.5, & CANADA
MICH. RES. ADD 4% TAX.

Hale Electronics

803 17th Street Bay City, Michigan 48706
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SAROC, Flamingo Hotel Room
rate $12.00 plus tax, single or
double occupancy. Mail to Fla- 89005
mingo Hotel, Las Vegas.

SAROC, advance registration $14.50
per person, regular registration at the
door, Flamingo Hotel Late Show, Sunday
Breakfast, Cocktail

Parties,
and Meetings. Mail to SAROC.

GET READY FOR THE TH NATIONAL.
CONVENTION

JANUARY 6 TO 9 - 1972
FLAMINGO CONVENTION CENTER
LAS VEGAS, NEVADA

SAROC, sponsored by Southern Nevada
ARC, Inc Box 73, Boulder City, Nevada

HILTON
LAS VEGAS, NEVADA

Seminars
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David McLanahan WA1FHB
P. O. Box 394
Hadley MA 01035

BACK TO MOTHER
EARTH THE EASY WAY

Here’s an easy way to let hydraulics (via a garden hose) do the
working to establish a good ground connection for home

station or antenna array.

The importance of a good earth ground
to an amateur radio station was iter-

ated in QST (Aug 1970, p.38). The point is
an important one. Improper grounding can
cause weird radiation patterns, severe ener-
gy losses, and in some cases a serious shock
hazard to the operator. QST’s solution to
the grounding problem is an excellent one:
a 10 ft length of galvanized iron rod,
sledgehammer-driven into the ground.

My problem is that I have had difficulty
finding 10 ft tall acquaintances willing to
come over and wield the sledge.

The solution, it turns out, is simple. From
your neighborhood hardware store, buy a
length of % in. rigid copper pipe and a
brass female hose connection to match.

Fig. 1. Female hose connector is sweat-soldered
to rigid copper ground pipe. Solder is shown in
solid black. Use a blowtorth and plenty of heat.
If the hose coupling is forgotten, it can be easily
slipped over the plain end of the pipe after the
soldering is finished. Soldering in a pipe to pipe
coupling for a longer ground rod is similar
although less convenient because the pipe will be
vertical. Have a friend hold the upper pipe.
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While you’re there, pick up a bit of solid
solder and a length of the leaviest wire you
can find.

Use a torch to solder the fitting to one
end of the pipe. Clean the pipe and fitting,
tin the pipe all the way- around with the
solid solder, and put the preheated fitting
in place. As it’s only temporary, the joint
needn’t be “plumber approved.”

The site for the ground rod should be
chosen to give a short run to the shack (or
in the middle for an array) and to have
overhead clearance to wield the 1020 ft
pipe for insertion. It should be more than a
foot or so from the basement wall to insure
clearing the footings, and with luck, it
should be within hose-reach of the nearest

Fig. 2. Insertion of the ground rod. The flowing
water will “erode’ a hole out ahead of the pipe.
The pipe should be started far enough from the
wall to miss the concrete footings if they are
present. Stop dropping the pipe (and shut off the
water) before the top of the pipe is even with the
ground to ease removal of the coupling and
soldering of the bus. After the bus has been
installed, stepping on the pipe will force it down
to ground level,
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outdoor faucet. Hook up the hose, turn on
the water full blast, and with the hose-end
of the pipe in the air, drop the pipe straight
into the ground. It will sink with a mini-
mum of effort as the flowing water bores
the hole ahead of it.

Judicious wiggling will clear most under-
ground obstructions. If you hit one too big
to pass, lift the pipe out and try again with
a new hole. Leave about a foot of pipe
sticking out of the ground.

Unhook the hose, let the water drain
away, and unsolder the hose connection.
The bus wire can now be soldered to the
top of the pipe while the solder is still
melted. Foot pressure on top of the pipe
will now drop it even with the ground
where it will pose less of a danger to kids
and burglars sneaking around outside the
house in the dark.

The ground bus should be routed to the
shack by the most direct route, keeping in

mind that it is an rf connection as well as a
dc one. Many plush installations run the

ground bus directly to a grounding bar,
which may be fitted with pin sockets or
binding posts, and runs across the back of
the work table.

VARIAC OR
POWERSTAT
AUTO-TRANSFORMER
G=ley TO GROUN
D ROD
FILAMENT
TRANSFORMER  DEING TESTED

©

TO "OFFICIAL"
HOUSE GROUND

Fig. 3. Cheapie circuit for checking the ground if
you don't have a ‘“megger’” handy. Voltmeter
should read higher than the output of the
filament transformer. The ammeter should read
about one amp full scale. In addition to lowering
the voltage, the filament transformer provides
isolation between the line and ground. Don't try
this circuit without it. To test the ground, set the
autotransformer tc zero and close the primary
switch. Slowly turn the voltage up while watch-
ing the ammeter. When you get an ammeter
reading like 0.5—1A, note the corresponding
voltage and shut off the power. Resistance is
calculated from Ohms Law (R = E/I). 2582 or less
and you have a good ground. A higher resistance
may mean that the “house ground'' doesn't get
to the local soil, and the ground rod is still okay.
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After the rod is installed, it may be
some time until the soil resettles around
the rod. This action can be hastened by
gently flooding the area with water, as with
a lawn sprinkler, and by tamping the area
around the rod with a broomstick.

Checking the effectiveness of the final
installation can present a problem, in that
if you had a really good ground to begin
with, you wouldn’t have put in another.
Probably the best reference is the house
ground, used by the power and telephone
companies, and connected (the green lead)
to each box housing an electric outlet or
switch (it says here). An ordinary ohm-
meter is useless for this measurement.
Stray electric fields can build up voltages
that, with a high impedance instrument,
can be positively frightening. Rather, con-
nect a low voltage source such as a variac-
fed filament transformer in series with an
ac ammeter, and hook this between the
house ground and your ground. Monitor
the applied voltage with a voltmeter and
compute the resistance to your ground
using R = E/L

If the ground doesn’t seem to be as
effective as you’d like, there are three
remedies. For the short term (perhaps
longer with luck) soaking the area around
the ground rod with water should increase
subterranean conductivity. If this doesn’t
help, add salt. Copper sulfate is good if it is
convenient, otherwise table salt is fine.
Spread a pound or so around the rod and
soak it in with water. The last resort is a
longer rod (or another separate ground
rod). To lengthen the rod, merely lift it out
of the ground a bit, unsolder the bus lead
and replace it with a coupling. Solder on
another length of pipe fitted with the hose
connector on the other end, and let 'er go.

Unfortunately, grounds, like everything
else, deteriorate with age. If salt is used, it
eventually leaches away, and often the pipe
will build up a high resistance layer. Check
the ground resistance once a year or so,
when you *“‘pull maintenance™ on the rest
of the gear in the shack. If you maintain
the system this way, you too will be able
to tell your friends that you are “‘well

grounded™ in amateur radio.
...WAIFHB=
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3 dB«-3bucks

M any of us sometimes get involved in
rather elaborate antenna or ampli-
fier projects in order to improve our signal
by only a few dB. Some projects, partic-
ularly antenna ones, can benefit both
transmission and reception and so the cost
and effort involved might be considered
more worthwhile. However, when a project
provides only a potential improvement on
transmission, a “plateau” is often quickly
reached beyond which the dB gained to
dollar ratio becomes very unfavorable.
This article explores one very simple
and inexpensive means by which one can
usually still gain a few dB of transmission
effectiveness with any SSB equipment sei-
up. If one has already glanced at the circuit
diagrams, it may give rise to the idea that
only simple “old hat” 3003000 Hz audio
response restriction is going to be suggested
since the circuits are simple tone control
types. However, that is not the case.
Usually the audio and rf filter circuits in
any modern SSB transmitter already sharp-
ly limit the audio response below 300 Hz
and above 2500—-3000 Hz. Many “com-
munications” type microphones are also
frequency response limited. Within the
frequency response range, great care is also
usually taken to insure that the response is
“flat,” on the theory that no narrow group
of frequencies should restrict the overall
peak power input. All frequencies are not
equally effective in conveying under-
standing and if the frequency response
could be properly tailored to favor such
frequencies, improved transmission will re-
sult over a “flat” audio response. No
increase in the power input or output of a
transmitter will result from such audio
response ‘“‘tailoring’ but better use will be
made of the available power so that under
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John J. Schultz W2EEY/1
40 Rossie St.
Mystic CN 06355

weak signal conditions an apparent im-
provement of several dB in transmission
effectiveness will usually result.

100

80

RELATIVE VALUE 60
TO VOICE SIGNAL
INTELLIGIBILITY

40

20
500

FREQUENCY (CPS)

1ooo 2000 3000

Fig. 1. As shown in this graph, all frequencies In
the 300—3000 CPS range do not contribute
equally to voice signal intelligibility. A com-
pletely ‘‘flat’’ audio rtesponse in & transmitter
does not, therefore, provide the best voice signal
effectivness.

Basic Concept

Many studies have been made con-
cerning which frequencies are the most
effective in conveying clear voice com-
munications under both noisy and quiet
conditions. Many such studies were made
for the development of vocoders, for in-
stance, where only selected portions of the
speech frequency spectrum may be selec-
ted to eventually develop a composite
narrow-band voice signal. Figure 1 is a
generalized curve showing the relative value
of each frequency in conveying clear voice
communications. The very low frequencies
are not extremely effective but there is a
very interesting peak in the broad range of
375-550 Hz. Higher frequenices are also
important until about 2000 Hz and then
there is a rapid decrease in the relative
effectiveness of still higher frequencies.
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SELECTED

CONVERTERS ano RECEIVERS

40 dB GAIN 2.5-3.0 N.F. @ 150 MH

2 RF stages with tran-
sient protected dual-
gate MOSFETS give
this converter the high
gain and low noise you
. need for receiving very
weak signals. The mixer stage is also a dual-gate
MOSFET as it greatly reduces spurious mixing
products — some by as much as 100 dB over that
obtained with bipolar mixers. A bipolar oscillator
using 3rd or b5th overtone plug-in crystals is
followed by a harmonic: bandpass filter, and where
necessary an additional amplifier is used to assure
the correct amount of drive to the mixer. Available
in your choice of input frequencies from 5—350
MHz and with any output you choose within this
range. The usable bandwidth is approx. 3% of the
input frequency with a maximum of 4 MHz. Wider
bandwidths are available on special order. Al-
though any frequency combination is possible
(including converting up) best results are obtained
if you choose an output frequency not more than
1/3 nor less than 1/20 of the input frequency.
Enclosed in a 4-3/8"" x 3" x 1-1/4" aluminim case
with BNC receptacles, power and antenna transfer
switch.
Thousands of our converters are now in use by
satisfied customers, many of whom are government
agencies and universities.
Model 407 price: 5—200MHz .......... $42.95
201-360MHz ......... $44.95
Prices include .005% crystal. Additional crystals
$5.95 ea.

VHF FM RECEIVER
11 CHANNELS e 135—250 MHz

® 11 crystal-control-
led channels. ® Avail-
able in your choice of
frequencies from
135—250 MHz in any
one segment from
1—4 MHz wide. @
® | F. bandwidth
{channel selectivity available in your choice of
+/— 7.5 KHz or +/— 15 KHz. ® 8pole quartz
filter and a 4-pole ceramic filter gives more than
80 dB rejection at 2X channel bandwidth. ® Fre-
quency trimmers for each crystal. ® 2 to .3
HMvolt for 20 dB quieting, @ Dual-gate MOSFETS
and integrated circuits. ® Self contained speaker
and external speaker jack. ® Mobile mount and
tilt stand. ® Anodized alum. case,6”x7''x1 3/8".
Model FMR-250-11 price: 135—180 MHz $109.95

181—250 MHz $119.95
.001% crystal. Additional

Price includes one
crystals $6.95 ea.

VANGUARD LABS *

20 dBMIN, GAIN
3 to 5 dB MAX. N.F.

This model is similar
in appearance to our
Moaodel 407 but uses 2
low - noise J-FETS in
our specially designed
RF stage which is
tuned with high-Q mi-
niature trimmers. The
mixer is a special dual-gate MOSFET made by
RCA to meet our requirements. The oscillator
uses bth overtone crystals to reduce spurious
responses and make possible fewer multipliers in
the oscillator chain which uses 1200 MHz bipo-
lars for maximum efficiency. Available with your
choice of input freguencies from 300—475 MHz
and output frequencies from 14—220 MHz.
Usable bandwidth is about 1% of the input
frequency but can be easily retuned to cover
more. This model is now in use in many
sophisticated applications such as a component
of a communications link for rocket launchings.

Model 408 price:
.005% crystal included.

i

NOTE:

All the items on this page are for operation on 12
VDC. See back issues of 73 Magazine for some of
our other products. Still available are our
FMR-150-A at $89.95 and a line of frequency
scalers starting at $99.50.

HOW TO ORDER:

State model, input and output frequencies and
bandwidth where applicable. Remit in full, inclu-
ding sales tax if you reside in N.Y. State, direct
to Vanguard Labs. Prices include postage by
regular parcel post. For air mail or special
delivery include extra amount, gxcess will be
refunded.

' COMING SOON: .0005% crystal control
for 2 meter transceivers for less than 25¢

per channel! Watch for our ads in 73
Magazine.

-196-23 JAMAICA AVE.

HOLLIS, N.Y. 11423
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A filter that would correct a “flat”
response to conform to Fig. 1 would have
to exhibit a sharply rising response below
about 500—-600 Hz and again from the
500—-600 Hz mid-point, a gradually rising
response for higher frequencies. Unless the
transmitter af/rf circuits provided the ne-
cessary total bandwidth restriction, it
would also have to have a very sharp cutoff
helow 300 Hz and above 2500—3000 Hz.
Assuming that the latter function need not
be provided by an auxiliary filter, many
simple audio shaping circuits can be used,
Fig. 2 provides some examples.

The circuit of Fig. 2A is about as simple
as one can get. It can be inserted directly in
a high impedance microphone lead or in
the lead between a compressor or preampli-
fier output and a transmitter. The loss it
introduces can easily be taken up by the
reserve gain of most transmitter micro-
phone amplifiers. The circuit of Fig. 2B is
really a standard high-fidelity tone control
unit but quite useful since it provides
separate low and high frequency boost and
attenuation. Such a circuit could easily be
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Fig. 2. Various audio ‘‘tailoring” filter circuits
which can be constructed for about $3 or less.
They can be inserted between the usual high
impedance microphone and a transmitter or
between the output of a compressor and the
audio input of a transmitter.

assembled on a piece of Vectorboard and
placed inside a compressor enclosure. Min-
iature PC board trim potentiometers can be
used since once initially adjusted, the unit
can be left alone. The circuit of Fig. 3C
using a Siliconix FET provides even more
elaborate and exaet frequency response
“tailoring™ to assemble the circuit in a
Minibox enclosure using a battery supply
(the current drain is less than 1 mA).

Adjustment

No matter which network is used, it
generally does no good to set it up for
proper frequency response using test in-
struments. It must be remembered that it’s
the total integrated audio response, starting
at the microphone, which must be set for
maximum effectiveness. Individual opera-
tor’s voice characteristics and operating
habits can also influence the adjustment.
Some microphones change their frequency
response, for instance, depending upon at
what distance they are used, although the
variation is not usually large with a good
microphone. So, an on-the-air test is us-
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FRECK RADIO SUPPLY

38 Biltmore Ave., Asheville, N.C. 28801
(704) 254-9551

Serving the amateurs for 43 years

Large Stock of Used Equipment. FREE list
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Galaxy ® Kenwood @ Signal One ®Swan
® Tempo ® Hy-Gain ® Newtronics ® Several
Others.
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Bank Americard - Master Charge
Tenny Freck W4WL — Sandy Jackson Mgr.
Harvey Nations W4V0OV

A 2M PREAMPLIFIER

12 vdc powered.
27 db gain (approximately)
noise figure 2.5
will take Regency HR-2
or Motorola to 0.1 v sensitivity
without appreciable noise.

Metal case. ONLY $17.95 ppd

CRAWFORD ELECTRONICS
302 West Main, Genoa IL 60135
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ually the best means of adjustment. The
power level that is used is not important
and, indeed, for proper adjustment the
transmitter output level must be reduced
or the rf gain on the cooperating station’s
receiver turned back to simulate a jusr
barely readable signal. The adjustment pro-
cess is simple but it does require time and
patience. The same number sequence
should be repeated by the operator while
each one of the two potentiometers of the
filter wunit is independently adjusted
through its range (or the single potentiom-
eter of the circuit of Fig. 2A). The re-
ceiving operator must continually keep the
receiver rf gain turned back to simulate a
very weak signal while he tries to distin-
guish which filter settings produce the
most effective transmitted audio. Often, it
will be found helpful to make provisions
for removing the filter unit so a direct
comparison can be made between the
original audio setup and a setup using the
filter set to what appears to be its optimum
response. Care must be taken that the
transmitter is modulated to the same pow-
er input level in each case. The effect of
the filter will not be noticed by an in-
creased “S” meter reading at the receiver
but by a very distinguishable increase in
the intelligibility of the audio under weak
signal conditions.

Results

The author experimented primarily with
the filter circuit of Fig. 2B used after a
compressor. A good quality crystal micro-
phone was used. After adjustment, com-
parison reports consistently indicated an
increase in signal effectiveness equal to
increasing the transmitter power level by
several dB.

As long as one is willing to devote a bit
of time to the adjustment process, audio
“tailoring,” by use of one of the filter units
presented, will be found to be one of the
easiest ways possible to add extra dB to an
SSB signal. No internal modifications to a
transmitter are necessary and usually pas-
sive circuitry can be used so that no power
source is necessary.

...W2EEY/1m
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PUBLICITY:
IMER,

s amateur radio getting poor marks for
. the way it tells its story to the public?
You bet your sweet donkey!
Most of us know about the many
public-spirited activities performed by
hams every day. But the public isn't so well
informed, and it’s my opinion that we have
no one to blame but ourselves for this
“communications gap.”
To bridge this yawning chasm we've got
1o wake up to the need for good, very basic
publicity. It could be that if more hams
had a working knowledge of how to tout
our accomplishments, the public would

Devere “Dee” Logan WB2FBF
21 Judith Street
Nanuet NY 10954
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Radio amateurs reported special election issues
directly from cities and towns to the Vermont
Educational Television studios during the last
election.

Two political commentators on the left stood by
as Jim Viele (W1BRG) and Joe Frank (W1SOV)
received returns from mobile stations through
Vermont 2 meter FM repeater stations on Mt.
Mansfield and Killington. Ham radio techniques
provided service several hours faster than normal
wire services.

have a far better understanding of our
significant contributions.

Why should we worry about it? We
hams are licensed to operate in the public
interest; our frequencies aren’t granted
solely for our own amusement. There is
also a shortage of frequencies that’s causing
our neighbors in their squeezed channels to
eye our bands enviously. Some of them see
our bands as elbow room for their services
and consequently they’re running mimeo-
graph machines far into the night turning
out press releases jammed with reasons
why it should be “them and not us.”

We've got to justify our existence
whether we like it or not! What happens to
our frequencies may well be determined by
public opinion and how it’s impressed
upon regulatory agencies and congress.
Let’s face it — public opinion is formed to
a large extent by what people learn from
newspapers, radio, and television. If we’re
not telling our story in a positive way, who
will? Public relations is sorely needed!

What’s public relations? One definition
is simply: “Good performance publicly
acknowledged and appreciated.” Or how
about: ‘“Doing good and telling about it.”
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Jim Viele (foreground) and Joe Frank report
special returns from all over Vermont during the
1968 election owver Vermont educational tele-
vision network. Hams from all corners of the
state reported directly to the studio with mobile
stations on 2 meter FM frequeneies through the
Mt. Mansfield and Killington repeater stations.
Report on returns were televised every few
minutes as cameras were turned on the ham
station. This technique made it possible to beat
out normal wire-service reporting by several
hours.

We certainly qualify for the former, but
fail in the latter!

The scope of this article isn’t in what to
do, but rather how to tell about it. Every
ham has a chance to help out, and it
certainly doesn’t take a large, megabuck-
financed national organization to do the
job. We’re talking about grass-roots pub-
licity; zeroing in on your community with
the radio amateur’s story.

While it’s true that radio clubs have
more going for them in terms of activities
to report — field days, traffic, radio
classes — many equally newsworthy events
are happening to individual hams all the
time.
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Standard Communications, the world’s largest manufacturer of
VHF marine equipment, has developed a professional quality
VHF/FM 2 meter transceiver especially for amateur use. The
“826” is so compact that it makes mobile installations practical
in almost any airplane, boat or car, and it becomes fully portable
with Standard’s battery pack. When used in conjunction with the
AC power accessory, it also makes an ideal, low cost base station
unit. Enjoy the fun of amateur radio communication wherever
you go for just $339.95.

)\ STANDARD
v COMMUNICATIONS CORP.
P.0O.Box 325, Wilmington,

Calif. 90744 (213) 775-6284

The world’s largest manufacturer of marine VHF equipment.



Recognize news when it happens! To be
effective, you've got to have a story that
will interest the news media. Since most
news editors are pretty hard-nosed about
what they accept, it helps to develop a feel
for what will “sell.”

Your dictionary may tell you that news
is “‘something that just happened,” but
there’s more to it than that. Wilbur
Schramm once wrote in the Journalism
Quarterly that news “exists in the minds of
men.” He said that it’s not the event but
the reconstruction of the framework of
that event. It means writing a news story in
a way that’s meaningful to the reader.

There are zillions of things newsworthy
happening within amateur radio through-
out the year, and many of them can be
quite valuable when multiplied by news
media. The unusual, dramatic, and exciting
things are first choices. Hams handling
emergency traffic during storms, floods, or
fires make news, for example. So does a
holiday traffic handling project for GIs
overseas. Field days and emergency tests
qualify, and so, too, does a club radio class.

88

Thanks to the efforts of Harold (K2DLD) these
Schenectady, N.Y., parents were able to phone
patch with their sons and daughters during a
singing tour of South America. This good exam-
ple of public service resulted in favorable news-
paper and television coverage.

Photo: Schenectady GE News

Just as various bands provide hams with
various degrees of “‘reach” for their signals,
so, too, do news stories vary according to
their subject matter.

Some things make good copy for your
local newspaper, such as the ladies night
club meeting announcement with an ac-
companying list of XYL committee mem-
bers. Other stories have so much inherent
drama that they command the attention of
a wider circle of news outlets, such as the
Alaskan earthquake traffic handled by
hams.

Before contacting the press about im-
portant ham happenings it’s important to
organize the facts. If the event is one in
which you’re a participant, the job is easy.
Otherwise, you’ve got to gather the facts
from others before writing up the event.
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Your DYCOMM BOOSTER is compatible with all available FM rigs.
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For the radio club publicity chairman this
means legwork or landline calls, although
the job can be made much simpler if he
publicizes his telephone number in the club
bulletin so that members automatically call
when things happen.

After securing the facts, the task is in
organizing them in a logical manner in a
news release. The key here is in following
proper form and style so that the‘infor-
mation is in familiar, ready-to-use format.
Editors are human, and giving them some-
thing requiring little or no major trans-
lation or rewrite may result in publication
instead of the circular file.

Most news releases contain the same
basic elements: some heading designating
the issuing organization or individual, a
release time if it’s dated material, a date of
issue, contact information, and the actual
news matter,

Taking it from the top, a letterhead is
usually the best vehicle for carrying news,

since it adds an air of authenticity to the
document. Radio club stationery is ideal
for the job. If you’re not representing an
organization or can’t get a letterhead, you
can use whité bond. In either case, type the
words News Release across the top or flush
with either right or left margins.

Next, date the release. This means the
date you’re issuing the information and not
necessarily the date of the event mentioned
in your text. On current, topical news
items type the words For Immediate Use
which indicates that yours is dated infor-
mation.

This news photo catches the action of the radio
amateurs’ role in supplying ecommunications for
the Albany to New York Quthoard Motorboat
Race. Hams provided communications over the
entire 155-mile route via 75 meter SSB and 2
meter FM via repeater. Note the identifying sign
positioned In the scene, Such public service

activities are good newsmalers.
Photo: WIDQO




If vour release covers an event that’s
already history, such as a field day report,
be sure that you distinguish between the
actual date of the event and the date of
release.

It’s important to include the name,
telephone number, and, if possible, the
address of the person issuing the release.
An alternative is the name of someone who
could answer questions about the release in
the event an editor has them.

Organize the facts. 1 stress the impor-
tance of getting all the facts before sitting
down at the typewriter. Check all infor-
mation for accuracy, since any errors re-
flect upon the news media as well as you,
and an editor isn’t likely to accept a second
story if he finds boo-boos in the first.

Put the most important facts first,
organizing them in a Who, What, Where,
When, and How format. This is standard
journalistic style, and certainly impresses a
news editor more than a disorganized,
random collection of facts that are difficult
to reorganize.

As an example, here’s the lead para-
graph of a news release I prepared for the
Schenectady Amateur Radio Association:

Getting reporters “‘where the action is,” such as
this antenna raising during a Schenectady field
day, makes for good television and newspaper
photo - coverage, This scene was part of an
over—all video summary of field day by a local
television station. Photo: W1DQO

o ey P
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“More than 150 Schenectady amateur
radio operators will participate in a simu-
lated emergency test this weekend as a part
of a nationwide exercise conducted in

cooperation with the American Red Cross

and Civil Defense agencies. . .”

Following this lead paragraph, the re-
lease went on to outline additional facts
and explanatory details of the story.
Among them: who was sponsoring the
radio activity, the reason for the emer-
gency test, messages to be handled, and
quotes from the radio chairman and local
Red Cross chapter chairman.

Try to “sniff out” the most important
or dramatic part of the story for the lead
paragraph, and then fill in the additional
facts of the story as the release goes on.
Grabbing someone’s attention is the first
hurdle a writer faces, and it insures that
more people will read it than pass over it.

The more professional-looking the re-
lease, the better are its chances of being
considered for publication. Here are some
of the basics:

® Type the release on good white bond,
double-spacing throughout.

® Stick to the facts, avoiding opinions
that seem to editorialize.

® Use plain English, good grammar, and
common phrases while avoiding ham jargon
that wouldn’t be understood by the general
public.

® Keep sentences short, and eliminate
extra words — crisp style is a plus.

@ Use full names and addresses when
mentioning individuals. Call letters aren’t
too important for local use but naturally
should be included in stories sent to radio
magazines.

® [f your town has several news media,
be sure to release your news simultaneous-
ly. Editors are irritated to spot a story ina
competing news medium before they ve
seen it. (Amen! — Ed.)

Including a photograph with a news
story is an important “extra’ that increases
the chances that a story will be used. But,
since the cost of preparing printing plates
of photographs is considerable, editors are
fussy about what they’ll accept. It’s got to
be good!
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OUTLETS TO CHECK

@ Daily newspapers

@® | ocal radio & television stations

@ Weekly newspapers

® Company magazines (if your story in-
volves employees of local firms)

@® Chamber of Commerce magazines

@ Amateur radio magazines

® School newspapers (if your story in-
cludes student participation)

® Major metropolitan newspapers that
publish state-wide news features
that include your community.

Unfortunately for most of us, this
means shelling out a few bucks for a
reasonably competent photographer who
can come up with professional-quality
prints. Polaroid shots don’t make the
grade.

Whar makes a good photograph? You
can judge that by looking over some of the
popular national magazines. Visual interest
is the key. Action shots showing people
doing something are much more desirable
than the standard shot showing people
lined up like phased verticals and just
“standin’ around not doin’ nothin’.”?

If you're sending along a newsphoto
with your story, be sure you identify it as
to subject matter or in terms of “what’s
happening.” Attach this information in a
photo caption, and if there are people,
identify them.

Some news events lend themselves to
coverage by rtadio or television. Prime
subjects include activities such as field day
in which the action and immediacy of the
moment combine to provide ideal broad-
cast stories. Highly visual events like anten-
na raising, generator checkouts, rig setup,
and actual on-air situations are great on
camera. If your local TV station can spare
a sound camera, it would also be possible
to interview the FD chairman who could
explain the action and the significance of
the drill. The drawback to video coverage is
that most stories must be boiled down to
about a minute, so every scene and every
word count.
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RCA ovens new, 12 v. & 6/12
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NEWSWORTHY ACTIVITIES

® Emergency traffic handling

® Distress calls handled

® Emergency drills and field day

® [nteresting ‘phone patches

® Public service networks

® Radio classes

® Furnishing communications for special
events (parades and election returns)

® Special club programs

® Speeches on ham radio to civic groups

® Radio exhibits in schools

When you approach a broadcast station,
remember that most of them are quite
busy and follow rather complicated logis-
tics in setting up stories in which a camera-
man is involved. So if you’re interested in
having them cover your event, give them
plenty of advance notice. By mail, include
a cover letter with your release pointing
out the importance of the story and
offering your help in setting up any film
coverage. Don’t try to shove the story
down the throat of a news editor, however.
Editors decide if the item is going to fit
their schedule, and even if they don’t agree
to do a film story they may still mention it
in their newscasts.

Give the press a “Fact” sheet. Busy
editors are willing to learn sabout your
organization, but they want the basic facts
boiled down to a few clearly written
paragraphs. In short, the “nitty gritty” of
it all. A typical fact sheet could contain the
following elements:

® Why your organization was organized,
hopefully stressing the public service as-
pects of amateur radio.

® Where your organization is located,
the geographic area represented by your
members, and the headquarters address.
Club call letters may be added where
appropriate.

® Who your members are: A good spot
to emphasize the fact that hams are li-
censed by the government only after pas-
sing stiff exams on code, theory, etc. This
distinguishes the amateur radio organiza-
tion from CB groups.
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® How you function: Emphasize here
any public service activities in which the
group regularly engages, such a traffic
handling, radic classes etc.

® What vou’ve done: A summary of
noteworthy accomplishments could be in-
cluded if the club has been around long
enough to build up a scrapbook of good
deeds.

One word of warning: Remember that
yours isn’t the only news passing the news
desk and that sometimes your story may
never see print or get on the air. There’s
competition for news coverage, and this
QRM can sometimes drive your story right
out of the running!

Don’t be discouraged!

Even if you've labored over a news
release all evening (and missed a beautiful
band opening or DX) you really haven’t
labored in vain. Send the story to the
amateur radio magazines if appropriate,
adding the call letters of those involved and
any ham jargon that had to be excluded
from the local version.

If your club has a bulletin, ask the
editor to consider a version of your story
for his next issue. Editors are always
hungry for good copy!

Keep a file of all news releases. Such a
file is handy in the future when writing
similar stories, since the writer can refer to
it for style and approach.

Thanks. When your local news media
have used several of your stories, it’s not a
bad idea to write them a note of thanks.
Editors appreciate this.

If yvou’re the publicity chairman of a
radio club, add some information as to
how a newsman can reach you. Sometimes
an active newspaper or broadcast station
will go looking for interesting feature
stories, and they may think of your group
the next time they’re stuck for an idea.
Such things as radio classes for teenagers
make good copy.

In summary, tell the story of ham
radio’s positive contributions, and tell it
often! It’s a sound way to build an equally
sound public appreciation of our efforts.

Who knows? When the going gets rough,
we may need this good will “‘savings
account” more than we realize. WB2FBF®
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Neat . . Compact . . Versatile !

Ray Grenier, K9KHW, Mail Order Sales Manager at
AMATEUR ELECTRONIC SUPPLY, says:

“Operating all bands (160 thru 2 Meters) is a real pleasure with my DRAKE
4 LINE setup. You, too, can eliminate all of that extra gear and mess usually
needed for that much frequency coverage. Let me help you go the same route. .
....all the way, as | have done - or just one unit at a time.

Visit our store or write me at AMATEUR ELECTRONIC SUPPLY for the best
Trade or No-Trade Deal on new DRAKE equipment. You will be surprised how
little per month it would cost you to own new DRAKE equipment when you use
our convenient Revolving Charge Plan.

Remember, too! When trading with AMATEUR ELECTRONIC SUPPLY you can
use our STAY-ON-THE-AIR PLAN, which means you can keep your trade-ins
until your new equipment arrives. — Lose no operating time! CU on the airt”

The BIGGEST — The BEST - In the MIDWEST

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216
Phone (414) 442-4200

STORE HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3




" RADIO BOOKSHOP BIG DEALS

BOOKS !

ADVANCED CLASS STUDY
GUIDE Up-to-the-minute sim-
plified theory, written with
the beginning radio amateur in
mind. This unique book covers
all aspects of the theory exam
for the Advanced Class license
and has helped hundreds of
hams to sail through the exam

IrJ.not;hing else like it in prig%.

1001H ..

EXTRA CLASS LICENSE
STUDY COURSE BOOK The
Extra Class License Study
Guide is now available in book
form as a permanent addition
to your radio library. This is
the complete course that was
published in 73, covering
every technical phase of the
new license exams for this
highest class of amateur lic-
ense. This also covers, in the
casiest-to-understand form,
just about every technical
question likely to be asked on
the First Class Radiotelephone
exam. This is the first study
course ever published that is
written so the newcomer to
radio can understand it. With
this book you can face the
FCC exams knowing that you
understand the theory and
with no fear of rewritten ques-

- tions.
1002 ppd USA $4.95

VHF ANTENNAS This hand-
book is a complete collection
of up-to-date information
about VHF and UHF anten-
nas, with design hints, con-
struction and theory. If you've
been wondering what array
you need, this book will give
you enough background to
IInOatl]{&? the right decision.

COAX HANDBOOK In-
valuable book for the ham or
the lab and for everyone else
who doesn’t want to have to
keep a whole library on hand
for Treference...or even
worse, have to write to the
11113.61%.1 acturer for coax spec.

73 USEFUL TRANSISTOR
CIRCUITS °"If you’ve been
looking for a transistor circuit
to do a special job, chances are
there is a circuit in this book
that will give you a head start.
It covers circuits for audio,
receivers, transmitters and test

SIMPLIFIED MATH Does
math scare’ you? It shouldn’.
This easy-to-understand book
explains the simplified expo-
nential system of arithmetic,
simple. formulas, logarithms,
and their application to the
ham shack.
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EDITORS & ENGINEERS
RADIO HANDBOOK Hard-
bound. Latest (18th edifion)
by W6SAIL This is the most
complete ham handbook ever
published. Makes other
handbooks look ' like comic
books. 896 pages.

VR Sl e s $13.50

GUNSMOKE? Blow

vour
mind on our back issue bar-
gain bunch, 30 (count ’em)
assorted (we hope) back is-
sues, all before 1968, for the
incredibly low - price of gﬁ

e

postpaid (hardly pays for t
postage). These are packed by
slave labor (to cut costs) so
ﬁlease ignore notes calling for
help, etc., that may be slipped
into the bundles.

1204 (No foreign orders . . .36

SPECIAL! RARE BACK.IS.
SUES The back issue of 73
you need to complete your
full set — or: that has the con-
tinued article you only read
the end of — can be yoms for
a mere pittance! Most issues
are in stock and are available
for $1 each. The exceptions
that prove the rule are listed
below:

173ec.68, Nov.69, Feb.70, Oct.

Jun.66, Jul.

Jan.61, Dec.63,
£6. . . ... $10

73 BIN

73 and win the love of a
beautiful girl. Gorgeous red
binders look great on your
shelves and also keep the mag-
azines from disappearing or
breaking. Come with set of
vear sfickers. Get enough bin-
ders to protect all those back
issues too,

05 d o K

W2NSD/1

BUY BINDERS FOR YOUR

MAGNETIC CAR SIGNS
Put this easy-to-read magnetic
call sign on your car when you
are on a trip and meet the
hams along the way. Comes
right off when the XYL drives
the car, if she doesn’t want to
be bothered by hams tooting
at her. Send 84 along with
}rgbui call letfers today!

LAPEL BADGES Name and
call identifies you at club
meetings, hamfests, busted pot
parties, Hand engraved by skil-
led New Hampshire craftsman
with loving care. Only one
lousy dollar. Send first name
and call,
1202 . .

A HAMSHACK WITHOUT A
GLOBE? RIDICULOUS! Par-
ticularly when these fabulous
Hammond globes (the best in
the biz) are available at our
low, low price! 13" inflatable
globe (guaranteed, by the
way) regularly selling for $15,
now special, while they last

12080 e B only $10

197 inflatible globe,
regularly $25, now $15.

We have a few of these in
stocl,( gzx'ui when they are gone,
4 F 1

DX STUFF

CUSTOM MADE DX
CHARTS When you need a
DX bearing you need it im-
mediately. You don’t want to
have to Iook it up on a map or
fiddle with a globe. These Cus-
tom DX Charts are computer
printouts for your exact shack
location and give the bearing
and mileage for every country
in the world. They are printed

out by call prefix for speed of
location and the capital city is
indicated.

Custom DX Chart,1206ppd $4

FABULOUS DX MAP OF
THE WORLD Show visitors
DX vyouwve worked. Wall
sized (23”7 x 31”); shipped
flat in mailing tube; suitable
for framing; most complete
map avallable; up-to-date
world prefixes shown; color in
countries as worked; shows
islands, reefs, rare DX spots;
use colored map pins for dif-
ferent bands.

1207

DX HANDBOOK Includes
giant world country-zone wall
map. Articles on_QSL design
secrets, winning DX contests,
X CC rules, DXpeditions, re-
ciprocal licensing and many
more. World postage rates,
WAZ record lists, time charts,
propagation, ete, Special ham
maps and bearing charts. A
must for the DXer.
1021 ...%3




DIODE CIRCUITS HAND-
BOOK An invaluable reference
book. Covers rectifiers, mix-
ers, detectors, modulators, FM
detectors, noise limiters, AGC,
BF O/Q-multiplier, AFC, Vari-
cap tuning audio clippers, bal-
anced mods, fieldstrength me-
ters, RF probes, zeners, con-
trol circuits, ete. 111 different
circuits,
1004

““TRANSISTOR PROJECTS
FOR THE AMATEUR" A col-

lection of 73's most Bopular
ham projects, selected ou,
the readers, and edited b aul
Franon (Mr, Semiconductor
himself). This has got to be
the best, most authoritative,

most universally appealing col-
lection of u -to-datc circuits
ever publishe

1010

M Bl][lKS

FM ANTHOLOGY Vol. 1,
This book is largely a col-
lection from FM Bulletin, edit-

ed b K67TMVH and
WASU B. The material is ta-
ken from the editions of Feb-
:i"éagg 1967 through February

T4 T s 5 e s e et B $3

FM REPEATER HANDBOOK
K6MVH, Book is required for
all repeater operators and
must reading for all FM’ers.
Only complete book on the
subject. It is also one of the
best qel]mg books in amateur
radio today

RO O " Hardbound $6.95
“THE BEST OF FM'' A huge
selection of FM Journal’s fin-
est technical and conversion
articles, never before reprinted
in any other magainze. The
concluding segments of those
controversial ‘‘CHRON-
ICLES”! Selected FM editor-
ials to show a broad view of
the problems faced by FM’ers.
This book comprises Volume
I of the FM antho]oéﬁ and
includes an “Editor’s oice’

sclcctlon of topfllfht articles
from F nu.rnal rom March
5968 to May 1969

EDITORS & ENGINEERS
RADIO HANDBOOK Hard-
bound. WBSAI (17th edition)
reduced for clearance, limited
supply available for fast acting

amateurs. Last chance to get
this great' book before it is
gone forever.

T N e RN e e e 10

ELECTRONICS REFER-
ENCE HANDBOOK Hard-
bound. W6TYH handbook of
basics and circuits. Complete

HOW TO FIX TRANSISTOR
RADIOS & PRINTED CIR-
CUITS. Do you throw those
little radios away when they
stop? Wasted money! Easy to
fix with this manual., Worth
many times the low price. No
serviceman or amateur should

fl be without this tremendous

ook

LOL B ey R e o s 87.95

E?HEMATICS AVAILABLE
eac

1101. ARR- 15 from June

1965 73, %-ée

1102 " 2M Guard

Channel Recewer

SSB Transeiver, Nov.

173 Page 23.

Buy lavishly! Order today from:
RA

DIO BOOKSHOP
Peterborough NH 034568

DESK CALL PLATE Up to 20
letters on a desk plate, em-
bossed white letters on walnut

background; ebony stand.
Looks great on rl&] with your
name and call atch envy
race throu%h
hood, Send along 20 well
chosen letters (spaces count as |
letters too), include a nice

fresh two dollar bill, and give |

us a strong hint on where to
mail the exquisite piece of
?rat‘tsmanshlp

yvour neighbor- |

WORLD’S FINEST LOG
BOOK? Designed and execu-
ted by W2NSD/1, this is the
most relevant amateur radio
log ever designed. This is a log
for today. It has a column for
the date, one for time and off
of each contact, a small col-
umn to indicate whether you
called the station contacted
{or CQ) or not, a good wide
space for the station call con-
tacted, little columns for the
reports, a good space for his
location, a QSL column, and
lots of room for notes The log
is the long way on standard
815 x 11'7 paper and padded
into pads of 125 sheets, with
room for 20 contacts per page.
The whole book of log sheets
will carry you through 2500
contacts. There is a place to
indicate on each sheet the
band being used and the pow-
er in case these change now
and then. The log pages can be
numbered for file card refer-
ence. Why use a og book
designed in the 1920 s? this
one was designed for use in
the 70’s and is exactly right
for the DX’er, and rag chewer,
or even the round-table deni-
zen, It will work for RTTY,
ATV or even slow scan tele-
vision. Never has a log been
made available which is as
handy as this gem. Why keep
struggling with those ring bin-
ers which get all bent out of
shape? Get this first really
modern log,
2078 RN s only $2 ppd.

mail to Radm Bookshop, PPterborough N. H 03458

FM REPEATER CIRCUITS MANUAL ~ AVAILABLE SOON

The most complete book of FM circuits for the amateur and
two-way technician is now on the presses and will be available
shortly. This book covers every aspect of FM for the amateur and
for the repeater operator. This is not a collection of reprints of
articles published elsewhere, it is a completely new book and is over
350 pages long. Many of these circuits have never been published
before and few have seen wide distribution.

This is the first announcement anywhere of this book. The
pre-publication softhound price is $3.95. Orders received before
November 30th at this price will be honored. After that send $4.95
for the softbound book or $6.95 for hardbound.
1012, prepublication

FM REPEATER ATLAS — PREPUBLICATIUN DFFER

If you travel this book will be invaluable. You'll keep it right with
your FM rig in the car or with the one you take with you on the
plane. This book has maps of most of the areas of the country
covered by repeaters, and only a few areas aren’t covered these days.
Follow the repeater channels as you travel with this atlas, The
regular price for this atlas is $1.50. The pre-publication offer is $1.
Send your dollar today and he one of the first to get this handy
atlas:
10113 i PO R O ETB 5 4 A L ot e o SO
INTRODUCTION TO FM

This 96-page book explains in detail how to use amateur FM
repeaters. It is written as an introduction to this fascinating mode of
amateur radio operation and tells you everything you need to know
to get on your local repeater and not make an idiot of yourself. The
book also lists all of the active repeaters in the country by state,
includes a complete bibliography of FM articles that have appeared
in the ham magazines, and has a catalog section with information on
virtually every piece of FM gear on the market. At $1,50, this book
is one of the best bargains available.
1014

... 53.95

..51.50

1012 1013 1014

Circle books you want, Schematics

|Name Lall 1001 1005 1011 1101 1202
1001H 1006 1015 1102 1203
Srreet 1002 1007 1016 1103 1204
1003 1009 1018 Other 1205
ks : 1004 1010 1019 1201 1206
City. State S AmEtii i T ooy 507




Just Ditficult.

It is not impossible to pass the General

{or Technician ) Class amateur license exam

if you havent read this superb license
study course. Dozens of amateurs have
managed, though some have had to make
several $9 stabs at it to get by. Now, being
realistic, isnt it only practical to invest a
lousy $5.95 in this incredible book to
make sure you don’t blow that $9 bet {plus
all the inconvenience, expense, nervous
frustration and embarrassment of failure)
that you can pass the first time around?

In the past most amateurs have relied
upon a memorization book put out by a
small group of inactive professional ama-
teurs and the FCC statistics tell the sad
story only too well — failure — time after
time as the hastily crammed memories
blanked out under the pressure of the
steely-eyed FCC examiner. Was that a sneer
when the flunked exam was announced?

Then along came the 73 study series,
prepared by live amateurs — active ama-
teurs — a study course which enabled ama-
teurs for the first time to really understand

Send to:
73 Magazine, Peterborough NH 03458

Name

the answers to the exam questions rather
than just try and memorize them. Hun-
dreds (hell, thousands!) of happy users of
our Advanced and Extra Class courses have
written to say that they got them through
the exam slick as a whistle the very first
time out. Many report that our courses are
so simply written that they didn’t even
have to study them, just read them through
and they understood what they had been
afraid was going to be engineering-level
theory.

This General Class course has been
gathered up into one handy hook and is
now available at the ridiculous bargain
price of only $5.95 postpaid. It fills well
aver 300 pages, is profusely illustrated, and
lists all of the latest FCC study guestions,
and even has a really great index. A steal at
$5.95.

If you plan on passing this tremendous
book on to your heirs you might want to
spend the extra and invest in the hard
cover model, handsomely gold embossed
for $8.95.

General Class License Study Guide

Call

Street

City

State Zip




MOTOROLA HEP

SEMICONDUCTORS MC1550G ...
CA3028A ....
NEW FUNCTIONAL ICs CAI0ZOEME
C6004 1-W Audio Power Amp ...S$2.60 (Ca3020A

C6010 W'band Amp-RF-IF-Audio  $1.59
C6001 FM IF Diff. Amp ........ $2.09 plifier ...

JUNCTION FETS

F2007 VHF RF Amp-Mixer;
Diode Protected LOW-
NOISE 2.6 dB at 200 MHz . .

demod
..51.65

HEK-3 RADIO AMATEUR KIT MPFI02 .. ...

Contains (2) HEP-590, (1) HEP-570 plus

Semiconductor Supermart

© HEP  FAIRCHILD « RCA e MOTOROLA e NATIONAL

POPULARIC’s

MC1306P % W hi-gain audio power Am-

MC1350P IF amp, hi-gain 50 dB power
gain at 60 MHz more at lower freq.

HEP-802 N-channel RF ......... R e s S M o $1.15 1N757A 9-volt 5% zener ........ $ 50

HEP-801 N-channel Audio .......$1.58 MC1351P FM IF amp quaduature detec- N759A 12-volt 5% zener ... ... S 50
1 o R S s $1.70

3 DUAL-GATE FETS ATO R o e S S $2.00 OPERATIONAL AMPLIFIER

F2004 VHF RF Amp-Mixer ..... $2.50 A723 Valtage requlator .. ... $250 7090pamp..................$ .95

MC1496 pA796 Doubly balanced mod/

TRANSISTORS
B L

MPF105/2N5459 . ... ......... $ .96

TTL BARGAINS

FACTORY FRESH — BRAND NEW
7400P Quad 2-inputgate . ....... S 45
7441AP BCD to Dec decoder driver $2.75
7490P Decade Counter ......... $1.90
7475P Quad Latch ... .......... $1.50

.- 83.92
e 5110

ZENER DIODE BUY

All the above devices are brand new
factory tested devices. .. no rejects, fall-
outs or such. All are guaranteed new.

$3.50

Please include 35¢ for shipping

book w/10 Ham Projects. .......$595

MPF107/2N5486 .. ............ $1.26

All orders shipped Air Mail

MOST MOTOROLA, RCA, & FAIR-
CHILD LINEAR IC's AVAILABLE
...WRITE USWITH YOUR NEEDS.

MPERZT e ias .- .85
HEK-2 FET EXPERIMENTERS KIT INHE - e A 105
Contains HEP-801, HEP-802, HEP-50,| 3NT141 .. ... .. ... ....... ..51.86 C|RCUIT
HEP-51 and Instructions for 9 Projects | MFE 3007 (replaces most dual gate FETs SPECIALISTS co_
..................... $3.95 L e 15108

MOST 2N, MPS AND OTHER MOTOR- FACTORY AUTHORIZED
OLA AND FAIRCHILD TRANSISTORS
AND FETS AVAILABLE.

Box 3047, Scottsdale, AZ 85257

HEP-CIRCUIT-STIK
DISTRIBUTOR

| JEFF-TRONICS

GUARANTEED USED EQUIPMENT

GALAXY V Mk 2 w/Cal, Vox, AC sup... $300.00
HALLICRAFTERS HT-41 Linear Athp $150.00
NATIONAL NC-270 receiver ......... $95.00
CLEGG 22'er 2-meter transceiver ... .. $125.00

NLS mod. 64 DVM w/mod, 140 preamp $195.00
G-R 1208-B oscillator 65—500 MHz . ... $40.00
EMC 212A regulated power supply, 0—100 vdc
100 makwithimotors, a. sre s SCS $50.00
TR LRl Ty e, e er i B e b N $40.00
KROHN-HITE 440-B push-button oscillator.
5Hz—1KHZ in.5Hzsteps .. ....._... $75.00
BAIRD-ATOMIC GP-4 transistor tester . $60.00
TG-34 Code Practice Machine, less tapes $22.50

JOHNSON Miniature Variable Capacitors

F160-1Q2 1.5-5 pf. 50¢ 160-203 1.5-3.1 pf.
160-127 1.5-17 pf. 60¢ butterfly 80¢
160-130 3.32 pf. 804 160211 2.7-10.8 pf

butterfly 80¢
160-308 2.3-14.2 pf. differential 80¢

All Prices FOB Cleveland, Ohio
Minimum order $2.00
Send for catalog of Test Equipment, Surplus
Parts, new & used Ham Gear. 25d for handling,
free with order.

JEFF-TRONICS
4252 Pearl Rd., Cleveland, OH 44109

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST. LOUIS, MO 63112
314 -726-6116
MODEL 33 TELETYPE KEYBOARD — EX-
CELLENT COND. — Ship Wt. 20 Ib.. . $25.00
50 OHM RF ANTENNA LOAD NON-INDUC-
TIVE RESISTOR — ShipWt. 11b. ....2.50
IP-137 SCOPE INDICATOR — Can be con-
verted to SSTV MONITOR — Conversion in-
structions included. Ship Wt. 75 |b. ... 40.00
TRANSFORMER — 36 Volt Center Tapped —
Ideal for transistor circuits. 2 1/2 Amp
rating — 2 3/4”" Sq. ShipWt. 21b. ... .. 2.00
TRANSFORMER — 24 Volt Center Tapped —
1TAmp—21/2x2x 2.ShipWt. 11b. .. 2.00
TRANSFORMER — 12 Volt Center Tapped —

/4 Amp — 2" Sq. ShipWt. 1/21b. ... .1.25
4CX-1000 TUBE — Guaranteed
ShipWE BB s s e e e 75.00
4CX-250B TUBE — Guaranteed
SHi W BT e e i ke ke 20.00
4CX-250R TUBE — Guaranteed
Ship W=D e s R 20.00
4CX-300A TUBE — Guaranteed
S hip W B gl e e 30.00
BOMBSIGHT COMPUTOR - MECHANICAL

WONDER — Thousands of gears. Ship Wt
A i s il 100.00

See other ads for our IC prices and write for
our catalog. Stop in and see us when you're in
St. Louis.
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GONSET FM

NEW—ALL SOLID STATE RECEIVER

30W OUTPUT 146—174 MHZ
0.0005% 0.2 4V SQUELCH
REC. 0.5 AMP. XMT 15 AMP.
SELF CONTAINED UNIT 10”x12%2""x5%"

These units are Gonset Model 960A and are sold new
untuned less crystals. Manuals will be included. No
factory warranty.

Model 960A-DC 2N Dy ]
Model 960A-AC TIANCAG e e $249
Model 965A Remote Control Head ............

WRITE FOR SPECIAL DEAL ON NEW
KAAR 2MHz AM MARINE EQUIPMENT

We also handle clean used equipment. Write for free
catalog.

Conditions of Sale

Unless otherwise specified, equipment is
used, and is sold as-is. All items shipped

Mann Guarantee

Money refunded without question if equip- FOB Tarzana, California. Crystals, ovens,
ment is returned within seven days from antennas not included unless specifically
shipment, undamaged, freight prepaid. stated in catalog. All equipment is sold on

a first-come, first-served basis.

Mlnn COMMUNICATIONS

18669 Ventura Blvd. 2837 North 24th Street
Box 138 Tarzana, CA 91356 Phoenix, Ariz 85008
(213) 342-8297 (602) 955-4570




If you own a Swan 350 or are thinking of
purchasing one on the used market, the
ideas put forth in the following article
should be of interest to you. Briefly, it is a
summary of modifications I have made to
my Swan 350, some of which take only
moments, others which take an hour or
two, but none of which are very difficult.

I've had my Swan 350 since December
1966, when I purchased it on my last trip
to the famed “Radio Row” section of New
York City. It has brought me many good
hours of hamming, mostly on 10 meters.
What a difference between it and the
receiver I had been using!

Like most hams, I eventually began to
think of some small modifications I would
like to see in it. This urge became even
stronger with the advent of the Swan 500,
350C, and the 500C, which had a few more
goodies and some circuit changes not incor-
porated in the 350. Since I was in no
financial position to buy new gear, I
decided finally to dig into the Swan. My
wife did not encourage this decision, to put
it mildly, but I was hoping not to mess up
a piece of good-running, expensive gear.

The first trip into the belly of the Swan
had as its purpose the installation of
components necessary to utilize the remote

OCTOBER 1971

.. olWAN 330
oAN 330
oWAN 330

Paul K. Pagel K1KXA
4 Roberts Road
Thompsonville CT 06082

vfo. This will not be detailed as it is a
factory modification readily available. The
successful completion of this project
encouraged me.

AM Reception

The next change I wanted to make was
to be able to copy an AM signal without
the beat note produced by the product
detector when the signal drifted. On this
occasion I wrote to the Swan company to
inquire if they had any easy way of doing
this. (Swan, by the way, has an excellent
customer service representative in Mr.
L. Whitley K6PKC.) The modification I
received was simply to install a switch to
unground the grid resistor of the carrier
oscillator, R1401. The ground end of the
resistor is lifted and wired to the arm of an
spdt switch. One end of the switch goes to
ground and the other to the terminal
marked “K” on S2, the RECEIVE/TUNE
switch.

I mounted my switch to the left of the
PTT/VOX switch underneath the S-meter.
Originally, it was mounted on the rear
apron, but I soon tired of having to reach
behind the rig to get at it. A miniature
Radio Shack toggle switch was used. Since
this requires only a small hole, it makes the
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job easy and is not messy at all. When
drilling the hole, it might be a good idea to
use a speed control on the drill and also to
centerpunch the hole location before drill-
ing. That way you won’t slip and mark up
your panel meter.

In use, you may receive AM without the
annoying heterodyne produced when the
signal moves off frequency slightly, but
you still maintain SSB fransmission or, if
you have inserted carrier, single-sidebanded
AM. I have used this method of receiving
AM and it works well for the purpose I
intended, on a strong local signal. It does
amount to forcing the signal through the
product detector, however, and weak AM
signals won’t quite make it.

Schematic Discrepancies
In answer to one of my many requests
for information, Mr. Whitley forwarded the

s2
RCV— TUNE AM

RCV

my manual did not fully agree with the
particular unit I had.

On earlier model 350s, there was a wire
running from pin 9, of V13, the balanced
modulator over to a terminal on the
RECEIVE/TUNE switch. This wire was not
installed on later 350s. Although the wire
had been removed in my unit, the schema-
tic indicated the wire existed. The Swan
people rtemoved this wire fo reduce a
spurious radiation while operating in the
lower portion of the 15 meter CW band, as
quoted from Service Bulletin 9A. You can
readily tell if this wire is there or not. If
the wire is there, you will have carrier
insertion simply by rotating the
RECEIVE/TUNE switch to TUNE. If the
wire is not there, you have to insert carrier
with the CAR. BAL. control every time
you tune up and then balance it out if
you’re working SSB.

vi4
CARRIER OSC

12BA6

RI140I

PSSB XCV.
(NORMAL)

A.M. RECEIVE MODIFICATION

Fig. 1.

This diagram shows the changes made in order to copy AM

without a beat note caused by drifting of the signal. The switch is
mounted on the front panel below the S-meter to the left of the

PTT/VOX switch.

schematic of a Swan 500, the model
immediately succeeding the 350, plus
Service Bulletins 9A and 10. Comparing all
this information to the schematic I had in
my instruction manual and checking the
wiring itself, I found that the schematic in
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On earlier 350s, produced before June
1966, overheating of L306 (an rf choke in
the plate circuit of driver V3) caused a
loading problem on one or two bands,
according to Service Bulletin 10. The bul-
letin states that overheating of this choke

73 MAGAZINE



would occur if a momentary short between
the plates of the variable final grid capaci-
tor existed. On later models, a 0.002 uF
capacitor was installed between the rear

V3 S4D
6GK6E DRIVER

Z30l

Fig. 2. This is the change incorporated by Swan
on the later mode!l 350s to prevent overheating of
rf choke L306. (No connection between the
junction of the capacitors and the driver plate
circuit, please.)

section of the variable capacitor and switch
section S4D. The fixed capacitor, although
not indicated on the schematic I had, was
there. You can easily tell if it is in your
unit (if you’re doubtful as to its age) since
it’s visible from the top of the chassis
connected between the rear section and a
nearby terminal strip with a wire going to
the underside of the chassis. This capacitor
was indicated on the 500 schematic I
received and there labeled as C308.

While prowling through my 350, I
noticed the connection for L403, the rf
choke on the output end of the pi-network
hadn’t been soldered. Although I never
experienced any problems because of it,
and don’t imagine anyone would, a touch
of solder put my mind to rest. It is a safety
feature. Should one of the plate-blocking
capacitors C415 or C416 short, this would
put 800 to 900V dc on the antenna
connection. This choke insures that the
fuse, circuit breaker, or power supply goes
first instead of you. Its presence doesn’t
bother the rf going out to the antenna.

Another possible “zapper” is located on
the VOX accessory socket on pin 3. It’s

OCTOBER 1971

got 275V dc on it. No, it’s not for the
transistors! Pin 3 is the takeoff for receiver
audio for the VOX unit and is derived
directly from the plate of audio output
tube V12, without the use of a blocking
capacitor. Since all you want, if you’re
using the VOX, is the audio, put a 0.05 yF
ceramic in there and keep the dc off pin 3.
You could use a paper or Mylar, but
they’re physically large.

There is an 18 MHz trap on L601 on
later Swans. Again, my schematic did not
show it, but it’s in there. Inside you’ll see a
small ceramic trimmer and coil mounted
on L601. The trimmer tunes the trap, not
L601! It’s just nice to know what the extra
parts are for.

While talking of trimmers, possibly
some of you have had fun looking for the
10 meter neutralizing capacitor. It’s the
small trimmer near the shaft end of the 20
meter neutralizing capacitor between the
bandswitch and the 10 meter driver coil. A
two-lug terminal strip is also nearby, which
is the ground lug for the 10 k£, 10W
resistor in the screen circuif of the finals.
Remember to reneutralize the finals when
you replace them with new ones.

VHF Operation

Last winter I had the urge to go on 2
meters. Since the 350 is the only receiver I
have; I had to run the converter into it,
using the 10 meter band as the i-f. I got
tired of worrying about blowing the con-
verter and possibly the finals if the trans-
ceiver were accidentaly keyed with the
converter hooked up to the antenna jack.
So, I installed a single-hole-mount BNC
connector on the rear apron between the
power plug and the accessory socket. The
wire from the center conductor of the
connector was hooked to L604 where the
wire comes from K2 relay operating arm to
the lug on the form of L604. This elimi-
nates the possibility of a couple hundred
watts of SSB being fed into the converter
front end.

Grounding

In the early operating days of the 350, I
had a few reports of hum on the carrier
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when operating CW on 40 meters. My first
thought was power supply problems, but
this proved false. It turned out to be
insufficient grounding. Although each unit
was separately grounded to station ground,
the addition of a length of braid between
the power supply cabinet and the trans-
ceiver chassis cured the problem. A hole
was drilled near the VOX socket and a bolt
installed with lockwashers and a nut to
keep the bolt in place. A second nut keeps
the grounding braids in place.

I noticed that the rf gain control
became scratchy quickly. I cleaned it, but
it again started scratching after a short
while. Since the following modification
was made, I haven’t cleaned the pot once,
and that has been over a year. The sensiti-
vity also appears to have come up, but it
only appears that way because the rf gain
control does not have to be opened as far
once the modification is installed.

Independent Biasing

Balanced tubes for the finals are not
always handy. In fact, [ never knew Swan
recommended balanced tubes until I wrote
to them a while after I had the rig. Unless
you have a spare pair around all the time,
there may come a time when you’ll have to
use unmatched tubes if you want to get on
the air in a hurry. (Again, Swan is terrific
in filling orders promptly.) Chances are
you're not going to be able to buy a
matched pair locally and the guy at the
store isn’t going to let you run through a
dozen or more testing ’em. That’s why 1
put in separate biasing networks.

This modification takes a little more
time and possibly it could be accomplished
more easily by some other method, but
this is the way I did it. I duplicated the
existing network. Probably the hardest part

was finding room for the extra parts in the
already crowded chassis, but ’ve got it all
mapped out for you so it shouldn’t be
much trouble at all. You'll need a dual 10
k&) pot with concentric shafts, a 10 k&2
(1W), two 4.7 k§2 and a 1 k2 resistor, one
200 uH rf choke or peaking coil, two 0.002
discs, and a 5 or 10 pF 150V electrolytic
capacitor — plus a couple of small terminal
strips.
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Start by removing the bias pot from the
rear apron, Disconnect the two wires and
the end of R411 and push them aside
temporarily. R411 is soldered to a ground
lug underneath the 10W power resistors
near the bias pot. Solder one end of the

TO C414
: K2
BNC
(@@ @]
TO L604< 2 E Y

Fig. 3. The BNC connector is mounted on the
rear apron between the power connector and
accessory socket. This allows injection of signals
from VHEF converters, frequency calibrators, etc.,
without the possibility of damage due to acciden-
tal tripping of the transmit switch.

new 10 k2 (1W) resistor to the same lug.
Label this resistor R411b on your schema-
tic.

A small three-lug terminal strip with
center-mounting lug is mounted under the
mounting scréw for the barrier strip carry-
ing the auxiliary relay terminals (AUX.
RELAY TERMS.). R413b, 4.7 k{2 is con-
nected across the two above-ground termi-
nals. On one end of this resistor, connect
C406B and a wire. The wire will eventually
go to the bias pot. The other end of C406B
1s grounded at any convenient spot. (I used
the socket ring of V5 socket.) From the
other end of R413b, connect R412b, 4.7
k&2, with insulated sleeving on the leads to
prevent shorting, over to pin 7 of V4, the
final amplifier socket toward the front. We
are poing to use the inoperative pins for
terminal lugs — there are no tube connec-
tions at these pins. At pin 7 of V4, connect
C401b, 0.002 uF from the pin to ground.
Put sleeving on the 1 k&2 resistor (R402b),
and connect it from pin 7 of V4 across the
socket to pin 2 of the same socket.
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At this point, we must isolate the grids
of the two final amplifiers as far as the bias
networks are concerned yet allow rf to get
to both of them. Do this by cutting the
copper strap between V4 pin 5 and V35 pin
9 just enough to allow the body of a 0.002
UF capacitor to fit between the ends of the
straps. This capacitor would correspond to
C318, so call it C318b. Solder one lead to
V4 pin 5 strap and the other to V5 pin 9
strap. Also from V4 pin 5, solder one end
of the 200 uH rf choke L404b; the other
end goes to V4 pin 2. Try to keep all leads
as short as possible.

To insert the dual pot in the chassis
hole, it may be necessary to temporarily
unsolder one or two of the 10W power
resistors. Mount the dual pot and connect
the bottom ends of the pots to their
respective resistors (R411 and R411b). The
wire, white/yellow/green, that was
removed from the old bias pot can now be
replaced on the center wiper contact of
one of the pots and the wire from R413b
“ goes to the other pot center lug. The
—~110V dc line should be connected to
both of the upper lugs on the pots. This
completes the modification.

But how, you ask, do you adjust the
bias values individually without the aid of a
switchable plate current meter? If you pull
one tube out, the other will be dead since
the filaments are in series. And who wants

to stick another meter in there, even
externally? Well, if you’ve stuck with us
this far, hang in there cause we’re going to
get to the switchable current meter in the
next modification. Temporarily I used an
old 6HFS with good filaments, cut off all
the other base pins and used it to complete
the filament circuit without drawing
cathode current. Sneaky ... Now you can
remove one of the finals, put in the
dummy tube, set the idling current with
the associated bias pot, remove the oper-
ating final from its socket, substitute the
dummy tube, put the other tube in ifs
appropriate socket and adjust its bias with
its pot. For a check, try inserting carrier to
a given level, say 100 mA, and see how the
two tubes track for a given setting of CAR.
BAL. If they’re within 10%, you should be
okay. If you check the bias voltage on the
two tubes while you’re doing the idling
current adjustments, vou should see a
difference in the amount of bias required
for a given idling current level if the tubes
are unbalanced. If the values of bias voltage
are close, the tubes are probably pretty
close to being matched in the first place,
but chances are you’ll see a significant
difference. Even balanced tubes won’t
track exactly 100% over the full range of
currents.

The ability to monitor the current of
each of the final amplifiers separately can
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Fig. 4.
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This eliminates frequent rf gain control scratchiness and gives apparent sensitivity increase.
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WORLD PREFIX MAP — Full color, 40" x 28", shows
prefixes on each country . . . DX zones, time zones.
cities, cross referenced tables . -postpaid $1.25

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
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D.C., Miami, Seattle, San Francisco & Los Angeles.
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try prefixes on each map. Also includes a polar pro-
jection map of the world plus a map of the Antarctica
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See your favorite dealer or order direct.

WRITE FOR AMATEUH"bnoI( e

L 925 Sherwood Drive
& Dept. B “e Bluft, I, 60044
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be accomplished without too much
trouble. Since I wanted this convenience, I
decided to take the following approach. It
has a side benefit in that it allows reading
the currents twice as accurately.

By referring to the schematic, you will
notice the cathodes of the final amplifiers
are connected in parallel, going to ground
through two resistors, R408 and R409,
both 182 (5%) resistors. These resistors are
here simply to provide a voltage drop to be
read by the 0—1 mA meter used as the
combination S-meter and cathode current
meter. In this instance, the meter is used as
a voltmeter with multiplier resistors R406
and R405. R406 is a 470%2 resistor while

‘the value of R405 is not specified, but in

my case is 1.5 k2.

Conveniently, resistors R408 and R409
are mounted so that one is at each final
amplifier tube socket and not immediately
adjacent to one another or tied together.
This makes the job easier. Cut the copper
strap between pin 4 of V4 and pin 10 of
V5. This separates the cathodes of the two
tubes from each other but leaves R408 at
one socket and R409 at the other. Attach a
wire to pin 4 and another to pin 10 of V4
and V5. These are to be routed neatly
around the chassis to the front panel to a
spot underneath the S-meter where the
switch will be mounted.

R405 and R406 are unsoldered from
the cathode strap formerly joining the two
tube cathodes and this junction of the two
resistors is soldered to pin 7 of V5 along
with a wire which will also be routed to the
S-meter location for connection to the
center pole of an spdt switch.

If you remember the AM modification,
a switch was placed on the left side of the
PTT/VOX switch (facing the rig in a
normal operating position). Now we will
put the other switch to the right of the
PTT/VOX switch to balance the layout.
Again, a miniature toggle switch is used.
This time, however, the meter will have to
be removed to get your fingers in a
working position. (The mounting screws
are underneath the nameplate which is held
on by an adhesive backing.) You will also
have to remove the tubes immediately
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V4 6HFS

V5 BHF5

BIAS MODIFICATION

Fig. 5. This allows adjustment of the bias on each tube individually and permits the use of unbalanced

tubes in an emergency.

behind the meter. The switch is installed in
the same manner as previously described.
Here, the switch was installed with the
center slightly to the right of center of the
letter ““O” in VOX. The mounting washer

V4 6HFS V5 6HF5

Kl R406

470
CATHODE CURRENT SWITCH

Fig. 6. Hookup allowing monitoring of individual
tube cathode currents. The switch is mounted on
the front panel underneath the S-meter to the
right of the PTT/VOX switch.

that comes with the switch covers the word
“VOX" neatly. Now, wire up the switch
and then insert it into the hole, replace the
meter, tubes, and nameplate and vou’re all
set

OCTOBER 1971

Note here that the meter reading will be
the same as before, even though you're
only measuring the cathode current in one
tube. Though the current has been halved
(one tube current instead of two), the
resistance (R408 and R409) has been
effectively doubled, so the voltage being
read by the meter remains the same.
Therefore, when you’re setting the idling
current, for example, an indication on the
meter of 50 mA is actually only 25 mA,
but is nevertheless correct for the single
tube. Throwing the switch in the other
direction to read the other final's current
should indicate the same thing once the
bias has been adjusted. Really, you don’t
have to worry about halving the meter
readings; read the meter as you normally
would.

With a dummy load hooked up, switch
to read V4 current. Adjust the bias control
for V4 to indicate 50 mA. Switch to read
V5 and adjust bias similarly. Now, depress
the PTT switch on the mike and insert
carrier with the CAR, BAL, control until
the meter reads 150 mA as before the
modification. Throw the switch back to V4
and check the current there. It should be
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within 10%. Load, null the carrier, and
modulate, keeping the meter at 150 to 200
mA on intermittent peaks in accordance
with the instruction manual. As you can
see, the operation remains the same. The
meter is showing 150 to 200 mA on the
peaks, but actually since only one tube
current is being measured, the current is 75
to 100 mA. The nice thing about this is,
you can tell if one of the tubes has pooped
out simply by throwing the switch. You
won’t have to worry about one bottle
doing all the work while the other loafs
along, the working tube gradually taking
on the appearance of a large maraschino
cherry.

AVC Control

How about an avc on/off switch? Very
easy to do. Just install a single-pole switch
with one end connected to ground and the
other to pin 6 of V11, the agc amp/detec-
tor. Here, the switch is a push-pull type
which is part of the rf gain control. The
original rf gain control was removed from
the rig and a 10 k§2 pot with the switch
section installed originally to be used with
a 100 kHz calibrator. The calibrator did
not satisfy me as far as long-term stability
was concerned and was removed. The
switch was then put to use as the avc
on/off switch. It might well be used for
some other purpose.

Break-In CW

There is yet another modification which
I have installed in my unit which came
directly from the Swan folks. This particu-
lar one is the “break-in CW’’ modification,
This can be obtained directly from Swan
and I will not go into the detail of it here.
One thing 1 will mention, however, as
pointed out in the factory mod sheet, is
the fact that the VX-2 VOX unit is used
directly when this change is installed, but
the VX-1 unit can very easily be updated
to the VX-2 unit simply by adding a wire
from the 2N1302 transistor (Q5) to pin 5
of the VOX unit plug.

Possibly some of you have been
troubled with the VOX unit triggering
from the speaker “pop’’ on relay dropout.
This would be more prevalent if the mike
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were not unidirectional. If you have made
the modification removing the i-f’s from
the rf gain control line, terminals 3, 7, and
11 of relay K1 are actually freed from
duty. These points could be used to switch
the normally grounded side of the speaker
output transformer. I have not tried it, so
cannot vouch for its effectiveness. What I
did, though, was to modify K2. Unfortu-
nately, when K2 was manufactured on this
series 350, the unused points were not
supplied and there are simply slots in the
insulating material where they normally

Vil
clioz /2 SEIN,B
[ 2
1
e chuol
e

ON
AVC

AVC ON/OFF SWITCH

Fig. 7. A simple way of adding an avc on/off
switch to the 350 or later models.

would be. So, I cut a point from an old
relay [ had lying in the junkbox and
tapered the tail of it (the end away from
the point contact) to fit snugly in the slot
in the insulating material. This was done
with a file, a bit at a time. It was then put
into the slot from the armature end,
leaving enough tail protruding on the far
side to fasten a wire and solder to it. The
homebrew point was secured with a glob of
epoxy. Now, no “pop’ is heard from the
speaker on relay dropout.

Another quick change. A 25 uF 25V
electrolytic from the mike jack tip connec-
tion to ground helps dull the “pop™ on
pickup. That was stolen from the Swan
500 schematic.

That’s about it. It seems that it took a
heck of a lot less time to do all these
modifications than to write them up!
Hopefully, it may help some of you fellas
who have owned a 350 for a while and
some who may have picked them up or are
planning to, on the used market.

... KIKXA®
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for Electron Tubes & Semiconductors AR (o

Immediate Payment on Unused Tubes the RF of any CW transmitter from
H & L ASSOCIATES 10Mw to | Kw & 100K to [000Me,
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practice or the testing of solid
(201) 351-4200 state components and circuits.
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THE GIRCULATION
MANAGER SAYS. . .

The postal rates for mailing magazines
are expected to more than double in the
near future. You can bet that this will
mean higher subscription rates for all
magazines. . .much higher. You can beat
this increase by sending in your subscrip-
tion or renewal right now instead of
waiting for the new rates.

THE PUBLISHER SAYS. .

Be a good guy and hold off until we
get our new subscriptions rates an-
nounced. Just think how guilty you will
feel every month when your copy of 73
arrives and you know that you beat us
out of a bunch of money by holding us to
our present almost ruinous rates. Befter
yet, send in your subscription today and
no money. We'll bil you at the new
higher rates.

IT'S YOUR DEGISION. .

CURRENT RATES:

—One year $6

— Two years 311

—Three years $15

(add S1 overseas)

—No, I'll not take advantage of you, bill
me for one year at your new rates, no
matter how high they are.

State ZIP
Call

—This is a new subscription.

— This is a renewal so send me the issues
I’ve missed.

_ Please extend my present subscription.

73 MAGAZINE
PETERBOROUGH NH 03458

TEN REASONS

WHY YOU SHOULD ADVERTISE IN 73

1. There are about 25,000 regular 73
readers who read no other ham magazine.
These 25,000 readers are active on-the-air
amateurs and they are looking despera-
tely for something to spend money oi.
Why frustrate them by denying them the
privilege of making you rich?

2. Try as we may, thousands of the
serious 73 readers refuse to be convinced
that any product not advertised in 73 is
worthy of purchase. They know that we
go to ridiculous lengths to protect them
from shoddy stuff, and they just assume
that if anything is any good at all it will
be advertised in 73. We have tried to
reason with them that there may be some
reasons for not advertising in 73 other
than our flatly refusing to run the ads,
though in fact we can’t even imagine
what they might be.

3. Intelligent people make more money
than dumb ones and 73, with its sense of
humor, appeals far more to the intelligent
amateur. The result of this is that ads in
73 result in a lot more sales than ads
elsewhere (this is why the chaps who
profit by knowing these things, the mail
order advertisers, are just about all in 73).

4. Your ad will surely be seen in 73. A
recent poll showed that over 40% of the
readers of other ham magazines skip the
ads when they are all in one big lump in
the back of the magazine. There is virtu-
ally no way to have your ad not seen in
73. Not read, maybe . . . but that is up to
you or your ad agency.

5—10. There are six more compelling
reasons why you should advertise in 73,
but we won’t go into them because they
are all perfectly obvious.

Advertising Rates:

1-5 times | 6-11 times{12 times
1 Full Page $495 $455 $395
1/2 page 270 250 220
1/4 page 135 125 110
1/8 page 70 65 55
1/16 page (1)} 35 32 28
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Heath’s
Transverter

The Heathkit SB-500 2-meter trans-
verter, when used in conjunction with the
Heathkit SB-101, SB-110A, and HW-100
transceivers, or the SB-301/SB-401 re-
ceiver/transmitter combination, gives the
user 2 meter SSB and CW transceive
capability in any 2 MHz portion of the
band.

In the receive mode, the SB-500 takes
the incoming 2 meter signal and hetero-
dynes it to either the 6 or 10 meter band,
where the receiver processes it in the usual
manner. Receiver sensitivity is 0.2 uV for a
10 dB S+N/N ratio.

On transmit, a driving voltage in either
the 50 MHz or 28 MHz range is hetero-
dyned to 2 meters, amplified, and coupled
to the output. The 500 derives final
plate voltage from the driver, but all other
operating voltages are supplied from a
built-in source, eliminating the need for an
external power supply. Dc power input to
the final is 130W PEP, with 50W output
into a 5082 nonreactive load. The “500”
uses a pair of inexpensive 6146s in a
push-pull AB1 configuration. A front panel
on/off switch puts the SB-500 into opera-
tion or allows the driving unit to operate
straight through to a linear amplifier or
antenna. Relays controlled by the driver
automatically switch the “500”° between
transmit and receive. ALC voltage is sup-
plied to the driver to aid in preventing
overdriving and distorted signals. Tuning is
simple and fast, and a built-in front panel
meter monitors either final plate current or
relative power. The meter switch also
controls the built-in 1 MHz crystal calibra-
tor. After installation, there are no anten-
nas or connecting cables to change back
and forth...the on/off switch of the
“500 does it all through a combination of
complete relay switching and rear apron
connections.

For further information on the SB-500,
write the Heath Company, Benton Har-
bor, Michigan 49022. . WAIKWJ
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LINEAR AMPLIFIERS

Brand new! Spec sheets.
Buy 3 — take 10 % discount.

Type
0O 709c
0 723c
O 7a1cC
[0 709-709
O 741-7a1

Description

Operational
Volt. Reg.
Freq. Comp 709
Dual 709's
Dual 741’s
State case style

[0 G-E 3.5W AUDIO
‘“IC DIP'"" AMPI!

709-710-711

LINEAR 3
e
AMP SET
3-pc. set $1.25 S,nee*"
10 sets $10
gl;pca.msne.t i_.rnfémi:is_:s';‘;oe: Brand New! ?E;glso
diff. comparator, 711

Ty - 5
dual comparator; flat c;:(e_ ;)u‘%éy? Gssiltoéé%vvv
pak case. With spec. supply, For phono, tape,
sheets. stereo

GIANT SALE ON NEW TTL &
TEXAS & NATIONAL ICs Qf

Any 3 — 109, Discount <

Type Description
SN7400N Quad NAND gate ... .%.
SN7401N Open coll. out ...... =
SN7402N Quad NOR gate ..... .
SN7410N Triple 8 in. gate . ... .
SN7420N Dual 4 in, gate ..... .
SN7430N B inputgate . ,...... .
SN7440N Duzl 4 in, buffer . ... .
SN7441N BCD-Nixie driver ... .1.
SN7473N Dual J-K flipflop .... .
SN7474N Dual “D" flipflop . ... .
SN7475N Quad latch . ........ 1.
SN7476N Dual J-K flip flop . ... .
SN7490N Decade counter ..... 1.49
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1000 .18 .22 .59
“FLAT PAK'' EPOXY
THYRISTORS (SCRS)
PRV S5-Amp PRV 5-Amp
50 $.49 400 $1.10
100 .69 500 1.25
200 .85 600 1.35 RC
300 .95

LIGHT EMITTING DIODES
INFRARED “LED” . ...$1.45 ==
INFRARED SENSOR * . .88 .,_-\n.'ﬂ -
VISIBLE “LED"” ..... 1.45 QZ“E‘

VISIBLE SENSOR = =7 .88 1

=

S CREE
o N

YANRN

Description

O Buffer

] 912 Half Adder
] 913 Shift Register
O

0O

FAIRCHILD IC SALE [ieed

Guaranteed! W /Spec Sheets
Any 3 — 10% Discount!

75¢ 3 for 52.00 /s

914 Dual 2 In. Gate

% [ 923 X Flip Hop

[J 15¢ CATALOG on Fiber Optics, ‘ICs’, Semi's, Parts

Terms: add postage. Rated: net 30, cod’s 25 % .
Phone Orders: Wakefield, Mass. (617) 245-3829
Retall: 211 Albion St., Wakefield, Mass.

P.0. BOX 942 A
Lynnfield, Mass.
01940

111




) o 4 2 ) ) ) 0 0 o T ) 0 5 0 T T s A GO S S T e 0 R R )

READER SERVICE

Please either tear out this list of advertisers and send
it in to 73 with as many boxes checked off as you
would like to see brochures, data sheets or cata-
logs . . . or else make a copy and send that in. Do NOT
fail to send for data on those products and services that
interest you. Your magazine will be as large as the
number of ads allow it to be...so the more you
encourage the advertisers the bigger magazine you will
have. When you send for information, the advertisers get

encouraged. Send.

ADVERTISER INDEX October, 1971

Aerotron 22 O Pagel 74

Amateur Elect. 95 O Paradd 109

ATV 60 O Park Elect. 78
Callbook 84, 106 0O Payne 22

Circuit Specialists 99 O Pearce Simpson Cover |11
Clegg Div. of 1.5.C. Cover IV O Pickering 58
Comm. Specialists 74 O Poly Paks 111
Cornell 109 O Regency 33, 34, 35, 36
Crawford 84 O Regency HR2S
C.T. Power 17 O Regency HR2MS
Dahl 22 O Regency HR2-A
DyComm 45, 89 O Robby's Radio 22
DXers 58 O R.P. Electronics 64
EKY Video 58 O Saroc 78

Epsilon 74 0 Schober 58

Freck 84 O Sentry 38
Gateway 99 O Simpson 43

G&G 51 O Sonar 25
Goodheart 109 O Standard 87
Gregory 93 O Tech/Media 74
Hal 47, 106 O Telrex Cover Il
Hale 78 O Tower 109

Henry 17, 18, 19 O Vanguard 56, 82
Hi-Par 109 O Vibroplex 74
H&L 109 O Wolf 2-Way 109
James 109 O World OSL 74

Jan 60

Janel 109 73 Stuff

Jefftronics 99 TVI Book 21

K-Enterprises 47, 78
Lewispaul 106

Novice Book 40
Group Sub. 64

Mann 100 Bookshop 96, 97
Mosley 70 Gen. Class Book 98
National 27 Ad letter 110

Notre Dame 47

73 Subscriptions 110

Mail to: 73 INC., PETERBOROUGH NH 03458

Name

Call

Address

Zip
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PROPAGATION CHART
Good OJ F};n (open) Poorl:]
October 1971
34000 8@
0@ © G @15 16
@@ ©e 22 ee
24 @5 ¢ 27 B§ B9 30
31

EASTERN UNITED STATES TO:

GMT @ o2 DI O 05 10 iz 14 6 18 20
Alsba 14 |1 7 ¥ 7|7 74 |win |20
4\lgtl|linl 14 |1a 14 T 7 7|al| nAnA | 21 |1 2
Australia 21 |14 | 7§ 78| 7 7TB| 14|14 | 14 21 |2
Canal Zone w |7 | 7| 7| 7| 7| | 24aa) a2 (2
England vz | 2| [z | ®w |2 |21 | 78
Hawaii npa | w 7|2| 2|7 | B |2 |n
trdua 7|7 | B s Hw |wau [ B®m]|7
e w|m|m 7| 2|7 | 7|2 | B m|a
s walz | 7 1|7 7|78l @ |21 | [0
Philippines 14 |7 | 78| 74 78| 76 78| M4B|14 |14 | 7B | 14

ko |14 |7 7 7] 2| 7| |2z |21 | |4
SeuthAfrien: | 94 | 7 7 7| 78| w|n [ 21 |2 | 214121 (21
USSk. 7|7 7 7| 7 7 | 21 [1af1a 3B | 7
WetCoss |2 e | 2| 7] 2| 7] 7| w|zn | 21 |za] 2

CENTRAL UNITED STATES TO
GMT 00 02 04 06 08 10 12 14 16 18 20 22
Alaskca 14414 7 3| r 7|7 7018 | ®n |2
Afgetilai 2| |w| 7/ 2| 72| |a|n | az |2
Australia zialea | 78| 78 78| 74 78| 14 [1a | 142 |
Canal Zone 21 |1 Ul 7} 7 7|1 21 |2Aa| A |2
Englad slz | 2] 7| 2] 7| | | |2n}a | 78
Hawsm 21 |4 78 7 7 7 7 74 21 |21A | 21A
India s | 18| 7§ | 14 78| w|uw | || B
Japan 21 18 ™| 19 7 7|7 7|7 8| 74 | 14a
Mexice wal7 | 2| 72| 7|7 | afuala |2
Philippines 21 |1a 78| 74 78| 7¢ 78| 7 (14 | 14 | 78 | 1aA
Puerto Rico 21 7A 7 7 74 14 o 21 |21 21
SoathAfica |14 |7 | 2| 7| | MWu | n |2 | nalzn |2
USSR
WESTERN UNITED SIATES TU
s 21 (14 | 14 7 7 7 7 1| 148 | 144
Argentini 21114 || 7] 7| 7| ™| wdza| 2|21 | »
Australia 280218 |21 | | 2| 7|7 | 7|4 | sl |20
Canal Zove 21 e 7 ? 7 7 L il alza | 2
England mmB| 7 7 7| ™B| TE14 14814 8
Hawaz Al | u|l 7 7| 7 7|14 | 2az1A | 214
India s | m 71 m W w | e | 78
s 21|l |w| | 7| 2|2 2|2 | ma |2
Ligr L 2 | 2] 71 7] 2]l |2 2] |
h”inpim 21 |21 |14 7 78| 78 78| 7 (4 |14 e |21

PoectoBica | 21 18 7 7| 7 7|72 | wAn |2 _21 21
South Africa | 14 [14 7 7| | H ra| 1% 21 |21 |21
USSK. wlz [ 2] 2| 2] o ] mu|n || ™
e |2 |u [ 7] o3| 72 [u]n [ar]zma]=

A = Next higher frequency may he useful also.
B = Difficult circuit this period.

73 MAGAZINE
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